This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http:  //books  .google  .  com/ 


m~^ 


A  PRACTICAL  TREATISE 


OH 


FRACTURES  AND  DISLOCATIONS. 


BY 

LEWIS  A.  8TIMSON,  B.A.,  M.D.,  LL.I).  (Yalkn), 

nturnwOR  or  M'EGEEY   IK  rX)RNKLL   miTKIHlTV   MEniCAL    CXILLEUE,   hew   YORK:    KllRrttX>N   TU 

THE  NEW  YORK  AKI>    HriiOUN  KT.   MfWriTAU;    CONXVLTIHU  8VR(iEU!(  T()  BKLLEVUK, 

0T.  JUHNlt,  AND  tllKIKT  U<KtriTAf>;  CURRK8IH>N l>l NU  MEMBER  OK  TUB 

aOCltTA  1»B  CUIRURUIB  OF  PARU. 


FOURTH  EDITION,  REVISED  AND  ENLARGED. 


WITH  331   ILLUSTRATIONS  AND  46  PLATES  IN  MONOTINT. 


LEA   BROTHERS  &  CO.. 

NKW   YORK   ANI>    1»II  I  LADELPHI A, 


Kutered  according  to  Act  of  Congress  in  Che  year  1906,  hj 

LEA   BROTHERS   A  CO., 

in  the  Office  of  the  Librarian  of  Congress,  at  Washington.    All  rights  rewrred. 


rnm-oTT  a  tiiomw>n, 

E/frlmti/pfm.  J*hitn. 


PREFACE  TO  THE  FOURTH  EDITION. 


SiNCK  the  publication  of  the  third  edition  many  interesting  details, 
some  of  nincli  practical  importance,  have  been  addal  to  our  knowledge 
of  ftirms  of  fracture  in  or  near  joints  by  the  x-rays  and  by  the  gwater 
fnM|aency  of  resort  to  open  operation.  The  jr-rays  have  also  been  used 
so  fn*ely  in  reporte<l  cases  that  more  confidence  is  felt  in  the  accuracy 
of  the  diagnosis  in  otherwise  obscure  cases  than  was  formerly  [H)ssible 
when  tlie  descriptions  w<»re  brief  or  only  an  abstract  was  available. 
In  this  way  sufficient  material  has  been  obtained  in  some  of  the  rarer 
forms  of  injury  to  permit  systematic  descriptions.  Tins  is  notably  the 
case  in  fractures  and  dislocations  of  the  car[>a]  bones ;  and  the  section 
on  Fractures  of  the  Ijower  End  of  the  Humerus  in  the  Young  has  been 
largely  rewritten,  with,  it  is  hoped,  a  gain  in  simplification  and  in 
treatment. 

Much  new  and  valuable  material  has  also  appeared  concerning  the 
Oi»enitivo  R(Hltiotion  of  Old  Dislooiitions,  enough  to  carry  us  well  on 
the  way  lowaril  a  jmlicious  selection  of  mcthiMls  of  relief. 

A  number  of  m»w  ilhistnitions,  mainly  from  ph<»togmphs,  have  ht*en 
addeil  or  snbstitiite<l,  and  twenty  j-ray  photographs  hav4»  Ik'Cu  addcnl 
in  the  plates. 

Lewis  A.  Stimson. 

•J77  I.KXIN<iTi>S    AVKNTK,   NkW    YoKK, 

May,  11H).>. 
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PREFACE  TO  THE  THIRD  EDITION, 


The  two  volume's  in  which  this  work  originally  appeared  were  so 
exteuiavelv  rewritten  for  the  wHtion  in  one  voliiiue,  publisheil  in  1899, 
tbai  it  wa.-*  then  practically  a  new  l>ook.  The  author  gratefully 
acknowledge:-  ilie  favor  which  exhausted  tliai  edition  in  ahout  a  year, 
aod  he  has  endeavoreii  to  res|H)nd  hy  again  rcvitsiug  it  to  the  latest 
date.  It  continues  to  emlxxly  the  experience  gaiiieil  in  the  House  of 
Relief  (Uudson  Street  H<.>!jpitMl),  where  traumatic  cases  are  so  numer- 
ous as  to  include  all  the  ortlinar)*  forms  of  injury,  and  most  of  those 
which  are  rare.  So  wide  indeeil  is  thi&  clinical  liehl  that  a  number  of 
le^ionn  were  first  ohservetl  there  and  do.soril)ed  in  this  work.  These 
factH  ga%'e  the  opportunity  fiir  and  soeniKl  to  justify  a  |iersoiuil  form 
for  the  book,  with  a  re<luction  in  the  number  of  qutttations  of  histories 
and  of  opinions  IkihciI  upon  single  cases,  This  enableil  the  author 
not  only  to  intrinlucc  such  additions  as  have  been  mnde  to  tair 
knowledge  of  the  subject  in  the  inlerval,  but  also  to  adapt  the  Mork 
more  speoiBcally  to  die  need^  <»f  the  practitioner,  c:«pecially  in  regard 
to  diafTOOtiid  and  treatment,  while  the  requirements  of  the  student  of 
special  subject!*  wen.'  hcedeil  in  tiie  bibli<^raphical  references,  which 
were  largidy  aildc<1  to. 

The  |>ortiou  treating  of  Fracturcj?  was  almost  wholly  rewritten 
in  the  edition  of  1899,  the  most  marked  change  in  classificntion  and 
amngement  being  that  made  in  the  chapter  on  Fracture*  of  the  Skull. 

lo  the  |M)rtion  treating  of  Dislocations,  tlic  most  notable  changes, 
in  addition  to  thow  al>ove  referred  to,  were  those  dealing  with 
operative  reduction  of  Unh  ohl  an<l  recent  injuries. 

The  additions  mode  in  the  present  edition,  notwithstanding  the 
shrftrtneas  of  the  interval,  have  Im>cu  numerous  and  im^Kirtant.  Promi- 
nent among  tiiem  is  tliat  representing  the  advance  in  our  knowlt^ilge 
of  traumatic  liienmtomyeliu  and  the  light  it   haa  thrown  upon  the 


vi  PREFACE  TO  THE  THIRD  EDITION. 

prognosis  and  treatment  of  injuries  of  the  spinal  cord,  and  the  judg- 
ment it  permits  concerning  the  supposed  efficacy  of  surgical  interference 
in  such  cases. 

Space  for  these  additions  has  been  gained  so  far  as  practicable  by 
omitting  old  material ;  but  nevertheless  the  size  of  the  book  has  been 
increased.  Twenty  new  illustrations  have  been  substituted  or  added, 
and  the  number  of  plates  has  been  increased  from  twenty  to  thirty- 
two,  with  nineteen  new  figures,  all  but  one  being  reproductions  of 

skiagrams. 

Lewis  A.  Stimson. 

34  Eabt  Thikty-thibd  8tbkkt,  New  Yobk» 
August,  19UU. 
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FRACTURES. 


A  TREATISE 


FRACTURES  AND  DISLOCATIONS. 


CHAPTER  I 


INTRODUCrriON. 


Bv  Fracture,  in  the  Hurgical  sense  of  the  term,  is  meant  the  breaking 
of  a  Inme  nr  airtilage. 

Tho  lial/ility  to  fraoturt*  t>{  tlie  ilifTtTent  lM>rn?s  of  the  ImkI}*  varies 
greatly,  in  connornKMco  *»f  their  diircn-nccs  in  Hizc,  sliajx*.  and  degree  of 
expmurc  t<»  extoroal  violence  or  cxlromc  must-ular  action.  Hospital 
reoinU  covering  |x»rio<.ls  varyinjj  in  Icngtii  from  five  to  eighty-seven 
yrars  have  been  tabulut4>d  by  ditVert^nt  writery,  with  the  objert  of  deter- 
mining the  rehitive  dcgret^  of  tliis  Hubility  ;  but  it  is  evident  that  Mich 
»tjili>li<.se3uinot  contain  all  the  nee<led  fact;?,  for  tlie  reason  tliat  [wtient* 
with  fnietures  wliieli  do  not  necessitate  ronHnement  to  the  bed  do  not  so 
Ipeiiemlly  i?*H*k  hosiiitnl  care  as  those  with  fractures  whicli  do.  C'ora- 
btnetl  ho^pitid  and  <ns|>*^nsary  statistics  arc  more  nearly  correct,  but 
wrn  they  differ  ci>nsidend)ly  fnmi  one  another  in  their  pt»rrentageH, 
pQAnibly  because  of  differences  in  the  occuixiti«)ns  and  mcKle  of  lifr  of 
tbr  eommunilies  which  funushwl  tlicni.  1  have  compiletl  t!»e  follow- 
ing inblr  fn»m  tlie  re<'onls  of  tlie  House  of  Relief  ("  Hudson  Stn*et 
Hovpical  **)t  of  which  I  am  the  atti*nding  surgei>n,  including  both  the 
IiH  and  the  Out-|>atient  servieea.  The  hospital  is  the  only  one  in  New 
York  ('i(y  U'hiw  Canal  Strirt,  a  regiiui  largely  given  over  to  trade, 
*'u,  and  manufacturing,  N^ith  frequent  construction  of  Iarg« 
_        iid  iu  which  there  is  only  a  laUtring  resident  {copulation. 


Bronx    Stbcet    IIcmttal,   New  York:   Statisticb   or   Fk&crcrsn    Treated 
m  H<»>riTAi.  A>'D  L>urK!T«AaT,  14M-1903t 
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lliinicriu,  ahnft,  itnd  neck  325 

liiwcr  enU 179 

inlvmul  i*|>ic4»idyle    .  6 

Itndiiiti  und  uliw     .    .    .  223 

ItailitiM,  Hliafl 3in 

('nllw'ii 10(»7 

Ulna.  !«haft 272 

uUvrumm 102 

Oir|>iiH 14 

M(.>tiicurpiiH 873 

IMmliinged    .....  1737 

Femur 422 

i^ll^.•lIa      - IM 

Tibia,  or  lihia  aiul  liliiilii  7(i'l 
Alxluotion  and  udductioii 

fntctureM  nt  nnklu  -  907 

Kilrtila UVJ 

£\ti-mal  ii)nlte<il(iA     .    -  27 

IiiU-*nt.iI  iiuillLtduii      .    .  'Si 

TiirsiL** \'M\ 

Mct:iUir>iih 25-j 

Ttwa -  279 

Toml    .  .  -  .  i2,oyi 


Trtuik 


15;m 


Por  cvaL 


12.GS 


rppwr  exlnmiily  .   .  5781 


47.89 


LuwcT  extremity  .   .  3130 


«IM 


Durinj^  tlie  «ime  jk-tukI  1239  dUloeiitions  were  troaU*<l. 

Sex.  Fractures  are  more  numerous  in  tuon  tliati  in  women,  in  ttie 
|ini|><>rtion  of  alxiut  tlireo  to  one;  but  tliis  propn'tiim  varir.-j  j^ntilly  at 
dilFerent  uges.  In  infuncy  tliu  difference  in  sli^lit ;  in  miiUlle  life  fnie- 
tur»'!*  an*  ten  tinier  us  frequent  in  men  as  in  women  ;  iK-twtfU  thr  ap'S 
of  fifty  and  w'venty  years  the  ditference  a^ain  beeomes  .nli^lit,  an<l  after 
thi'  agi'  ol'  seventy  vturs  fnictnre.s  are  more  common  in  women  than  in 
men,  a  n'versal  of  conditions  due  to  a  disproportiuuuU*  increase  in  tlie 
numlfor  of  fractures  of  the  neck  of  the  femur. 

Age.  (lurlt  *  tabuhited  138.'}  nisos  (hospital  and  diRp<'nsjiry)  with  ref- 
erence to  the  iif^'S  of  tlie  patients,  and  found  In  the  fir>*t  det^ide,  2(>5  ; 
in  the  wM^uid.  VXl ;  in  the  lirml,  274  ;  in  the  Kiniih,  224  ;  in  the  fifth, 
151  ;  in  the  tfixth,  10.^  ;  in  the  si'venth.  72;  in  the  eighth, ,*5H,  an<l  in 
the  ninth,  8.  Comhiniiig  these  Mith  islalistie«  Khowing  the  ndative 
nunil»cr  of  pi»ople  lix'injj  at  the  different  ajj^cs,  he  found  the  highent 
proTMirtion  of  fractures  in  the  |>oriod  alMjvc  the  npc  of  sixtv  years. 
MMliraijrne^  made  a  .similar  taltnlntimi,  usin^  only  hospital  ciit^s,  and 
^n»upiti|^  in  |M'riods  of  riw  years  he  found  that  the  |H'ino<ls  l»etw»»en 
lift  v-five  and  eiirlitv  were  i>raetieallv  e<iual  to  one  another,  and  gave  the 
hi^liciit  prr>|Mirti(m  ac<*or(hn^  to  |»<>puhttion. 


'  Ourll  :  Hnmlhiirh  dor  I^^hrr  Ton  den  Knnclirnbrachrn.  1602. 
'  UiUKtt>K^i«:  TruiCv  duB  FnMJturea  «t  dot  LuxaCioiiH,  ISIT. 
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Seuon  affects  the  freouoncy  of  fracture  only  by  increasing  or  cliniin- 
ishin^  the  exjK>>ure  to  tlie  accidents  which  occasion  them.  Falls  due 
Up  ice  and  snnw  in  winter  are  more  than  ttHset  as  a  cause  by  tlie  more 
V8ri<*<l  and  active  occupations  i)f  tlie  mihler  months,  and  fracturt's  are, 
iherefon?,  less  frequent  in  M'inlcr  than  in  snninicr.  This  Ls  shown  by 
the  following  tabulation  of  the  fructures  treatetl  in  tlic  Ilud^^on  Street 
Hoiipital,  acoording  to  months : 

Hmaov  Snorr  Hohpitai.:  KRAc*rrREs  ih  imm,  Wakim*  anu  DtsrRy«tAiiY. 


JftBOBrr,             77 

April, 
Miy, 

i:jo 

IU3 

J  lino, 
July, 
August, 

82 
14a 
160 

Scplembcr, 
Noretuber, 

lor> 

107 
llti 

384 
OtaliUins  iMnd  1      tn 

330 

84 

880 
10< 

S8S 
92 

2z; 

246 

m 

S35 

The  maximum  h  fonni]  in  the  stunmer  months,  the  minimum  in  the 
winter.  It  is  only  in  fnu^turcs  of  the  icj»  tliiit  the  winter  season  heads 
the  li*it,  and  yet  even  in  tlu»se,  as  the  following  IuIjIo  mIhjws,  a  ihs/ideil 
miMithly  m:ixiniiuu  is  fotuid  in  Marcli^  a  month  in  whieli  there  is  but 
little  snow  and  ice  in  New  York  ; 


KKjk<rrriu»  or  thk  Lku.  ok  kpthkr  IIomk,  ksv  Vurfs  Feaoture. 


JaniMry, 

19 

Marrh, 

^ 

June, 

9 

Se]ttoinber» 

8 

Vt^Tvrr, 

20 

April, 

t» 

July. 

U 

<Mnl»er, 

6 

Uoninlipr, 

21 

Mav, 

12 

AiiKiwt, 

itT) 

Nnveinhcr, 

20 

00 


M) 
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Fractun-!*  of  the  femur  fshatV  and  neck)  pre  the  followinp^  lobxlf^: 
Winl<*r  16,  sprinj*  17,  summer  8,  aulumn  12  ;  those  of  the  up|K'r  ex- 
tremity (rinvieh*,  humcnis,  and  cither  or  I^ith  bones  of  the  iorcann) 
give  :  Winl4*r  157,  spring  (Hi,  siunmcr  107,  auttmin  72. 

X*>TK. — For  other  statistics  Fee  Malguipne,  (lurlt,  and  the  first  ttli- 
tiiin  of  this  work  ;  aJH"*  Walliice,  Amrrirttn  Jttuntnl  i>j  flu-  Mnlu^U 
SrimrrJt^  18^0  ;  Norris,  Uttti.^  1S4I  ;  JjiMile,  Nt-w  Vurk  Mcdiea!  Journal^ 
1861,  uhI  I>»nMkle,  Fraciu3'Gi,  1838. 
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l*he  Bone — VarietieA :    Incomplete,  ComplcUt,  Multiple,  Compound,  Otmsbot. 
DiHplacornenta.    The  Rotl  parte. 

(A)  THE  BONE— VARIETIES  OF  FRACTURE. 

Thk  varieties  of  fracture  are  iiunierou.s  iuhI  ure  <'ons(itnttHj  by 
differenceft  in  the  e.xtent  of  the  injury  t*itho  boru*  or  to  the  surrounding 
s<ift  jmrts,  in  the  w^t,  shn|>o,  and  direction  of  the  fracture,  in  the  rela- 
tion of  the  fmgmentH  to  each  other,  and  in  the  nnml»er  of  bones 
inv»)lved.  TIk'sc  varieties  may  be  grouped  in  five  divisions,  marked 
by  im]>ortant  clinical  dificrenccH  and  conlainiiig  many  sulxlivisioDH,  a8 
iollowH : 

1.  Incomplete  fractures. 

(a)  Fissures. 

(b)  True  iueomplete,  "green-stick  ;"  bent  bone. 

(c)  Depressions. 

(d)  .Separation  of  a  splinter  or  of  an  aiwphysis. 

2.  Complete  fractures,  subdivided,  according  to 

(h)  Direction  and  character  of  the  line  of  fracture,  into  transverae, 
obliipie,  longitudinal,  .spiral,  tixitheil  or  dentate,  V-,  Y-,  or  T-«ha{>ed, 
and  comminutc«l ; 

(6)  Seal  of  the  fracture,  into  fracture  of  the  shaft,  of  the  neck,  of  the 
uprwr,  nii<idle,  or  lower  third,  intercondyloid,  Reparation  of  cpiphysid; 
anu 

(c)  If  extending  into  a  joint,  intra-articular. 

3.  Multiple  fractures,  comprising  fractures  of  two  or  more  non- 
adjacent  boiica  and  two  or  more  fractures  of  the  same  bone. 

4.  Com|V)und  (or  open)  fractures. 
6,  Gunshot  fnictun»s. 

The  term  ittm}Af  (or  chmd)  fnieture  is  commonly  used,  in  contradis- 
tinction to  the  term  comp<mtul^  to  indicate  that  tljere  is  no  ass<>ciated 
wound  of  the  soft  juirts  whi**h  estjihlisihe  communication  between  the 
fracture  and  the  ext4;rior.'  Some  writern  make  al.S4»  a  chi^s  of  fomjJi- 
iHtlrd  j'rartur*c$  to  include  cases  in  which  K>mc  important  injui^*  coexists ; 
and  there  are  htill  other  terms  in  use  to  indicate  iM-culiarities  which  do 
not  lend  themselves  ejisily  to  the  above  classiiioation.  Such  arc:  Sj»nn- 
titiir4)HAji*tu'turt\,  one  pnxhiccd  by  the  minin)iim  of  violence ;  pnfJiofnffiiHil 
fnt4'iutr,  one  favored  by  weakening  or  |M\rtial  destruction  of  the  Ume  by 
ilisease  ;  direct  fracture ,  one  occuiring  at  the  point  where  the  cansative 

'  *>f  lnU<  Hn  rff.ipl  hiiM  Wen  miiilo  t<i  niihKtUiilc  ihr  n*'  ».f  On-  term  »prw  for  rompanml. 
ftiul  WiMcrf  fnr  ptm^tit,  hilt  It  <l(ir*  not  ap|Miir  !•■  hiivr  (rtiii)*'*!  mnt-h  inntnt'titntn  or  timl  thi-rv 

ift  iirvi'iil  inMsl  iti  thr  rImiiEcv     Tin     ■■-■•■ r.  .■  ».f  r»tnjio«i«J  U  fnWy  ami   widrly  uthIpt- 

HtiHMl,  wllltiiiii.iiM  wnll  lu  Hiihin.  iIm  ,  iliiit  ot  wimple  is  pvrhiitw  not  k>  well  uiitlrr- 

■toi-id  und  tN  o«>aiiioiialty  liftblc  t4i  iiii        -  uilion. 
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oxU^nml  violence  is  receive*! ;  indirfci  frnchtrr y  one  occurnn^^at  a  iliKtancc 
frxHU  l(ia(  fxiiiit  ;  rttvnt  unA  oltl^or  uynmifnlyjrficfurr.  THIh  cliiRsification 
tH  not  (*lniiue(l  to  l>eai)S()lutL*ly  corrfH^t  in  the  HcicnliHc  or  t'veii  in  an  ana- 
tomical fiCDflc,  but  it  Ib  a  serviceable  and,  with  Home  variations,  a  com- 
mou  one. 


Fio.  1. 


1.  Incomplete  Fractures. 

l^ndor  this  hf^ul  will  bo  con.siiU^rtHl  fractnres  in  which  the  continuity 
of  the  lM»ni»  has  not  l>Ci'n  completely  loHt  or  a  fragment  has  not  been 
completely  dctaehetl. 

{n)  TiMBxats.  This  variety  is  eharacteri3!e<l  by  the  exintenct;  of  a 
»plit  or  cmck  in  the  bone,  one  which  doeA  not  entirely  circumscribe  a 
ffugment  and  separate  it  fn^m  the  rest  of  the  Ivmc.  It  is  of  common 
fKvtirnMMv  in  the  Inmesof  the  onmium,  and  very  nire  in  the  long  bone« 
exrf.-pt  when  iL-^siteiatc*!  with  other  varieties.  It  is  ahu<:v5t  unknown  in 
the  ishort  or  npongy  bone*:. 

The  examples  of  isolate*!  Bift4nre  of  long  bones  are  ver)*  rare.  Fig, 
1,  «>pic<!  by  (Jurlt  from  Froriep,  r<?pre,sents  one  extending  from  the 
ffn-atrr  tuberosity'  of  the  humerus  to  the  lower  fourtli  of  the  shaft,  pro- 
auc«d  in  a  Iwy  by  u  fall  nj>on  the  elbow.  Fissures  connected  with 
omnpteti*  fraetun^  are  e<»mnMjn  ;  are  sometimes  very  long,  and  may 
extend  into  a  nri;rlil>t»ring  joint.  A  very  long  tissure  is  sometimes 
termetl  a  Irtngitndinul  fracture. 

The  a)e(!luinism  by  which  a  long 
ifitolated  fissure  is  proilueed  in  a  long 
bono  L*  pntlmbly  the  forcible  bend- 
ing of  the  bone.  This  is  plainly 
inaicated  in  a  case  reporte<J  by  I>e- 
hnm  in  ]84^{,  and  quoted  by  <rurlt  as 
a  case  of  in/ntciion.  The  jwtient,  a 
man  *ixty-lwo  years  old,  iell  while 
walkiogy  and  injure*!  his  thigh.  Kry- 
sipelas  eel  in  and  r^itused  his  di*ath. 
At  the  nutojwy  a  fissure  was  found 
under  the  untorn  |H.'rtosteum,  extend- 
ing "ix  inctK*s  downward  fnim  the  tro- 
chanter minor,  and  this  fissure  could 
lie  maile  to  widen  by  prt^ssure  uy>on 
lliH  rnd:*  ipf  the  Ume. 

T\u*  dingThiMis  e.{tnnot  l>e  made  with 
orrtainly,  exwpt  when  tlie  Ixme  is  ex- 
pand to  dinvt  examination  ;  but  it 
aui  be  inferred  with  much  pn)lin- 
Iiility  in  wune  fornis  i>f  fnwtun*  with 
whirh  it  U  UMUallv  as<^KMa1'-<l,  such  as 
V-*ha|»yI  frurture*  of  the  tibi:i. 

Kxi^-pl  wh*'n  it  extends  into  a  joint 
thr  importance  of  n   fissun*  U  pn^lwibly  )>l)ght,  and   ia  dominate  by 
tliat  of  \hr    -        int^Kl    h>>ions.      In   tiome  casc«  the  injury  has  been 


Klfuun^      of 
iho   humcnu. 


rartfA.1  frurtun*  nt%im 
flbuln.  ft.  n>«t  head;  >, 
ihe  malleolu*. 
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promptly  or  tanlily  followofl  by  suppuration  beneath  the  periosteum 
or  within  iho  lioric. 

{b)  True  Incomplete,  "  Oreen-gtick  Fracture"  ;  Infraction;  Bent  Bone, 
or  Curvature  Without  Fracture.  Tliis  variety  ischametorizcd  by  a  frac- 
ture involvihir  «»n!y  a  |K»rtion  of  tlie  thickness  of  a  huig  Ixine,  and 
combined  with  a  bcniliiij:  of  (he  Iwine  at  the  seat  of  fnietun*.  In  its 
consideration  is  ineluded  also  lliut  of  the  rare  eases  of  curvature  with- 
out ree<»)fni»ible  fracture,  a  variety  which  has  only  an  aeadeniieal 
interest,  for  it  cannot  be  recognized  clinically.  Its  [«>ssibility  hax  In'en 
demonstrated  ex|x»rinienla!Iy  u|)on  yoim^  animals  and  by  a  single 
Hpecinien  belonging  to  Prof,  llhdc,  the  ubia  of  an  adult  much  bent  by 
fl  nmchinery  accident,  and  showing  no  trace  of  fracture. 

The  injury  apfM^irs  ordinarily  :is  a  sliort  tnuisverse  fracture,  continu- 
ous witii  one  or  more  longitudinal  ones  of  variabh*  k^ngth  ;  sonietinie9 
there  is  no  tnmsverse  line,  but  <»niy  obliijue  ones  running  fn>m  the 
angle  upward  or  downward.  The  ap|)ej»r!inee  (^n  l>e  closely  imitated 
by  over-bending  a  given  or  tougb  stick,  a  (act  timt  has  given  this  form 
of  fnieture  a  mime  by  which  it  is  very  i**inirn«>nly  known. 

This  fnu'ture  is  seen  most  frequently  in  the  bones  of  the  forearm, 
then  in  the  clavicle,  and  very  rarefy  in  the  Inmes  of  the  arm,  leg,  and 
thigh.  Tlie  grc-at  majority  «>f  c;is«*s  oectir  in  those  under  tlje  age  of 
fifteen  years.  In  the  foix»*arm  it  may  be  found  in  only  one  l>one,  the 
other  being  completely  broken.  The  usual  cause  is  a  fall,  bnl  I  have 
WH'n  sevend  «ih.*s  in  winch  the  «uis4*  was  the  forcible  bending  of  the 
fon-arm  over  a  rigi<l  iKKly,  aju  when  the  lind>  is  caught  btlween  n  shaft 
and  its  Indting, 

The  chief  symptoms  are  deformity,  wmsisting  in  an  angidar  devia- 
tion of  a  [xirtion  of  the  lindi  or  l>one,  and  IcK'jiliT'.ed  pain  on  pressure  at 
the  angle.  The  deviation  <'an  l>e  nion*  or  less  conjpietely  correet<Hl  by 
the  use  of  fi^n'c,  and  the  corr^vlion  may  be  acc(tn»|i!inicd  bv  crepitus  and 
followed  by  abnormal  mobility,  the  fractuiv  having  been  made  complete. 

The  prognosis  is  favondde  as  regnnis  eom*ction  of  the  deformity  and 
reftair.  Onlinarily,  the  lind>  can  be  stnughtentnl  by  the  surgeon'fl 
hands  alt)nc,  ai<lc(1,  jH-rhaps,  by  the  piv^sure  of  his  kntn*  against  the 
angle;  ;ind  tin-  surgeon  should  not  be  <lctcrr<»<l,  by  the  fear  of  making 
the  fracture  complete,  fnmi  using  all  the  force  that  is  necessary. 

(c)  DepressionB.  1  limit  the  us4'  of  this  term  to  those  crast's  in  which 
a  |Hirtion  of  the  outer  layer  of  a  flat  bone  or  the  sjMmgy  iMtrtion  of  a 
long  l>one  is  driven  inward  by  direct  violenw.  usually  a  blow  with  a 
|v>inttHl  instrument.  The  injure  is  most  freipientlv  si-en  in  the  vaidt 
of  the  skull,  ami  is  there  genendly  tenni**!  a  fracture  of  the  outer  table. 
It  is«M'casiotially  *^*en  in  (lie  liinbs  in  coTuieefion  with  complete  fracture. 

(if)  Separation  of  a  Splinter  or  of  an  Apophysis.  In  thi^  variety  are 
ineludi^l  two  classes  of  fractures  which  differ  widely  in  their  mode  of 
pnxluction,  but  have  this  in  common  :  (hat  the  frngwent  does  not  com- 
pris<'  the  entire  breiulth  or  thickness  of  (he  Umc,  and  that  rontwNpicntIv 
the  (Mintiuuity  of  the  latter  is  nol  deslnned.  In  the  first  clnBfi  a 
splinter  or  fnigmeut  of  Iwine  is  broken  ofl'  by  direct  violence  as  by  a 
cutting  inntnunent;  in  the  second  class  a  Uaiy  prominence  i«  t«>m  off 
by  the  violent  wjntraotion  uf  the  muwle  nttaehe«l  to  it,  or  by  tmctioii 
llirougli  a  ligament 
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Tlic  se|)arntion  of  a  splinter  or  settle  ofbdnc  by  a  swoni-cut  or  bullet 
in  ncit  iiiuNimtiKin  in  the  sijongv  l)«»iu*ji  or  tlio  s|Min^y  cxtrfiniticiiof  Kin^ 
Uincs,  mitl  lin.s  iiLst.)  been  known  io  mvur  in  iho  shaft  of  tlie  tibia.  It 
i>*  an  injnry  wbicli  Mhonld  Ix;  cIas.sotl  ratber  among  woiuuIh  <tf  bonoB 
than  annmg  fnioturc-s.  The  sc|>aration  of  a  splinter  by  direct  vi<»lenct% 
Qiuooonimnioil  by  a  wound  of  the  nofl  parts,  occnrs  in  the  l>oncs  of  tho 
&oe,  at  tlir*  crest  of  the  ilium,  and  at  cxportcil  points  up)n  the  extremi- 
ties of  tlie  l<Jn^  Immk'k.  g 

AvuLtion  of  an  a|M)pbyHis,  or  of  a  strale  of  l)onc,  l»y  nuisruhir  action 
is  a  far  mure  common  accident  than  the  one  just  describe*!.  The  Ici^ion 
oonsiicls  in  the  fraoturt>  of  an  a|K>physiA  at  its  base  or  in  tito  tearing 
off  of  a  portion  of  boue  to  which  a  nuiacle  or  tendon  \s  attached. 


2.  Complete  Fractures. 

Tilt  term  compide,  when  applied  to  a  fracture  of  a  lon^:^  bone  indi- 
Qftttt  that  the  Ixinc  is  dividcfl  into  two  or  more  ditttiuct  fragments  by  a 
line  of  fracture  rnwsinj^  its  long  axis. 

(a)  Subdivision  According  to  the  Direction  of  the  Fig.  3. 

Um  of  Fracture.  Such  Utuis  in  use  an.;  iranHrei'KCy 
m>ii»f*u\  njdhUrredyHpinilyV-nhaiM'ti,  T- or  V-nhajitfi^ 
tirnhUf,  lourfitiuliiKity  and  oojnininnff'(L  Ap|>:ire[itly 
ab^a  nsult  of  physic:d  con<lilions,  fnu-tures  l)y  direct 
or  indirect  violeiurc  which  l^end  a  lonjr  lh>nc  are 
either  praa!tically  transverse  or  markedly  oblique, 
with  or  without  npliut-oring. 

Tlie  lino  rif  a  tmuMVtTA**  fractiin*  d(M',s  not  de- 
vmlc  more  than  alnnit  li)  or  "iO  devrrees  fnuu 
tlut  of  the  ttnaHvcrsp  axis  ;  that  of  an  Miffiu- 
fVactarc  lietf  near  an  angle  of  iiO  degri'C.s.  A 
tnuwverso  fracture  may  be,  but  randy  is,  exactly 
Itamrtversc  and  8mo<tth  (Fig.  3);  cliuimlly  micli 
4lrtttiU  cannot  Ik*  pncogni/^il  unless  the  fracture  io 
onmiHMiud,  and  (Ik*  diagnosis  (»f  (be  variety  is 
m;id«'  'iti  the  fiM't  that  the  end  of  the  fnigmcut  can 
Uk  fi-lt  ihnmgh  lbi»  nvrrlying  H»fl  parts  to  Imj  a|>- 
pniximatcly  scpian'  and  sm<)«»th.  In  the  Mif^t 
variety  the  line  of  fnietnre  may  Iw  single  (Fig.  5) 
or  mnltiple  (Fig.  1),  ciriMimst^ribing  in  the  latter 
0>M  one  or  mon*  dftarhttl  fragments  whirh  i\\\- 
pormtly  arc  tornuil  on  the  si«le  of  the  cimitavitv 
<?roBted  by  the  beutling  of  the  Imhuj  {/tjt/iiiti'rn!). 
Tb«*  line  of  fracture  in  either  form  may  be  markodlv  irrc^ilar  on 
Citikor  or  Iwtli  fragments.  When  this  irregidarity  is  found  on  bf>th 
ftBgtnentM  tlie  tenii  f'n4hM  or  dentaU-  in  appliiil ;  when  it  is  found  onlv 
on  on<'  «idc  thr  al>spnce  of  a  ct>rn^s|x»uding  line  on  the  other  in  due  to 
ihr  cnuhing  of  th»*  ln^ne  or  to  the  xpliitiiig  olF  of  one  or  mv)re  large 
Ai|cmfnt.«. 

AfMtnit  fmrtnriw,  which  ore  rare,  are  produood  by  torsion  of  tiie  bone. 


Tnuurene  fracturo  oftb* 
feamr.    (ov«i.t.» 
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and  arc?  fDUiKl  in  thc>  fpmiir,  humerus^  and  tihia.     In  the  latter  they 
are  better  known  oh  Vshajted  (Fig.  (i),  and  can  Ix?  readily  roc^i^Hml 


Flo.  4. 


Fio.  5. 


* 


Obllqu  fhwlurv  \ry  dJrvel  preMiue. 

<KonirB.) 


Bplral  fHu!<are  by  uulwurd  roUtlon  of 

lower  «n(L    (Kothbs.) 


by  the  Klmrp  iK>int  of  the  upper  fragment,  which  can  be  felt  midway 
bt^twwn  tlie  crest  and  the  internal  bonier  of  the  bone.  From  the 
re-entrant  angle  corresponding  to  thin  point  a  fi88ure  runs  down  to  the 


del 


Under  the  tenn  hm/tftulltin!  arti  inchtded  voryohlirjue  fractures  run- 
ning fn.ini  one  side  of  the  Ihjuc  t4>  the  other,  fmetures  running  fmm 
one  end  of  the  bone  to  or  nearly  to  the  otlier,  and  fractures  which  split 
lengthwise  a  long  fragment  intermtxliate  betw^nnj  two  transverse  frao- 
tiin?8.  The  last-nanio<l  f(»rra  is  prtMlucrMj  only  by  great  onwhing 
violence,  and  the  prognosis  i»  very  bad.  Tn  the  other  f<trms  I  lie 
violence  la  indirect,  apparently  a  bend  or  twist  of  the  bmn'  or  ii  blow 
HH^eivtHl  at  one  em! ;  the  iU  result**  which  have  s*>  commonly  f4»llowed 
ttpju'ar  to  be  due  in  some  to  the  implication  of  one  or  both  joint?!  or  to 
a  railun^  to  recognize  the  injury  and  maintain  immobility.  Th*'  most 
marked  OLseH  are  one  n?|>orted  by  Kroulein,*  a  fnirturi"  i»f  the  luimerurt 

^  Ktouluiu  :  iXiDUcho  Zrltich.  f.  Ctiir..  lUTU.  {i.  132. 
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from  tho  shoulder  to  the  elbow-joint,  in  a  man  twenty-seven  years  old, 
by  nn  att**mi»t  t«»  niisc  a  lioavy  LuMer,  and  one  by  Cloquct,  in  1831,  a 
fnirture  of  tne   fVmur  tn»m  the  intereondyloid  notch  to 
a  |w»int  juflt  below  the  troehanter  minor,  by  a  fall  fmra  5^<»-  *» 

a  ruof. 

A  connnmuirf!  frncfurr  of  the  shafl  of  a  long  bone  is 
one  in  whii^b,  in  addition  to  the  complete  <livision  of  the 
\muv.  into  tw!»  fmgment^,  theri*  i.«  also  ext^Misive  splinter- 
ing of  the  (Kirtioii  of  Ixme  adjoining  the  fnwrture  <»r  of 
one  of  the  fnijjUHut.s  (Flgi*.  7  am!  8).  In  a  conmiinnted 
fraeture  of  a  Hal  lK)ne  tlie  bone  or  a  portion  thereof  is 
broken  into  wveral  nither  large  fragments,  with  or 
without  additional  Hmall  ones ;  in  this  use  of  the  term 
fractures  showing?  only  two  or  tlin-e  fnifjments,  and 
thoN^  rathrr  small,  are  excluded,  the  line  of  distinction 
beings  of  neecftsity  vague  and  arbitrar\'.  In  the  short 
tines  and  the  H]>*>ngy  ends  of  the  long  bonen  comminu- 
tion ia  frequently  associated  with  crushing  of  the  Bpon^ 
tissiR*y  or  the  end  of  the  diaphyseal  fragment  may  be 
driven  into  the  expandetl.  siK>ngy  eml,  eru.shing  it  or 
Splitting  it  ;  if  the  two  main  tragment*  are  rather  fimdy 
hehl  ti>gether  in  their  new  relations  the  condition  is 
termn<l  imfHiiiinii  or  impavtrtf  Jraciiirr  (Fig.  9).  If  the 
crushing  of  the  pj)ong>*  tissue  has  taken  place  without 
much  splintering  of  the  cortical  layer  the  term  Jrttc~ 
turf  trltfi  eruMuij  is  usecl  (Fig-  10).  This  crushing  of  v-«bAped  frmcura;. 
sfwingv  tissue  is  ef?ecte<l  by  breaking  down  the  innunu'r- 
nblr  fine  lanidhe  of  bone  and  fon*ing  out  the  fat  within  the  meshes, 
si*  a  hiiodful  of  snow  or  a  wet  sponge  is  compressed,  an<l  the  result  is 

Fkk  7.  t'lo.  8. 


QammlnaUNl  rnu-'Luir  uf  Ih*  fiinur. 


C^kmmliiuUd  hacmr»  of  the  lower 
mU  of  Uie  nulltu-  hUmw  upvrt 


equivalent  to  an  aotun\  loss  of  tissue;  that  is,  if  the  main  fragments 
are  rrplnced  in  their  orifriiml  |>nsition.s  a  pa|>  '\»  left  between  iheni  «ir- 
re.s|KMMlin^  to  the  poHition  ami  extent  of  the  enishing.  This  gap  is 
often  ti>n  largt*  U^  U^  Hlled  hy  new  bone  formtHl  durinj^  repair;  conse- 
quently, a  full  rorreetion  of  the  displacement  is  inadvirHnble,  even  wheti 
yMtssihie,  lc«t  failure  i>f  union  Hhould  result,  and  the  surgeon  must  be 
content  to  obtain  union  witli  Homc  deformity. 


VtQ.  9. 


Fio.  10. 


Inlm-nrllfular  frurtnrc  «f  the 
or  the  tlblA,  wlUi  tuii>actl<>ii  «na  sefMi 
raUuii  uf  ihe  tipptT  frHifiitfutn. 


Frarture  uf  the  ralcftnoDin,  wflh  rniahliiK* 


{h)  Varieties  Dependent  Upon  the  Seat  of  the  Fracture. — A  fracture 
may  iK'eupy  any  |K»rtion  of  the  iKtne  and  he  known  by  ha  name;  for 
example,  fnietur*'  of  the  mrek  of  the  femtir,  of  the  luwer  tljird  of  the 
tibia,  of  the  hrnd,  of  tlie  shaft,  of  the  inner  condyle,  of  the  acromion ; 
intereondyloiil  fracture,  when  it  passen  acro.H.H  the  shaft  and  ali»o  down- 
ward U'twt'en  the  <-<»ndyle.H;  H<*panition  of  the  epiphysis. 

<S*ywi/vr//*>H  ttf  the  Kpipfttf/tiM,*  This  term  is  limittHl  to  H-iMinition  of 
epiphvM's  which  have  not  yet  iM'come  unite*!  by  bone  with  th(r  shaft. 
This  tmion  tjik*-**  place  in  the  dilferent  liones  at  different  a^s,  but  \a 
usually  rompleie  in  all  in  the  female  at  the  age  of  twenty-twn  years, 
ami  in  the  male  at  twenty-five  yours.  Hruns'  <^»llected  SI  <*ases,  with 
lOl  sejmnLtions,  in  whieli  dirci't  examination  of  tlie  sent  of  injury  was 
|MissibIe;  the  points  of  preatest  fnHpieuey  were  the  lower  end  of  the 
iennir  28,  lower  cm!  of  the  nidius  lio,  and  upper  end  of  the  humerus 
11.  Of  the  52  aises  in  which  the  aj^*  was  jfivei»,  41  were  lM.'tweef» 
ten  and  nineteen  years  old,  K  betwe<»n  one  and  nine  years.  <>f  (SI  in 
whicl)  the  line  was  exactly  d4*s4!rilM'd,  the  line  in  215  ran  exactly  along 
the  fare  of  the  c<»iijuj^d  cartilage,  in  5  it  ran  through  the  curtilage, 
and  in  .'t'S  mrlly  alou}^  the  «'artilu^*  and  partly  through  the  adjoining 
"cln»ndn»id"  tissue  on  il^t  diaphyseal  side.  An  important  feature  is 
the  fact  that  the  |ieri<»steum  of  the  adjoining  portion  of  the  shaft  is 

'  Tbp  ftntt  work  upon  thin  «nhj»'rt  in  hx  O.  C.  ICfirhel,  "  X)f  Eplphyitfum  »h  O^iinni 
tha|iliy>U  l>iiliif*liiMH<,"  puttliblii-d  At  l<4'i|Milr  tn  171)1.  Mttnt^uiit'ii  flir^ts,  in  |h77,  anil 
Brtin*'  HrltfK',  in  1H7S,  wi*rt<  (hi*  flnit  in  whirti  Miiy  i-iinnirfi-nilili*  imnttHT  uf  nutm  was 
coIltTtrrt.  I^Nt  »rtirlr«  wUI  Iw  n-f»'rn'<!  tn  In  rmiruftinu  with  thi*  ditfrn^nt  rpiphysrft. 
t^itUi  rvcrntly,  l^UH,  %  l«nte  work  upon  thr  Kii1t|«*ci  Untt  l»evu  piilihNliiMl  hy  Juhn  ToUnd. 
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fnt^Iv  stripped  off,  preserving  its  continuity  to  a  largo  extent  witli  the 
tpipfjysis.  It  luis  lately  l)een  ret'oginTM'il  tliat  a  [wrtial  or  fomj»!ete 
separation  of  thf*  epiphysis  of  tlio  lower  end  of  the  humerus  is  frequent, 
(See  Plato  VIII.  to  XII.) 

The  mode  of  production  appears  usually  to  be  by  ero88-strain,  the 
limb  l>ein^  bent  beyond  the  limit  of  normal  motion  in  the  correspond* 
ini;  joint  or  In  a  direction  in  which  there  is  normally  no  motion ;  fur 
example,  lateral  bending^  at  the  knee. 

Tile  dispbuM'nient  may  be  ver>'  slight  or  Bft  great  as  whc>lly  t»»  sepa- 
rate the  fractured  surfaces  from  each  other.  0)lleH*s  fracture  at  the 
lower  end  of  tl»e  radius  in  the  young  is  occasionally  a  separation  of 
llie  epiphysis  with  slight  ilisplacement  (see  Plate  ^XII.,  fig.  2);  at 
the  upper  en<l  of  the  humerus  the  displacement  is  usually  equal  U> 
.ftlxiiit  h:ilf  the  thickness  of  the  lM>ne ;  at  the  ellx>w  it  may  be  complete 

ckward   or  inwanl,  but  is  usually  incomplete  in>vard. 

The  diagnosis  is.nuide  in  the  cases  of  slight  displacement  on  the 
history  of  the  injury  and  tenderness  on  pressure  limite«l  to  tlic  line  of 
junction  of  the  epiphysis  and  shaft;  in  the  others  by  recognition  of  the 
deformity  and  *u  tne  size  and  sliajn?  of  the  fragment.     When  the  dis- 


plan^meut  is  great  retluclion  nuiy  be  seriously  opix»6e<l  by  the  interptn 
Mtioti  of  the  I«M>sene4l  |>eriostetm). 

The  pr»>giiosis  is  afftHited  by  the  j>ossibility  of  arrest  of  growth  due 
to  an  uneorre<'te<l  ili?*placement  or  to  premature  ossifieatiou  of  the  con- 
jugal i-artilage,  A  few  such  cases  Imye  l)cen  re|)orte<!.  This  defi- 
ciency of  grvjwth  is,  of  course,  most  marked  in  those  who  receive  their 
injury  ai  an  early  age,  and  secondly  in  thos*'  cases  in  which  the 
affeete<l  epiphysis  normally  takes  the  larger  \^\vt  in  the  growth  of  the 
htmv  in  length,  namely,  the  upjH'r  end  of  the  humerus  and  tibia  :itid 
the  lower  cm!  of  the  femur  and  radius.  [  have  seen  two  ca>ies  In 
which  this  injury  at  the  lower  end  of  the  radius  at  the  age  of  fourteen 
year*  produced  a  late  deformity  exactly  resembling  that  of  a  very  Uid 
tolles  s  fracture.     (Sec  Plate  XXII..  fig.  t.) 

(r*)  Intra- articular  or  articular  fractures  are  those  in  which  th«'  main 
line  of  fnictnre,  or  a  sulisidi.'iry  one,  extends  inti>  a  joint.  (/(Uinnon 
examples  are  fnictures  of  either  condyle  of  the  femur  or  humerus, 
inliTomdyloid  fractures  <»f  the  same  Ixmes,  fractures  of  the  |xitella 
und  olivranon.  The  special  impirtance  of  the  variety  ariy^cs  partly 
fntm  the  implication  of  the  joint  in  the  inHammatory  reliction  follow- 
ing the  IniuniM,  but  maiiilv  fnmi  the  change  in  the  meehauii^il  eotidi- 
tionn  priMhuxnl  by  the  displacement  of  the  fragment,  the  (.*ailus,  and  the 
implication  of  tlie  e^ipHuh' and  fK■^iarticula^'ti^<sues.  Thus,  the  rebuli 
after  a  fraetnre  of  the  jwjtella  in  which  the  |M'rmanent  displacement  in 
i»litjht  !•  usually  very  good,  wlilh-  that  following  a  fracture  of  a  condyle 
i»f  thr  hunienis  or  of  the  head  of  the  tiljia  may  Ik*  great  limitation  of 
T'  iiH  <if  thi*  joint.      In   tlie  young  excessive   formation  of  Ihuio 

•  I       i,  but  !H*ar  to,  the  joint  a.s  the  resultof  tlie  traumatic  irritation 

iti  ihe  ]»r>ri<»steum  uiav  also  meehanieally  limit  the  motions  of  the  joint. 
An  important  faet^jr  in  pnnluciug  the  Iwid  result  is  foimd  in  the  ditfi- 
rulty  or  im|>ossibiIity  of  pro|)crIy  rtMlueing  the  displacement  or  main- 
tuinint^  the  reiluetion  iHfjui^r  of  tlnr  small  size  of  the  fragment  and  the 
lack  of  elhrienl  meauet  of  acting  U[>oi)  iL 


FHACTURBS. 


3.  Multiple  Fractures. 

This  term  w  applied  to  (lie  hiimiltancnus  rraeture  of  two  or  more 
non-adjacent  Iwne.s  and  two  or  more  fractures  of  the  same  bone  whose 
lines  are  not  continuous  wit li  one  another.  The  term  thtuhft'  in  alno 
us<*tl  wlien  tlierc  an?  only  two  fractures.  This  ^lefinition  is  intendc<l 
to  exclude  hiniultaueouA  fnicture  of  lx)th  Ihwh***  of  the  \v^  or  forwirm 
and  fractures  which  involve  two  or  more  a<]jaeent  Uuics  of  the  hkull 
or  iH'lvirt.  The  tonn  is  frequently  applied  to  fmcture  of  two  or  mont 
adjacent  rihs^  and  sometimcis  to  vjasic^  of  extenuive  splintering  uf  the 
flat  liones. 

Multiple  fniclures  of  a  sinjjle  bone  arc  cnnse^l  by  violence,  imually 
great,  acting  in  part  directly  against  the  slmA,  uh  tlie  fall  uf  a  heavy 
weight  or,  as  in  one  of  ray  own  case:^,  by  the  striking  of  the  thigh 
agninst  a  tree  when  the  patient  was  thrown  from  a  cjirriage.  The 
condition  may  he  .*H'rious  as  to  life,  because  (»f  the  shtn-k  uf  the  injur\', 
and  in  re.s|>e<^t  of  restonition  of  fonu  and  function,  bemuhc  of  the  difli- 
culty  of  controlling  the  j>oHition  4if  the  intermediate  fragment.  There 
18  also  the  chance  of  overlooking  one  of  the  fmcturcH. 

Multiple  fraetureft  of  <lii1erent  bones  arc  also  UHuallv  cauwMj  by 
great  violence  ;  the  i)rognoftift  is  ai!oete<l  much  more  by  the  ni^iioeiateil 
injuries  and  shock  than  by  the  nndtiiillcity  of  the  fnietures.  If  the 
patient  survives  the  primary'  effects  of  the  accident  the  fractures  heal 
in  the  ordinary  manner. 


4.  Compound  (or  Open)  Fractures. 

A  compotind  fracture  is  one  in  which  communication  between  the 
fracture  ant!  the  external  air  is  establishe<l  (hmugh  a  wounil  of  the 
soft  |Mirts.  The  imijortance  of  this  commtinii^tion  arises  tlirough  the 
iKvssibility  of  infection  of  the  wound  from  without,  with  all  the  risks 
involvt^l  in  the  eonscfpient  suppuration  of  the  bone  and  i\\v.  lacerated 
soft  |>arts.  In  addition,  a  large  projvirtion  of  <'om|»r>nnd  fractures  are 
caused  by  din'<'t  vioIeneCj  and  tlic  consequent  Incenition  of  the  over- 
lying s<ift  partA  is  such  as  to  lie  a  serious  addition  to  the  fact  of  fracture. 
In  other  cases  the  external  wound  may  be  merely  a  punctun;  made  by 
tlie  broken  end  of  the  bone,  which,  under  suitable  treatment,  heals  in 
a  few  day.-i,  making  the  fmcture  thenceforth  a  simple  (elosetl)  one. 

A  fracture  that  is  simple  at  first  may  be  made  compound  by  the 
sloughing  of  the  overlying  skin  in  conseouenee  of  its  injur)'  by  the 
primary  violence  or  of  pre.'Jsure  u|K>n  it  by  a  displaced  fnigment,  or 
ny  the  later  forcing  of  the  i^harp  end  of  a  fragment  through  the  8kin 
in  the  agitation  of  delirium  or  in  an  attempt  to  use  the  limb  while  in 
ignorance  of  the  charact<!r  of  the  injur)'  that  lias  l>een  receive*!. 

In  determining  ihf  c<»m|Mmnd  character  of  a  fracture  it  is  ttufficient 
to  establish  the  fact  that  the  wound  of  the  soft  |>arts  extends  through 
tlie  enveK»ping  fiLscia  and  Uy  the  immediate  neighborhood  of  the  seat 
of  fractua*,  for  even  if  the  gross  lesion  should  not  extend  to  the 
broken   surface  of  the   bone,  yet   the   minuter   lacerations  and  the 
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cxtmvnMitoil  blood  crente  a  |vith  for  iho  Kprcatl  of  infof'tioii  tlmt  bringti 
the  Of^ndition  fidly  within  tho  definition  and  the  8(H.*ciul  dan^TS. 

The  prognosis  varies  ho  j^reatly  witti  tlie  extent  and  chiinictcr  of  the 
injury  to  the  s*»ft  ixirtai  that  statistics  whirh  lake  no  account  of  these 
variationti  havo  h»it  little  value.  A  fnicturc  nnwluced  hy  indirect 
violence  and  made  compound  by  a  punctun*  of  the  skin  by  the  end  of 
a  subcutaneous  hone,  such  as  the  ulna  or  tibia,  may  be  e4)ntif]ently 
ezpectetl  tu  henl  under  appropriate  tretituieut  as  kindly  and  promptly 
u  a  simple  fracttire ;  while  <»ne  ]»roduced  by  direct  violence  and 
accommnicil  by  destruction  of  the  nkin  and  uui.sclc:*  can  heal  only  by 
gmnuIntitMi,  and  will  jirolinbly  suppunite,  notwithstanding  all  the  eare 
tlial  may  Ik»  piven  it ;  or,  the  associat^^^l  damage  to  the  Hofl  fiartn  may 
be  Huch  that  the  limb  would  l)c  u»eless  even  if  the  wound  should  had. 

The  shtK'k  of  the  injury  in  usually  much  jj;reater  than  that  of  simple 
fracture,  and  may  cause  <icii!ii  in  a  few  hours,  and  the  pmbability  of 
the  existence  uf  serious  associated  le>*ion3  is  also  greater  because  of  the 
usually  greater  violeniH,*  that  has  pnMlueetl  the  fnict!m\  Thirt  isnliown 
hv  tlie  following  statistics:  During  two  years,  P>bruary,  1895,  to 
February,  1897,  there  were  received  at  the  Hudson  8trwt  Hosi>ital 
70  r*»rajwnind  fractures  of  the  limbs,  exclusive  of  those  of  the  hand. 
Wevrn  of  these  |tttienLs  die<l  within  twenty-four  hours  af\er  the  acci- 
dent, l\  of  the  11  having  als)^  a  fraetun*  of  the  Iwtse  of  tl»e  skull  ;  4 
mon*  died  witliin  three  days  after  the  accident,  making  in  all  15 
deaths  (or  12,  if  the  fractures  of  the  skull  an*  excluded)  <lirectly  <hie 
to  the  shock  of  the  injury,  a  mortality  of  21  j)er  cent.  This  is  largely 
in  exce*«  of  that  following  simple  frjictures,  although  they,  too,  may 
be  ai'(*otn[Kini(*d  hv  other  gnive  l<»si<nis  or  by  severe  shock,  or  may 
lead  to  a  fatal  ptieurnonia  or  attack  of  delirium  tremens.  I  cannot 
give  the  final  result  in  the  remaining  55  eases  of  my  list,  lM?eau.se 
mjiny  of  them  were  tninsferre<l  to  their  homen  or  to  other  hoHpitala 
af^r  ihey  had  recovered  from  the  primary'  etTet^t^  of  their  injuriea 
At  least  three  of  them  underwent  amputation. 

Mumford,'  collating  30<J  csises  (excluding  those  that  died  within  tlie 
first  twelve  hours  untl  those  treatinl  by  primary  amputation)  reei'ived 
at  the  MusKichusetti*  Ccuernl  Hospital  during  the  preceding  eight 
y«u«,  found  a  mortality  of  ^>,  or  10  jM?r  wnt,,  the  causes  of  death 
bdng  sepsis,  10;  shock,  7;  delirium  tremens,  6;  fat  embolism,  3; 
migrene,  3  ;  nephritis,  1.  The  highest  mortality  was  in  fractures  of 
the  femur — 25  «ises  with  7  deaths,  28  per  cent. 

The  principles  of  tn*atmeut  arc  to  transform  the  fracture  into  a 
simple  one  as  promptly  as  [H>ssil>lc,  to  minimize  suppuration  and  keep 
it  MprrUeial  when  it  is  itievitiible,  and  to  pmtect  ag-ainst  other  infco- 
tioo  while  the  wound  is  open,  meanwhile  immobilizing  the  fragmeuts 
br  S4iiiable  !«plInL»*,  Under  the  protection  of  strict  asepsis  the  question 
of  the  Dee<l  uf  amputation  may  oi\on  be  jM>stpone<l  until  after  the 
of  tlu'  ease  shall  have  elearlv  shown  whether  or  not  the  limb 


cso  ben 


red. 


■  Mvnford :  Beaton  UcdiaU  ud  SurgiaU  Joarnml,  Ma>  Id,  1804. 
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6.  Oxinshot  Fractures. 

Tho  call  for  BOpanitc  oonHiilfratinn  of  iIiih  variety  of  componml  frao- 
turcB  cuiue»  ttin>ijgh  |K!culiuritieH  uf  tlie  lesiuii^  and  danglers  ctmi^iicnt 


Kio.  11. 


Fio.  1% 


Oonlu>f'mofil(lenrft.inur1*y  pl*ti>1*ti«I1 ;  **inrnini«lricftl" 
flMur«  of  thr  o|ipfwii«  Bldtu    (ItiiTLBT  and  BoraQftcr.) 


TraiMverw'  fhicturo  of  the  clurlda 
l»y  H  fl|iciil  bAlL    (  Bkamd.) 


u|M>n  the  siiijill  sii/o  and  the  volodity  of  tli<'  projortilc.  Thr  fiuljjoct, 
cunsw^iKTitly,  is  nillu*r  more  limited  tliau  its  title  mijrlit  wn>o;esl,  and 
does  not  ineltidc  fraetures  by  lar^re  lialls  or  pieoes  of  shell,  in  whieh 
the  extensive  laceration  of  the  soft  |^rt^  Ih  even  more  important  than 
the  fnictiire. 

The  HiHXMal  fwitures  are  the  iisnally  extensive  splintering^  and  fis- 
suring  of  the  liitne  and  the  hnii.-riu^  (»f  the  tissues  alonj;  the  tra<:k  of 
the  hullet  whi<'h  may  prevent  prorijj)t  healing  of  the  wonnd.  These 
features  wrv  fonn<l  in  var>'ing  degrees,  corresponding  to  the  veloc'ity  of 
Uie  halt  iind  t4)  its  sixe.  A  luill  whose  force  Is  nearly  sficut  may,  on 
striking  tJie  nhaft  of  a  long  Ihiiic,  (ht  no  injury  ill  the  |Ntitit  of  inipuet, 
but  n»:iy  yi't  laiuw  a  curvi-d  fissure  nearly  eireuniseribiiig  a  cortical  fnig- 
nient  on  the  opposite  si<h'  (Drlonae,  Fig.  II);  if  its  speed  is  slightly 
greater,  and  es[>eei:illy  if  it  strikes  the  ^^jHingy  end  of  ihe  bone,  it 
cauaes  a  depn*s8ion  of  the  surfiuHt  only  ;  if  the  ball  is  large  and  it^i 
velocity  low,  and  the  |HMi]t  struck  is  near  the  erntre  of  the  shaft,  a  trans- 
verse fracture  (Fi^j.  12),  oranobli«pHMtne(lMate  XIV.)  may  In-  priHltuxil. 
At  higher  velcK-ities  tho  lM»ne  is  j>erf<trated,  with  more  or  less  splinUT- 
ing  and  tisiiuring  I^Fig.  13),  or  tiie  entire  cylinder  for  a  length  of  one 


PLATE  I. 


Fracture  of  Radius  by  Small  Bullei  of  High  Velociiy  entering 
at  the  Hand  and  emerging  at  the  Elbow. 


PLATE  II 


Same  Case  as  Plate  I.,  after  Repair. 
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or  two  inchest  if*  split  inUi  small  fragmentj^  wliich  are  <lrivcn  far  into 
the  «um>unding  tissues  (Fig.  14).     See  also  Plate  1.     With  the  Iatt4?r 


Km.  11 


■hot-wounJ  or  tjbla. 


a.  eotrancfl ;  b, 


Fmrttir*  of  frmnr  by 
ball  rmm  a  Ix»*»c1  rifle; 
unmll  rflllbre ;  lituU  vo- 
lorily.  oniJkrvn.  and 
NiMiriu) 


nuiv  Jk»  fts-SfwiatiHl  cxU-nHiw  lacoralion  o^  the  s<:>ft 

ports  nil  titt*  (li.'-tiil  side.      In  otliiT  vi\>vA  the  hone 

w  fisrtun**!  nr  spht  into  laixt?  fntj^onts  on  oaeh 

nidr.     ()tHTa.Hioiiallv  tlie  Imhil*  may  Ik*  Muiply  j>er- 

furated  or  nutrhtHl,  and  ihon  hn»ken  hy  the  siib- 

sefjiti-nt  n.-*!'  of  the  linih.      I  hrive  r«*en  two  sneh 

Cftrii^;  in  one  the  [Kitiirnt  wa.*^  shot  hv  a  p«j!ieeman, 

and  am  he  ran  away  the  rnniir  hroke  at  the  point 

where  it  liad  l»een  jierforatetl  ;  he  tiled  of  tetjinus. 

In  the  other,  fraetwre  of  the  leg,  the  same  soipience  was  observed,  but 

the  jtaticnt  survive*^,  ami  i!ie  exart  character  of  the  injury  euuse<l  by 

the  bullet  n^maine^l  nnknown. 

In  the  ease  nhown  in  I'late  I.,  in  whirli  the  Iwll  entered  iK'fwwn  the 
fipp^rM  ami  enier^til  aJ>ove  tlie  i'llKm-  after  extensively  splinleriti^  the 
lower  half  of  the  mdlns^  the  skin  of  the  forearm  wa>  torn  h)niritndi- 
nally  in  several  places,  apparently  by  the  diatending  eflect  of  llie  l)a!L 

In  fraetiires  by  a  ehar^je  of  small  shot  at  close  range  the  laceration 
of  the  (noft  |wrt.H  is  tlie  ]>redominant  feature.  In  thosi*  of  the  cranium, 
ehft*t,  and  |M*lvis  the  asstM'iatwl  visceral  injuries  are  the  most  im|Hir- 
taut ;  thus,  one  of  my  pitients  died  from  the  injury  <l(aie  to  his  brain 
by  a  sinele  bird  shot,  siw*  No.  7,  which  entered  through  a  very  thin 
|airt  of  the  frontal  Ixtne  just  Wow  the  inner  end  of  the  eyebrow.  The 
rrino%-al  of  the  bidlct,  even  from  the  brain,  is  not  essential  to  recovery, 
aoni  u  bcarch  for  it  may  easily  be  harmful. 

The  groat  mortality  which  formerly  chanictcriKwl  these  injuries  has 
beca  creatly  reduce*!  by  antiseptic  tnsitnient.  In  militan*  surgi-ry  the 
gain  in  savmg  life  and  limb  has  also  Ixvn  incnnis*'*!  by  the  reiltictton 
in  the  flize  of  the  bullet  and  possibly  nlso  l»v  its  higher  velocity.  In 
eivtl  prActioe.  which  deals  mainly  with  pistol-^hot  wounds,  the  n'sults 
D"       '  '  ►mI.     a  pistol-8lint  won  ml  is  usually  surgii-allvclean^ 

ait  •  treat*"*!  mny  be  c-onfidmllyexpt^cted  to  heal  kindly  ; 

apivcv  oi  Uie  clotliing  is  rarvly  carri^Hl  in  by  the  bullet,  and  in  most 
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oases  ull  that  is  necessary  is  Uj  cleaij  the  surface  and  llie  orifice  of  the 
woiiiul  :in»l  apply  a  ilrcssing.  Tlu'  hiillft  may  l»o  loO  lo  \w\\\  in  iinlefts 
tlic  wimml  is  lai^i*  unit  nigged.  Late  heiuurrhageH,  due  to  tlir  t^Uiugh- 
ing  of  bruised  vessels,  sotnctiiuos  occur. 


Diaplacements. 

The  relations  of  the  two  principid  frapnents  produced  by  fracture 
of  a  l)onc  may  1k»  altered  in  various  ways,  whieh  Malpiigne  olaHHlfiod 
under  six  heads.  Tlie  chissiHcation  has  been  generally  adopte<l,  with 
the  understanding,  however,  that  a  fracture  nnually  prewntj?  a  combi- 
nation of  two  or  more  of  thorn,  and  tlmt  there  is  an  additional  gr<»up 
of  c;ls<»s  in  which  the  iH^euliarities  of  the  displacement  defy  clahsificaliou. 

The  six  claj?se»  group  di.sjdacetnentH  aeconling  to 

1.  The  tnins verse  axis  of  the  Iwne,  iranjwerMc  or  lateral  displaceinent 

2.  The  long  axis  of  the  bone,  angular  displaeomcnt. 

3.  The  circumference  nf  tlic  bone,  rofalor^  displacement. 

4.  The  length  of  the  bone,  overriding. 

5.  Penitralion  of  one  fragment  by  tJie  otlier,  impacHwi  or  rnuhing, 

6.  Direct  hnufiludinal  srjianUion. 

1.  Transverse  or  lateral  displacement  may  take  plaee  forwanl,  Iwu'k- 
ward,  or  toward  either  si*It',  and  may  be  piirtiul  or  e(»n»plete.  Pure 
transverse  displacement  is  rare;  it  is  usually  associated  with  over- 
riding or  angular  <Iispl:u'ement,  or  Iwitli  (Plat4'  III.,  fig.  1). 

2.  An^lar  displacement  may  vary  in  *legrce  from  a  slight  deviation 
to  a  right  angle,  or  oven  mon*,  and  may  be  a.^'^ociated  with  so  com- 
plete and  tli.*4tunt  separation  of  the  broken  surfac<*K  that  the  fragments 
form  a  T  (Fig.  15),  It  may  be  produce<I  by  the  fracturing  violence, 
the  actiitn  of  gravity,  or  the  contraction  of  the  muscles. 

3.  In  rotatory  displacement  um'  fnignuMit,  usually  the  lower,  tunis 
ulxMit  its  long  axis,  while  the  other  fragment  renuiins  in  ]>osition. 

4.  Overriding  h  mmst  common  al\er  oblique  fracture  i»f  tlie  shufl, 
and  is  pntduced  by  various  causes,  such  as  a  continuation  for  a  moment 
after  the  fracture  of  ihi*  fi»rcc  that  has  prtwluced  it,  the  tonicity  of  the 
muscles,  or  the  swelling  of  tJie  limb  due  to  inflamnuitory  reaction  and 
extnivasation  of  bhMHi  beneath  the  dorp  fasi^ia,  whieh,  by  inoreostog 
the  transverse  diameters,  shortens  the  longitudinal  one. 

Kio.  16. 


Fracture  of  the  cUrlcIo. 


fi.  Displacement  by  penetr&tion  or  crushing  has  l>ecn  already  men- 
tioned ah  the  iuiutivttil  variety  of  fmcture.  Penetration  rarely  takes 
place  without  a  tmngc  in  the  direction  of  the  axes  of  the  fragments, 
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bttSMtae  cf  diflferencea  iu  tbi*  rittiHtamx*  or  uf  tbu  diri'ction  of  the 


Kiu.  16. 


Kk;.  17, 


Fio.  18. 


Pmctarc  of  Ihr  lower  mkI  of 
Ihc  m«llittt.  Ani:u1ttr  (llffplacv^ 
lMMsf7«U>iilH«aMmftl|pr  ftmc-  PrmctaivorNilh  bonMofthe  mciit  of  tli«  lowi-r  rniKtni<nt 
lM«  uf  the  itcck  uf  the  rciiiur.  li^,  wlUi  uYfrriiUnj;.  backward.    (K.  W.  .Smith.) 

The  callus  foiiritl  ttArrcdDsolidation  nf  tho  fmctiirc  may  jrivc  the  ap- 
prurnfice  of  :i  iiuirh  (U'f[H*r  |H-nftr.Ltiiiii  tliiui  lias  actunlly  takfti  |i!acT* ; 
ihu^  in  Kij;.  IH  ilu*  triangular  huks  nf  h|Htii^y  (Iksuc  aw  tlic  fide  is 
Dii(  the  imiirtnitod  (•|>i|ihysis,  but  xn  mainly  conip«>t}ed  of  callus  funued 
by  tin*  •»tri|>|»L'd-up  |*i*rio?t*.'Uia. 

G.  Direct  longittxdin&l  separation  is  ?evx\  most  frnpiontly  af)rr  fnu'ture 
of  the  jKiuIla,  and  is  thou  duo  |»artly  to  the  retraction  of  tlie  ({luidri- 
rvpA  and  luirily  ti»  the  dUtcntion  «)f  the  joint  liy  1>Khh1  and  oxudato. 

Among  the  irf*yulitr  dihidacfmont.*,  tho.m;  svhirh  tin  not  fall  entirely 
vithiu  the  above  c!a»-Hification,  may  be  mentioned  rotation  of  one  fnm- 
IBcat  4UKMit  iu  tran>ivers«  axis,  u.s  in  M»mo  fractures  of  the  nock  of  tlie 
lmi|M%  BRMinig  of  the  fnigment>4  in  the  form  of  on  X,  and  the  inter- 
poihion  of  a  bone  between  two  fractured  ones,  or  of  the  cml  of  tlic 
daft  between  itti  beimnited  condyles. 


(B)  THE  sort  PABT8. 

Tltc  pdMliQlB  may  be  Hiniply  loosi*n<N]  from  the  surface  of  Ixtne 
mifyAUtti^  ihe  fracturts  or  it  may  Im*  t4irn  across  thmughont  the  whole 
or  only  a  pmtion  of  it**  extent  ul  or  near  the  line  of  fmcture.     The 
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first  form  (excluding  fractures  of  the  flat  lines')  is  fonml  only  in  fiiic- 
liirt's  with  ^•Ii^llt  ilisj>Inc<'moiit,  and  (■Hj>»'rially  in  llu-  yomiy:,  in  wImhu 
till'  jK'riostiMini  is  tlii<:l<  and  n'sistant.  Siu-h  frarlures  an-  kmiwn  as 
Huhpt'i'ioMrnl,  Tlicy  may  Ik*  rtTOjinizciI  or  inf<Trt'<l  fmni  llie  yontli  of 
tl»c'  jKiticnt  and  tho  ^li^ht  (lisjiliwcnicnt  and  mobility  of  the  fragmcoU. 
Their  prujriiiwis  is  exreptionally  g<Mxl. 

Completi'  rupture  of  the  jioriostcum  all  around  the  l»ono  is  prolm!)ly 
infiiMpit-nt  and  to  ho  f<»iind  only  in  frat^turcK  with  ^niit  diMpltici'nirnl. 
Examination  nf  fre^h  .siK^'imcns  and  of  the  pif?<ition  and  tshajH*  *>{'  tlu' 
caliuH  in  thosi*  tliut  have  tinitcil  indiaitcs  that  in  nu»s^t  c^aK-^  the  t-onti- 
nuity  of  tlie  [HTiosteuni  is  preserved  on  one  side,  the  continiioiij*  |M)rtion 
bein^  HtripfMnl  ofl'  otie  of  the  frajirnients  for  some  di?*tanee  and  forminjj 
a  "  |jeriortteal  hrid^"  (Oilier),  wliii-h  unites  the  two  fragments  and 
takes  an  im]>ortant  jNirt  in  tlic  subsequent  re])air.  (Flute  111.  and 
IV.) 

Fro.  1». 


)*crlo«l««l  brSdce."  dlAgnunruAtlc 


The  moscles  may  escape  injury  or  nmv  be  extensively  torn.     The 

nei^hl)ttrinjr  connective  tiBsne  is  torn  and  infiltntted  with  hltKxl  from  its 
own  veaaels  or  from  thos**  of  the  broken  lM»ne.  Injur}'  t<»  impirtant 
vessels  and  nerves  is  rare;  it  will  l)e  described  under  Complications, 
Chapter  VI. 

The  akin  may  be  torn  by  the  original  violence  or  by  the  slmrp  end 
of  a  fragment,  i>r  it  may  be  so  briiis<Mi  by  the  original  violence*  or  so 
pre.^se<l  upon  by  a  displaoe<i  fragnuiit  tliat  it  subs«Hjuontly  slouo^tis. 
These  Unions  of  tlu*.  .skin  may  eoiuiiiunicate  with  the  seat  oi*  Cniriure 
(ci>nipoiind  Iraeture)*  or  may  be  at  a  distance  therefrom  ami  without 
inHuenoe  upon  it.s  course,  except  so  far  a&  tliey  may  interfere  with  the 
application  of  splinl«i.  Dist*t>K>ration  of  the  skin  due  to  extravas;ile<l 
bli^Ml  Ix'Ucath  alm<»st  invariablv  appears  after  a  dav  or  two,  and  may 
Ix?  widcj»[>read.  f/irji^*  blebs  tilled  with  dark,  bI(MMl-staine<l  sennn  fre- 
oueutly  ap{K*ar  u|>on  the  liuib  uuur  the  fiiicture  by  iX\\^  second  or  third 
(lay. 


PLATE  III. 


Fig.  I.— Frftcture  of  Poreurm,  Six  ^Ve«ks  Old.  ahowing  Oaaincaltoa 
Along  Pflrio«teal  Bridge. 


TiQ.  ■.— Hum#ru«,  Two  Y««r*  nftar  Fracture 

Psriovteal  Brldg«. 


GN3Wih  of  BoiM  along 


PLATE  IV, 


Same  as  Plate  III,,  Fig.  2.     Injury  recent. 


CHAPTER    III. 


ETIOLOGY. 

PmlUpoAing     Cuuflpa — Detennining    Causes — Bpontanenus     an<l     Patlii 'logical 
r  rmclura* — luUa-utcriiic  I'Vncturcs  and  Kructura}  DuriDg  Delivery. 


TlIK  caiiM^  of  fmrtiire  may  he  grou|H;d  under  two  heads:   A. 
tlifpoifing  txiiwt'jt/  B.    The  immetiUUc  or  detenninint/  causes. 


The 


The  Predisposing  Caoaes 

arc  of  throe  kimls :  (1)  the  cxtenial,  (2)  tlic  uormal  or  physiological, 
ami  (3)  the  pathological.  Most  of  the  latter,  whicli  consist  in  n  Utcal 
<ir,  more  rarrly,  a  gi'non\l  diniiniition  of  the  strength  or  an  jiclnal  de- 
fitniciion  of  the  bone  hy  a  lo<'al  ^)^  gencnil  disease,  will  he  considered 
undrr  tlie  lu^ad  of  S{K>nt;iin'oiis  or  I*athologic;d  Fnu'tures. 

The  external  predisposing  causes  are  those  incidental  to  various  tycexi- 
patiofis  and  modes  of  life  which  involve  greater  exposure  to  deter- 
mining causes  ;  they  acei>unt  for  the  great  execR?  of  fmcturen  in  males 
over  tiiose  in  females  between  youth  and  old  age,  and  for  their  rarity 
in  young  children. 

The  normal  or  physiological  causes  are  those  which  have  their 
origin  in  the  position  and  function^  of  the  different  honen.  The 
b<»nefl  of  the  skull  and  chcAt  arc  broken  M'hen  the  violence  ag:iinst 
which  they  are  designed  to  protect  the  enclosed  viscera  is  loo  great  for 
thfir  power  of  rHHLsUjnce  ;  the  use  of  the  arms  in  many  occupations 
«lcpo>4ci9  them  to  fracturing  violence,  and  they  and  the  lower  lind»s  are 
broken  in  fall?*  rdl  the  more  ca-«ily  bcciuise  of  the  contraction  of  the 
inuM*lcs  by  which  they  are  stiffened  to  prott»<^t  the  b(Miy  ag:iinst  the 
shiick.  In  like  manner  the  nomml  curves  in  single  or  associated  Imuics 
— r.  <;.,  the  clavicle  and  spinal  cohimn — which  8upply  an  ehisticity 
that  i(«  pMtcctive  of  the  vist-cni  iucn'ase  their  liability  to  fracture, 

/!»/<•  rViViVi/  nfmpfnf  o(  t\w  lw)ncs,  wfuch  is  so  common  a  senile  change, 
ts  nndonbt<^lly  the  nuisc  of  the  greater  relative  frc<ineney  of  t'ractnrert 
in  the  old  ;  and  its  ag«'ncy  bcconu's  all  the  more  np(Kirent  when  the 
UMjnl  withtlniwnl  i^f  tlie  age*l  fnipi  the  oecufiations  which  most  exjiosc 
to  fnu'turi'  is  tJikcn  Into  acectunt.  This  atrophy  nmsists  in  thinning  of 
ihe  ii»rtex  of  the  shafts  and  of  the  tniU'^Milie  of  the  sjxmgy  ]»ortions 
and  fif  tile  short  Imihcs^  imt  in  a  n*litlivc  inen-iisc  of  the  lime  sidls  in 
tlM'lMine  tissue  itsi'lf,  iLs  was  litug  snpjiosi'd.  It  is  an  actual  diminution 
af  the  l»one  sul»stanci*  and  a  corresponding  increase  of  t lie  fat  an<l  other 
0i?ft  |Kirt.«  eontaint^il  in  it.  In  the  old.  and  when  not  extr(*me,  it  may 
he  clrt*se<l  IIS  a  normal  predi?i|K»silion  to  fracture,  hut  when  it  anjx'ars 
prematuri'ly  or  n-aclu-s  an  extreme  degree*  it  must  be  deemcil  patludog- 
iml  and  chL^MtJ  with  other  Htmilar  atruphicH  whose  nature  and  cauae*) 
■rr  not  well  un(h*rHUKHi. 
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The  inherited  or  early  devclnped  liahiUfif  tn  fracture  which  lins  been 
obsorved  rii  ct-rtiiin  in<livicluals  an<l  fiimiliL'8  who  were  in  nthor  n^spects 
normal  is  prububly  the  rcHuli  of  a  similar  Bcantine:^  of  the  l>one  ti.ssue. 
Of  this  iiiherit^nl  liiibility  Gtirlt  dves  three  examples,  extending  in 
one  over  four  ^venerations,  in  the  othen?  over  three.  One  of  the  piitienta 
siiff'eretl  fourteen  fraetiires,  and  another  thirteen,  before  eitlier  reached 
the  age  of  thirteen  years.  All  utiiteil  prnn>ptly.  He  gives  also  three 
cases  of  a  congenital  but  not  iuheritud  liability  t^)  frai-ture  in  families. 
One  girl  suffered  thirty-one  fi'actures  of  the  thigh,  leg,  and  arm  between 
the  age«  of  three  and  fourteen  years ;  her  sister  had  nine  befitre  nhe  waa 
six  years  old.  Not  irifr^Hpiently  individuals  have  <ievclopi'd  in  early 
or  Tni<hlle  life  a  n(tti4'r:ibl('  fnigility  of  the  bones  without  any  other 
change  tliat  wotdd  indicate  a  general  tieterir»rati(»n  or  diseane.  Thus, 
Biggs'  re|>ort.s  a  case  of  twenty-two  fractures,  all  but  one  of  the  arm 
or  thigh,  between  the  ages  of  twenty  and  thirty  years  in  a  man  m* ho  had 
8uffere<l  none  before  or  after. 


Immediate  or  Determining  Oauses  of  Fractures. 

These  are  of  two  kinds:  (1)  Kxtt^rnal  violcnct%  and  (2)  muscular 
action,  the  latter  exerte<l  by  muscles  conneetoil  more  or  lejis  directly 
with  the  Ixme  that  is  broken. 

1,  Fractures  by  External  Violence.  The  division  of  tho^e  into  two 
dassi'S,  of  whifii  <tnc  is  callitl  fractures  bv  dirert^  the  other  fnicturea 
by  itnilrerf^  viob-nee  is  l>aseil  u|>on  clinit-id  ^liffercnces  often  of  ex- 
tr(>nie  im{K>rtjincc,  and  not  simply  upon  niiM'hunicjd  ditfenmecs  in  the 
nuwle  of  transmission  and  in  the  eifet^t  of  the  applied  force.  This 
relieves  us,  therefore,  from  the  ne<vssity  of  exan»ining  the  latter  ipies- 
tion.H  with  thi'ir  many  obscure  factors  and  coTuplcx  relations,  and  niake8 
the  definitions  simph'.  .\  fr:ictun»  by  ////rr/  ritt/rure  is  one  in  M'hieh 
the  lione  is  bntken  imnuHliately  umler  (he  |>oint  upon  the  mirfnce  where 
the  i'r.U'turing  fonv  is  excrtod  ;  and  a  fracture  by  indirtet  riofntrr  is 
one  in  which  the  fnictun*  takes  plaee  at  a  ilistance  from  that  {Kiint- 
The  ino«t  inuH^rtJint  clinic^il  differen<M!  lietwecn  the  two  varieties  do- 
pemls  upfm  the  injury  to  the  ovt^rlying  s<tft  parts  in  the  <uie  cjwi;  am! 
the  abs<»nce  of  such  injury  in  the  other. 

Tlw  skin  is  not.  always  broken  in  fractures  by  dire<'t  violence,  cvi-n 
when  the  vulnenint  force  hius  bwn  gn-at  and  the  injury  to  the  siift  parts 
under  the  skin  extensive,  but  it  may  have  Ikhmi  ho  InjurcHJ,  even  if  it 
bIiows  no  marks  of  violence,  that  it  vill  slough.  On  the  other  hand, 
the  blow  may  break  the  skin  at  the  p^iint  where  it  is  r<*eeive<l  and  pro- 
duce fnicturi'  iudir<»rtly  at  a  greater  or  less  distance,  the  Imuic  yielding 
at  its  |>«)int  t»f  IcjLst  n*sistance  ami  not  at  that  where  the  force  is  dire<'tly 
exert  e<  I. 

The  fracturing  force  may  Im!  appli(^I  direHhj  or  indirectly  to  the  bone, 
to  crush  or  break  it,  or  oblifpiely  to  its  long  axis,  or  as  torsion,  or  as 
avulsion.  Kxaniples  of  the  first  are  fnrniHhe<l  by  falls  u|vin  the  feet 
with  fractun*  of  the  eahnmcum,  cuufiliut  weunds,  and  erusliiug  of  tho 
lower  end  of  the  radiuA  in  a  fall  upon  the  hautl ;  of  the  heeond  by  most 
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fnuiturra  nf  the  shnf^R  of  long  l>ones ;  of  the  third  by  somr  fmrtiiri'S 
of  tfar  leg  when  llic  fool  is  fixwl  iiiid  the  hodvtiirnrd  foreil)ly  al»out  i(  ; 
ftnd  of  Uu'  fourth  l»y  some  fnuturcs  of  the  lower  end  of  the  hiinifriiH 
by  fore***!  nlMltiction  of  tlic -forearm,  hy  s«>me  of  the  internal  roalleohis 
in  cversioii  of  the  foot,  and  hy  some  of  the  [witella  in  forcetl  flexion  of  tlie 
km*c  when  its  ooruinl  range  of  motion  bus  lieen  limited  by  previous 
injury. 

IiHlirrot  fmelures  are  by  far  more  common  in  long  bone»  than  in  the 
abort  si>onjry  oiiej*,  tiecanse  of  llieir  j)rojx)rtii>n»  and  functions.     The 

incijm*  of  their  |iroduction  is  that  of  the  transmission  of  a  force 
a  U)ne  or  S4*t  of  boneH  made  ri^id  by  lipinientjiry  attachments 

tnuM«*uhir  troutraction  in  ^uch  manner  that  it  ih  resolved  int^j  forces 
acting  in  two  or  more  directions,  one  of  which  crosses  the  long  axi« 
of  the  bone  and  acts  as  if  it  had  been  a)»|)lio4^1  directly  at  the  p>int  of 
iotti  rrsiBtanoe  in  a  transverftc  dinx'tion.  The  eflert  is  greatly  nimli- 
fietl  by  the  anatomical  structure  and  form  of  llie  tMtne,  the  altitudt*  of 
the  limb,  thu  e»»ntraotion  of  the  nius<'let*,  and  the  direction  of  the  blow. 
Thiw,  a  fall  ujHin  the  hand  nmy  break  the  bones  of  the  fon-arm.  the 
humerus,  or  the  clavicle;  a  fall  ni>on  the  fcK>t  may  fracture  the  calca- 
nciim  by  direct  violence,  or  the  lM)nc,s  of  the  leg,  the  thigh,  or  even 
the  vertebnd  column  or  skull  by  indirert  violence. 

The  Ih'?;1  exaiiijile  of  the  fracture  of  t^hort  bones  by  indirect  violence 
if*  fnrnish<-<l  by  the  spinal  rolumn.  the  bi>nis  of  whii-h,  considere<l  as  a 
IfTfUp,  constitute  a  long  lx>ne  with  several  curves,  the  forcible  exag- 
gvTAtiori  of  which  pro<luees  fracture. 

2.  rractores  by  Mnscolar  Action.  Under  this  liead  are  include<l 
only  tlio^'  fractures  in  whieh  the  rupturing  foree  is  exertc<l  by  the 
■lascle^i  alone,  without  the  aid  of  any  external  violeniv.  It  is,  of 
eovnp,  evident  that,  if  an  individual  breaks  his  skull  or  a  limb  by 
rvnoing  or  striking  a^iinst  a  solid  object,  the  force  that  eaust's  (he 
frwrtiirc  is  devcloiKHJ  by  the  action  of  his  muscles;  but  the  meclmnisin 
t«  thi*  same  as  if  he  had  fallen  from  a  height,  or  as  if  his  Ihkly  waH  at 
r»>«t  atnl  tlie  object  with  which  he  h:is  tn»me  into  cttntaet  was  in  motion. 
Onlv  lhi>«*  c,'»s4'S  are  ronsiilcred  to  Im*  fractures  by  muscular  action  in 
wbirh  the  action  is  exerletl  directly  by  the  nuisclcs  u|M>n  the  bones  to 
which  ibey  are  attaclnHl  (nuHliatelv  or  immediately),  either  as  direct 
trartion,  im  in  fracture  of  the  patella  or  of  the  olct^ranon,  or  oblicpiely, 
or  in  torsion  againnt  rcsistanc<\  or  by  nuddcn  musctdar  arn*st  of  the 
rniiidly  moving  limb,  as  in  tlirowing,  or  in  striking  or  kicking  at  nii 
objrrt  anil  missing  it. 

Simr  nuthont  have  expn*sso<l  the  opinion  that  no  Inmc  can  bel)rokGn 
by  pimple  mus<*ular  cr>utniclion  unless  it  has  previously  luidergone 
pimtc  change  that  has  diminisht*d  its  strength;  l>ut  this  opinitm  must 
be  looked  u|xtu  im  an  att4-nipt  to  explain  away  by  *in  unfoundcil,  or  nt 
ba^i  an  unpn>V4M!,  assumption  a  difliculty  which  dtics  not  reallv  exist. 
If  i«  tp)  mort*  logical  to  claim  that  such  a  change  has  pree<*tlefi  every 
i  V  niu*<Mdar  jiclion   lltan  it  would  be  to  make  the  same  claim 

r  jr«'s  by  external  violence;  it   ciui   rest  only  U|M»n   the  assiimp- 

tirm  that  the  |>ower  of  n\Histane<'  of  a  normal  bone  is  superior  to  any 
ibrve  Uiat  a  muwie  or  group  of  muscTJe**  ejtn  exert  U|Km  it^  even  under 
rzlTHDA  and  unusual  circumstance.*^;  whereas,  on  the  contrary,  nature's 
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precautions  and  adaptntious  an*  calculaUnl  nptin  the  basis  of  the  prot>- 
al)lc%  not  of  the  exceptional.  Such  a  position  may  he  taken  with  pro- 
priety coneeniiug  all  t'raoturea  produced  hy  slight  causcH  in  the  ohl, 
the  iliseai^e<1,  tin?  (Cachectic,  or  in  those  who  have  Buffered  pain  at  the 
point  tif  rra**iur<?  for  some  time  jtri'vious  to  the  accident ;  but  it  is 
entirely  unKiipmirted  by  pnx»f  in  the  rarer,  but  still  stiihcicntly  numer- 
ous, cases  of  the  fractun'  of  the  shaft  of  a  long  hone  pro*hiced  by  a 
violent  effort  in  a  healthy  athletic  man,  and  in  the  ctimmon  oncH  of 
fnicture  of  the  iwitella. 

The  effect  ot  muscular  action  is  rnanifcsteil  in  all  the  degrees  of 
varying  imp<»rtance  Iwtween  its  relatively  unim|>ortant  additions  to 
the  effectH  of  external  vicjlenw  and  th<».se  case's  in  wliich  it  is  the  s(»le 
ageut  of  the  fmcture  of  a  healthy  bone,  Tlie  iutertnediatc  degrees 
are  presented  bv  those  fractures,  usually  of  weakeue<l  Uuies,  in  which 
mixierate  muscular  action  has  acted  either  atone  or  comluned  with 
slight  external  violence.  In  the  first  «ise,  when  the  power  of  the 
muscle  is  exerte<I  in  the  siinie  direction  as  the  external  violence,  it 
incrnascs  the  fnieturing  force  by  just  so  much  ;  and,  by  prolonging  its 
effect  alter  the  fracture  has  been  made,  it  also  iuerwises  the  displace- 
ment of  the  fnigments  and  the  laceration  of  the  soft  pjirts.  Tlie  y>rin- 
ci|>al  interest  of  the  intermediate  cases  is  connected  with  the  cjiuse  of 
the  exceptional  fragility  nf  the  Iwjne,  and  is  considered  in  the  following 
flection — .S|x)ntaue4jus  and  Pathological  Fnietures. 

The  commonest  examples  of  fracture  by  muscular  action  alone  are 
furnished  by  the  patella  ;  other  aiKtphv^^^s  and  tuberosities  to  whicli 
powerful  muscles  arc  attiiched — the  olccranoii,  greater  tuberosity  of 
the  hunurus,  coracoid,  a<Tomion — furnish  them  much  more  rarely. 

Of  the  long  bones  the  humenis  is  the  one  most  frequently  broken 
iu  tilts  manner;  out  of  85  C4ises  of  fnicture  of  the  limbs  by  muscular 
action  collected  by  Ourlt/  57  were  fructun,»s  of  the  humerus*  15  of  the 
thigh,  H  of  the  leg,  and  5  of  (he  forearm.  The  meelitinism  seems  in 
most  (jases  to  Im?  the  same  as  in  iudinnrt  fnicture ;  in  s<mie  the  fnicture 
takes  place  at  the  insertion  of  the  muscle,  and  in  others  the  elements 
are  too  complex  and  too  conjectural  to  be  explained  theoretically.  In  a 
comparatively  small  number  of  cases  the  Inicturc  has  Ihmmi  cjiusc*!  by 
rcriex  siuisms  iu  limbs  that  had  long  l>*»en  paraly/<^d  or  bv  the  convul- 
sions oi  epilepsy  or  tetiuuis,  but  usuallv  the  ciuisc  Ls  a  violent  volun- 
tary muscular  effort  to  avoid  a  full,  to  tnrow  a  stone,  or  to  litY  a  heavy 
object.  The  following  wises  taken  from  Gurlt  illustrate  tlie  different 
forms  and  the  methods  by  which  they  may  l>e  produced.  It  must  be 
remembered  that  fractures  produced  during  convulsions  need  to  l>e 
closely  examined  in  order  not  to  overlook  the  possible  addition  of 
external  vifilcnce  by  a  fidl  fn»m  the  b*.**!  or  by  a  blow. 

fn  a  negro  l)oy,  twelve  <^r  thirteen  years  of  age,  affe<;tcd  with  teta- 
nus, b4)th  thigh  lK)ncs  were  bntken  *' at  llic  nei'k,"  possibly  just  Ix'low 
the  trochanter,  by  the  w>ntmction  of  the  nniscles,  and  the  fragments 
forcc<l  through  the  skin  ou  the  omUt  side  of  the  limb. 

An  athletic  man,  thirty-four  years  old,  aceustouu'd  to  lift,  heavy 
Wei^ht-s  bn^kc  hi.s  humerus  with  an  audible  snap,  just  l>eli>w  the  inser- 
tion of  tiie  deltoid,  by  the  effort   made,  on  a  wager,  to  throw  a  stone 
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^veisbing  ahout  two  ounces  the  distance  of  a  luiti<]re(I  yards.   Recoveiy 
in  fax  weeks. 

(furit  gives  al^ct  eleven  cases  In  which  the  humerus  was  broken 
during  that  trial  of  strength  in  which  two  men  j»laee  tlieir  elbfnvs  u|K>n 
%  tahlt',  eiurp  hainl.s  with  tlio  toriurnih  parulk'l  and  vt*rtioa1,  and  strive 
to  forw'  caoh  otherV  hand  l>ackward. 

Kracliircs  of  the  femur  may  ueeur  at  any  jMiint  of  the  sliaft,  and  in 
the  nworded  cases  liave  been  the  ret^ult  of  an  attempt  to  kiek^  to  avoid 
s  fill],  or  to  rise  from  the  ground  on  one  ftwt,  or  of  cranipis.  excitt**! 
in  oae  ctt»c  by  drawing  on  a  light  boot  and  in  another  by  turning 
in  \wt\, 

A  man,  thirty-six  to  thirtv-eight  years  ohl,  of  middle  size  and  great 
mui<<euhtr  innver,  brnke  hi^  tnighat  the  jitnotiunof  its  upper  and  middle 
ihinls  by  kicking  at  and  missing  his  servant. 

\'a«  0\'en  dejM*riUMl  (►oforo  the  Royal  Medical  and  Surgical  Soc^iety 
ft  fr»rtun'  of  the  thigh  Mistnined  by  himself.  He  was  firtv-j*ix  years 
old,  benlthy  and  str»»ng,  and  fre<r  from  taint  ut'  rancer,  scrofula,  svj>h- 
ilw,  rlr.  He  was  uwakfiird  bv  a  ^^u^p.  eranip-like  pain  ab(iv<*  the 
knee,  and  &»  he  felt  the  {vctrt  with  hih  hand,  and  noticed  that  the  miiiiK^le 
WBM  tenne,  he  heard  a  sna|>,  fol!owe<l  by  relaxation  of  the  muscle,  crepi- 
tuS|  and  diminution  of  the  ]»ain.  Kxaniination  .sliowi^l  a  transverse 
Indure  of  the  femur  three  incla's  aJMive  the  knee.  C'omplete  recovery 
in  four  munihs. 

A  cavalryman,  twenty-nine  years  old,  while  trj'ing  to  rise  fmm  a 
mtiing  |N».^ture  on  the  gmund  without  the  aid  of  his  liandd,  broke  hb 
Hglit  thigh  at  its  middle. 

GurltV  eight  ca^ec;  of  fracture  of  the  leg  comprise  four  of  both  liones, 
one  of  tlip  tibia,  and  three  of  the  fibuhi  aume.  the  latter  U'ing  fractures 
at  the  np]»cr  end  <»f  the  Ixme  by  the  contraction  of  the  bice]>H. 

A  Muall,  rather  c(»rpulent  wonmn,  forty.five  years  old,  slip|>ed  on 
the  left  fool  while  dest'cnding  some  steps,  made  a  violent  effort  with 
the  right  lif^  to  avoid  a  fall,  felt  at  once  a  «»vere  fwiin  in  the  hitter,  and 
fell  in  a  sitting  posture.  An  immediate  examination  showed  a  fracture 
i)f  b<»4h  Iwnes  at  the  niiddir  <if  liie  leg. 

A  woman,  fifty-two  yt^nrs  old,  mistook  a  door  li*Mdiiig  into  thr  cellar 
for  rwjc*  (rjM'ning  into  a  clo-M»t,  and,  n-cognizing  the  mistake  as  she  put 
h*rr  right  foot  forwani,  dn'W  herself  insiitictively  backwnnl,  an<l  felt 
at  the  fvime  moment  s<»mething  snap  in  her  left  leg,  ufKin  wliidi  the 
wrtglil  of  her  UmIv  ^'^Ie<l.  She  fell  and  rolle<l  tlown  the  stejks.  A 
fmcturt  of  tile  lelY  fibula  jti-^t  U'low  its  head  wa-*  found. 

Frartnn*  of  i-ithcr  or  lH»tli  iMitn-s  of  the  f(»rearm  has  been  caused  by 
iIm  w  rin^fing  of  Wet  clothes  and  in  shovelling.  A  healthy  girl,  eighteen 
jr«^rH  old,  while  wringing  clothes,  felt  a  .sialden  sharp  pain  (»n  the  inner 
IB<lc  <»f  the  fiinnirm  alKJve  the  wri.st.  Three  ilays  afterwanl  a  fracture 
of  the  ultKL,  two  and  one-half  indie**  abtive  the  wri.it,  w:is  roc<»gnired. 

A  wmnan,  thirty  years  ohl,  broke  the  mdiiis  in  its  lower  thini  with 
*'  't(  while  wringing  two  heavy  towels. 

•  ■*  of  the  i'lavieh'  have  lK*en  «iuse*l  by  tlie  effort  of  raising  a 
bisivy  i>ijject,  shovelling,  and  striking  backwanl  or  with  a  whip. 

Fniclur»of  om.'  or  mor*?  ribs  are  ni»t  intV'»juently  caus*ed  by  violent 


rou^liinfr,  osfK'cially  in  the  consumptive.  The  sternum  has  been  broken 
in  four  n*cordeii  ciises  by  the  violent  straining  and  bemiing  baekwan] 
of  the  body  durinj^  the  expulsive  efforts  of  parturition,  and  there  are 
wn-eral  eases  of  tractui'c  of  the  cervical  vertcbne  by  muscular  actiuii 
alone,  and  of  tlic  scapula. 

Hilton  re|xjrtd  the  case  of  a  man  who  had  broken  a  rib  by  muscular 
action  while  trj'ing  to  mount  a  spirited  hon*e. 

A  prinii|iara,  twenty-four  years  old,  taken  in  lalKjr,  sought  to  ha^tt^n 
delivery  by  forcible  expulsive  efforts,  l>ending  baekwanl  and  restinj^ 
on  her  elbows  and  heels ;  she  felt  a  sudden  sharp  ftain  and  a  snap  in  the 
middle  rrf  the  breast,  and  said  at  once  that  s<»mething  had  broken  there. 
8he  die<l  of  peritonitis,  and  at  the  autopsy  a  transverse  fnicture  of  the 
st4*rnuni  was  found,  one  and  one-half  lines  al>uve  the  junction  of  ito 
body  ami  the  manubrium. 

A  soldier  dived  into  a  nver,  and,  not  reappearing,  was  sought  for 
and  brought  out.  His  body  showed  no  trace  of  external  violence,  but 
there  was  paralysis  of  all  the  limbs,  loss  of  sensation,  |wiin  at  the  \)os^ 
terinr  and  lower  parts  of  the  neck,  pria|»ism,  fre<|uont  desire  to  urinate. 
He  sjiid  that  jls  Iih  dived  he  saw  the  water  was  too  shallow,  and  in  the 
effort  to  avoid  striking  against  the  b*^)ttom  he  jerke<l  his  hea«l  sharply 
backward  an<l  at  once  lust  eonstaousuesH.  Hedie<l  the  same  night,  and 
the  autopsy  showe<l  a  transverse  fneture  of  the  Ixxly  of  the  fifth  cer- 
vical vfrtehra  a  little  l)elow  its  centre.  A  numl>er  of  similar  aises 
liave  b<M?n  rejxirteil. 

A  servant  engage<l  in  prei>aring  a  lamp  rais<»d  his  arm  rpiickly  to 
arrest  the  action  of  an  e^icaping  spring  and  felt  something  give  way  in 
It.  The  arm  fell  powerless  by  his  side,  and  the  grciiter  |>ortion  of  the 
acromion  was  found  to  have  bwn  broken  of!'. 

I  have  s*evu  two  fractures  of  iho.  conieold  process  by  forcible  oon- 
traction  of  the  muscles  of  the  arm. 


Spontaneous  and  Pathological  Fractures. 

The  term  MpnntnurouK  is  tise^l  to  imiicate  tluit  the  violence,  external 
or  muscular,  which  has  phhIucimI  the  fnicture  is  much  less  than  that 
commonly  obs^'rved  in  thai  form  ;  and  the  term  jKithoffx/irfti  to  indi- 
e7ite  a  preee<ling  abnormal  change  in  the  fracturtnl  Uine  by  which 
its  .»*tn'ngth  h;is  l»een  diminislied.  It  has  l)eoonie  (iminutu  to  use  the 
ti*rrns  interchangeably,  Iwcause  the  slight  violence  indicatctl  by  the 
first  is  elfirient  to  fnicture  only  when  the  change  indinited  by  the 
M*cond  is  present. 

It  is  noteworthy  that  the  pain  a(*eom[>anytng  nr  followiuir  the  frno- 
ture  is  o(\4*n  very  slight  ;  fraclurrs  of  rilis,  and  oven  some  of  the  limbs, 
hav(.'  passed  unn^*ogtii/4'd  until  the  aut4ipsy.  The  |>ath(tlogiml  condi- 
tion known  as  genenil  atniphy  or  nirefaction  f»f  the  Ikjuc,  or  <isteojK>- 
roAis,  ami  which  has  been  r(*ferrod  to  as  senile  atrophy,  nmv  ap|»ear 
prtmiatun'ly  or  may  have  its  origin  in  other  causes  than  senifily,  such 
as  paraly-^i^,  locomotor  ataxia,  dial>eles,  pregnancy,  and  ost<HiniaIacia. 
It  is  worthy  of  note  that  in  not  a  small  profHtrtion  of  cases  unir>n  takes 
»laoe  promptly.     In  most  <»f  the  cttscs  which  furnish  autopsi«*sthe  Isines 


ETfOLOOr, 


43 


arr  found  Hofleneii  Aiid  ivdiiRei]  to  a  fihell  by  absorption  from  witliio, 
ftOil  in  aonie  of  the  chsch  Huppiinitioii  bus  takon  j>hicv  at  the  fnu-tutv. 

It  hs^  b«»tn  note*]  by  Boucbanl  anil  by  Vcrnouil  and  Verchfere  that 
»p  :■;  fnicture  occasional ly  biippens  in  the  dinl>etic,  and  that  the 

un  -  A<  the  preiienec  not  only  oi"  sng:ir  but  also  of  {ihivsphorir  acid 
in  quantities  (hat  t«ii^)j^est  its  origin  in  a  decalritieation  of  the  iHmes. 
'Ilw^c  ul>siTvations  have  been  eonfinnc*!  by  Ibch-Wa!l  (tjnoted  hy 
Kk'anl),  who  als<»  foiitid  ttie  phosphoric  acid  pret^nt  in  some  jtatients 
alTt^fctl  with  ciuicer.  In  nine  oane-s  of  s|Kintaneon*>  fracture  in  the 
diaU-tie  reported  by  Vereh^^e  union  was  greatly  delayed. 

The  foliowinj^  eiL-^es  represeni  ditfeix'nt  varieties: 

A  wtnnan,  »eventy-two  years  old,  hud  both  thighs  broken  by  kneel- 
ing in  churt*h,  and  the  hiimenm  by  the  efforts  of  by^tandertu  to  Vid  her 
Qp.  Another  brf^ke  her  clavicle  by  putting  her  arm  about  the  nurse's 
neck  and  tr}'in^  to  turn  lie^^elf  in  U'd  ((furit). 

A  woman,  forty-five  year^  old,  the  niotlier  r»f  two  children,  suffered 
m  great  deal  of  |>tiin  in  her  bones  after  the  birth  <»f  lier  HH'ond  child, 
aod  Ufanie  wj  helple-sh  that  i^lie  could  not  get  into  or  out  of  Iwd  with- 
oat  aid.  8he  broke  each  thigh  below  the  troi'ltanter  by  stundijing 
a^in«;t  the  iM'ihiost  in  one  cano  nn<l  by  ttirning  in  ImhI  in  the  other. 
Both  iinitoil  with  inark<^l  angidnr  dis]>liic<'mpnt,  and  at  the  aut^^tjiny  the 
bones  of  the  thigh  ami  |>e1vis  were  found  to  be  so  light  that  they  Httated 
ia  water  and  cotdd  be  cnii^he*!  by  nrcssiire  with  the  finger.  The  t'or- 
tical  layer  of  tiie  femur  was  as  tniu  as  an  egg-shell,  the  medullary 
cami  onlaTTgc<l,  traversed  here  and  there  l)y  delicate  plaU*s  of  bone,  and 
filled  with  a  gnimons,  semiHuid  mixture  of  bl(Hid  and  marrow  ((lurlt). 

A  n»an.  sixty  y»-jir>t  old,  bnike  his  fenuir  in  the  middle  lliird  by 
itembling,  withnut  tilling,  lie  dicnl  a  fortnight  later,  and  I  found  an 
eiiannon!i  c^dcuhis  iti  each  kidney. 

Snviard  kiw  in  1([!M>  a  woman,  aUvut  thirty  years  old,  who  had  siif- 
fcitNl  for  fonrnt<mths  willi  si*verc  pains  tlmaighout  the  IhmIv,  inenMistHl 
by  movrments,  ami  witlmnl  fever.  Thn-e  months  later  she  h:i<l  UiMinie 
bedridden.  nn«l  her  Umrs  h:i<l  become  s«>  tVialdc  that  most  of  them  were 
hnikrn,  and  >be  could  tM»I  U'  moVfsl  without  causing  a  new  fnii-ture. 
Slw  livrd  Icn  motillm  in  tliis  ntudition,  and  thr  autopsy  slmwed  fmc- 
tuir*  of  almost  ever>'  Iwine  in  her  IkkIv.  Tin*  structure  i»f  the  Imjiics 
Wtt9  Ml  deliirate  that  thry  eouhl  not  l>e  pre^it^xl  In^tween  the  Hugt^rs  with- 
out '  -  V'jtir  into  small  picc<*s ;  the  marn»w  was*  red,  the  niUH<-le8  pale, 
ill  ind  rarlihiges  inichanged. 

Ill  a  oi.*«*  under  mv  ciin-  the  tibia  appeared  to  have  U^en  weakened 
by  an  iMti'itis  s4-t  up  by  a  blow  and  n  wound  of  the  H»ft  parts.  The 
w^mjimI  hesiled  in  tliree  we<.<kH;  a  fortnight  latrr  the  |Kilient  returned 
witii  a  i->tin|H»iH)d  fracture  of  the  leg  at  the  scar,  caiis<il  by  stepping 
down  a  dijrtance  4»f  two  f(»et.  The  Ixnie  et>uhl  Iv  jilainly  seen  and  wjw 
nrvlinl.     l*rompt  rr<*i»very. 

A  similar  friability  is  also  f<iund  in  some  vnm*»  of  old  unre<hic<H] 
dialiMaition.  ibie,  it  is  sup|>«>>^Hl,  to  lack  nf  use.  The  e<»ndilion  wad 
ahawn  by  dircM-t  examination  in  a  case  of  snlH'orac<»id  disltK'iition  of  *tix 
wnikV  fftanding,  in  which  (lucrin'  tore  off  the  forearm  In  an  attempt 

<  Uorf  In :  UflU.  Av  U  Hue.  ile  Qiir..  IHlH,  vul.  v.  pp.  121  and  131. 
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to  rwhicc.  The  ends  "f  the  honos  wore  nirefifwl  and  Rt>fl,  antl  the  mtiB- 
clcs  »oi\ened  an*i  brown.  The  autopsy  showe<l  no  change  in  the  other 
portionri  of  the  body. 

It  tieciiis  probable,  however,  that  in  niot^t  casen  In  whieh  fracture  has 
occunvd  (Iuriii|j^  un  attempt  to  reduce  a  ili.slooation,  ami  in  which  un- 
usual fnigility  naj*  bt^n  alleged  in  explamitioii,  the  furee  exerted  ujx)n 
the  bone  lias  been  greater  than  the  surgeon  supixiM-d,  iK'Ciiu.ne  of  the 
Icvenige  employe*],  es[)eeially  in  rotation  of  the  limb. 

Disease  of  the  Kerve -centres.  In  1842  Davey  called  attention  to  the 
fai'ilily  with  which  fracture  sometimes  occurred  in  lunatics,  c.*fK»cially 
in  tluwe  who  were  also  piralytic,  uu<l  (lie  observation  has  Ix-en  abun- 
dantlv  confirmed,  Brims  having  cnllocte<l  n»ore  than  sixty  reporte*!  cascH. 
Weir  .Mitelu'll '  \\i\s  the  iirst  to  call  attention  to  the  frecpiency  of  fnic- 
ture  in  tliose  atreuted  with  locomotor  atji.xin,  and  suggesteil  that  the 
cause  might  lie  in  an  im|>airnient  of  the  nutrition,  and  consequently  of 
the  strength,  of  the  bone  dependent  upon  the  disease  of  the  cord. 
Shortly  afterwani  Charc<it^  puljlishe<l  a  remarkal)le  case  of  multiple 
frietnre,H  and  dislixration^  in  an  ataxic  woman,  and  Brnns'*  followcfl 
with  a  pafM^r  ujmiu  the  subject,  base<l  uiwai  thirty  cases  rejMirled  within 
a  few  yeai*s.  He  hnds  that  the  fractures  are  usually  midtiple,  from 
two  to  six  in  numlxT,  and  are  most  common  in  the  lower  limb,  espe- 
cially in  the  femur;  the  fre<|Uency  is  equal  in  the  different  bones  of  the 
upper  extremity — clavicle,  humerns,  and  forearm,  liepiur  takes  place 
in  the  usual  time. 

The  accident  seenis  to  occur  more  frc<[U4'ntly  In  llie  earlier  tlian  in 
the  later  stages  of  tlie  ner\'ous  diseaM?,  and  the  predis|)osing  condition 
is  a  rarefaction  of  the  l>one  marke<l  by  great  absorption  of  the  eom]>act 
tissue,  increase  of  fat,  and  loss  of  inorganic  matter.  A  ver^-  remark- 
able tnstniice  of  the  earliness  of  this  change  is  given  by  Tilbnann  *  in 
the  reixjrt  of  three  (W*es  of  sjiiral  fracture  of  the  shaft  of  the  femur 
caust^l  by  the  elfoit  nm^le  in  drawing  off  a  shoe.  The  patients  slM)vvctI 
nothing  abnormal  at  the  time,  but  when  examined  three  and  half,  five, 
and  eight  years  later,  respectively,  locomotor  ataxia  existeiL 

Bachitis.  Friability  due  to  rachitis  is  found  tmly  in  ehildhtxid,  for 
the  disea^'  is  one  which  involves  the  bones  ordy  <lunng  their  |>eri<>d  of 
growth,  and  consists  essentially  in  (he  prolnngjuion  antl  exaggenition 
of  the  embryonal  or  developmental  condition  of  the  shaft,  in  c*>nse- 
quence  of  which  its  strength  and  the  tirmne88  of  its  union  with  ihe 
epiphyses  are  diminishi><). 

ITnion  after  fnieture  tikes  filaee  rather  more  slowly  than  in  normal 
bone,  and  sometimes  fails  entirely.  The  cidlus  is  usually  large,  but, 
as  it  is  cnmiM>s*^Ml  of  the  same  soft  embryonal  tissue  whose  excess  is  the 
pathol()gii*:d  feature  of  the  disease,  it  is  l:u*king  in  firmness. 

Syphilis,  Mercunalism,  and  Rheumatism.  Syphilis  afTectr.  (he  organ- 
ism in  sf>  mai»y  and  so  variinl  forms,  and  ciuises  Mich  serious  bone 
lejtions  in  its  later  stjiges,  that  it  is  n<»t  strangt*  th:it  lioth  phy.sieians  and 
{Hitients  have  been  incline<l  U\  attribute  to  it  fractures  pPMluoeil  by 
slight  causes   whenever  tlie  jtatirnt   wil-*  or  hail   been   atlectcil   by   iL 

*  Wnir  MltcliHl :  Aiiir>ricaii  Jmirnikl  nt  IW  MiMlicsl  HclenoM,  July,  ISH,  p.  113. 

»  (^hareot :  Arrh.  rtt*  Phv».,  1>CI.  p.  MM\.  

«  Brmi«:  Berlin,  klhi.  Wwltmi-rlirifY.  ?■<»*.».  p.  104, 
'Tlllmiiuu:  ftorliu.  kliu.  Wochi-ntk'lirift.  ItiiJU,  .Vo.  35. 
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Ami  In  like  manner  tlione  who  siiw  in  mercury  the  cause  of  the  bone 
leiiiinH  cif  syphilid  iittriliutcd  the*  frneturfs  Xo  the  u.se  of  that  dni^. 

\Vlu*u  ue  rt'i[i('niiH.'r  what  niultituJfs  of  |H'oph^  liave  contniot'Ccl 
svpliili:*,  huw  numerous  th<r.se  in  whom  it  hws-  ciiu^^eiJ  gnive  le«ion8  of 
tJ>c  Ixwie-s  Viwd  on  the  otjjer  hand  how  {aw  arc  the  ca^M-ss,  exchiUlng  «ep- 
anuioin  of  the  eniphyses  in  the  now-lRtrn,  in  which  it  can  even  Ik?  sud- 
tifi!tt*d  a**  a  prtsIts|H>^ing  cauM*  of  fnicturc,  it  is  r'vi<k'nt  tliat  it  can  have 
but  little  intliiciicf  in  thibtlin^-iioti ;  ami  un  examination  of  tlic  alleged 
naiffl  nhows  ver\'  tVeijUcntly  a  c*H.'xiHlin^  constitutional  weakness  or  a 
<Siei»exia  not  alwavBi  to  bo  ultributi'd  lo  the  siK^citic  diK^aM^  which 
creatcfi  a  clow*  resc^mhlance  between  thei*e  cases  and  tho*»e  in  which  the 
friability  of  the  l>one  is  due  t<i  a  premature  i>r  exaitrjrcnili'd  s<'nih! 
atrophy.  Yet  it  M.vmH  strange  that  the  development  of  a  gumma  in 
the  shaft  of  a  long  bone,  with  the  con80<]Uent  detjtruetiou  of  tibhue, 
dueft  nut  tuore  often  lead  to  fracture. 

Garlt's  fifteen  syphilitic  caACH  include  five  in  which  the  fracture  was 
pn.*oc<f1ed  by  severe  pain,  more  or  less  prtilongixl,  in  the  broken  tM>ne, 
and  tlief«  might  l»e  deemed  deuion^trative  of  the  influence  of  syphilid 
did  we  not  |»o6?iess  other  himilnr  eases  in  which  the  syphilitic  e(»niplica- 
t»4>n  i^AiCti  not  exiM.  Malgaignc/  indecHi,  hiM'aks  of  loi-al  inlhimmation 
of  tl*e  Inme  a»  a  frequent  and  tcMt  miicli  neglected  prcd ispt)si ng  c:»ns4'  of 
fracture,  adding:  **  I  give  this  name.  c<jnjeetnndlv,  to  an  at!Vx*tiun 
wbicfa  Dlanife^t^  it^'lf  by  dull  {tains  attributed  by  the  |Mitient  to  some 
oratosion  or  to  rheumatism,  nircly  suflicient  to  cause  a  general  reaction, 
and  attracting  but  little  attention  until  some  slight  cause  proihices  frac- 
tare  at  the  jwiint  it  occupies.*'  There  is  a  striking  similarity  between 
the  cstft^  he  cites  and  tJurlt's  syphilitic  eases. 

Thopp  wx»ms  to  be  no  r<^s<»n  to  sup|K»se  that  mercury  has  any  din>ci 
action  up^»n  the  bones  rendering  them  more  lialde  to  fracture,  and  the 
IDOM  tKit  can  l>c  churned  is  that  its  excessive,  unskilful  use  will  cause 
•  ddcnonitinn  of  the  hcidlh,  which  may  result  in  an  atrophy  of  the 
boom  similar  to  tlmt   found   in  old  age. 

Caacer  and  Sarcoma.  There  are  two  ways.  ap|Mirently,  in  which  the 
development  of  a  malignant  tumor  may  lead  to  fracture:  either  the 
lumor  may  occupy  the  l»one  itself,  primarily  or  see<jndarily,  and  destroy 
it  In  i»uch  an  extent  that  the  slightest  f4>rc^»  is  sufficient  to  fracture  it, 
«r  the  pn-seneii  t>f  the  lunjor  elsewhere  niav  induce  a  cachexia  which 
rr^ulu  in  atrophy  of  the  bones.  The  following  cases  are  quoted  in 
illii^ration  : 

I»ui»^  was  called  to  f»ee  a  nun,  sixty  years  old,  whose  arm  had  Iwen 
bn*ken  by  the  efforts  of  a  coachman  to  help  her  into  a  ciirriage.  l/nion 
did  not  take  place,  and  six  months  later,  while  scntcd  in  a  cliair,  she 
broke  1  ir  by  letting  her  hand  fall  u|H>n  it.     Ixuis,  seeking  tlje 

moae  •  igility,  then   learned  that  the  patient  had  an  ulcerated 

emaotr  of  the  hreaaL 

A  wo«um/  forty  years  old,  who  had  a  ranccr  of  the  breast  for  some 
time,  with  well-marked  cachexia,  l)n>ke  her  right  femur  in  the  lower 
third  by  rining  from  a  ehiiir.     She  wa»  taken  to  the  hospitiU,  and  tlierc 

>  JlAUnJiriw:  Loc  cU..  p.  2».  *  l(»Iiial9ii(< :  l^nr  rit ,  vul.  1.  p.  14. 

*Oair»Uhicr:  Anat,  Path.,  Lirraiaou  zx,  PI.  1,  Fl^  i. 
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the  other  fennir  was  broken  by  the  interne  aa  he  was  preparing  to 
a])ply  ti  lmn<h!j^L'  to  tlie  iirt^t.  She  died  the  same  nif^lit,  and  at  the 
aiitophV  I'anferoUrt  niasscb  were  tuund  in  the  HiMjngy  tissue  and  in  the 
nuMhillarv  canal  at  the  |xant8  of  fracture  and  elsewhere,  also  in  the 
vertc'bne  and  cranial  l>unert. 

I  have  now  nnilcr  tn*atnu'nt  a  woman  thirty-one  ycmrsjtld  who  hrrtke 
her  lefi.  femur  in  the  upjK.'r  third  hy  stunihllng,  withont  falling.  For 
two  year?*  hhe  has  had  a  i*areiiionia  of  the  left  hreartt,  imuleenitiHl  but 
involving  the  nkin.  Two  tnonlh?*  later  there  was  a  large  uvaah  at  the 
Meat  of  iVaetun?,  and  on  moving  the  limb' erackling  (apparently  the 
brciiking  i>f  small  piiH^s  of  Inine)  wnUl  Ik*  plainly  felt,  ^ow,  a  month 
latoPf  there  seeniH  to  be  fairly  firm  union. 

In  thirty-two  ea»es  eolleeted  by  Gnrlt  in  whieh  the  |K)sition  of  the 
primary  timior  is  note<l,  it  iweupied  the  nmnnnary  gland  twi'nty-}*ix 
times  (once  in  a  man);  and  of  the  entire  tliirty-i*iglit  cases  thirty-five 
were  women.  As  a  rule,  too,  the  affection  was  of  long  standing  ;  in 
many  of  the  cases  the  tunmr  had  returned  after  removal,  an<l  in  nine 
it  had  ulcerated.  The  humerus  and  femur  were  alna^t  exclusively 
aftWited,  but  very  um^fpially — twenty-»?ix  fnictures  of  the  femur  and 
seven  of  the  humerus.  Severe  localized  j>ain  in  the  bune  precx-ded  the 
fnicture  in  a  number  of  i-as^'s. 

Reiuiion  t(Kik  place  in  one-fourth  of  the  eases,  and  in  at  least  three 
of  the.sc  there  was  cancerous  degenenition  of  the  bone  at  the  mtii  of 
fr!ictur*c.  In  most  of  the  reinainiug  twenty-i-ight  csuses  death,  due  to 
tlie  progress  of  the  disejwe,  followetl  S4»  stMin  at'ter  the  frartun*  that  the 
Ntiies  Ita<l  not  (inu*  to  uinle,  even  if  ihey  wen*  c:t)Kd>le  of  iloing  s<». 

Hydatid  and  Other  Cysts.  There  an*  a  tew  instaiuvs  on  reeonl  in 
whieh  the  iniHUHjKH'ted  development  (if  a  hvilatid  (*yst  within  a  Inme 
has  resulte<l  in  it^  fracture  by  slight  violence  at  the  |Kunt  iHvupie«l  by 
the  cyst ;  and  others  in  which  a  similar  ivsult  ha.s  U'en  produci^^l  by 
the  ix^curren<v  of  a  cystic  (h'gi'neration  of  uns|>eeiHe<l  character  within 
the  bone.  These  causes  act  by  direct  abMorplion  of  ihc  cortical  layer 
of  tln'  boMi*.  !ind  their  aetion  is  purely   l«M-;d. 

Osteomyelitis  lavors  fnicture  Ity  [uirtial  <K'struelion  of  the  Iwne,  but 
OA  this  eSV'ct  is  iUH.Hmi|Minietl  by  a  nij>id  and  often  very  bulky  new- 
formation  which  makes  gi>iMl  the  loss,  fractures  arc  but  infref|uently 
observed  except  in  the  course  of  operations  undertaken  for  the  cure  of 
the  diH.'a-*e  which  rtNpiin.'  nnicli  cutting  away  of  the  new  Ixme.  I 
have  seen  several  such  ;  their  im|>ortant*e  is  slight,  for  there  is  usually 
but  little  displacement,  and  re|viir  lakes  plaw  within  the  usual  time. 
1  have  met  with  the  report  of  luie  (iise  in  which  fracture  was  due  to  a 
suppurative  osteomyelitis  mistaken  for  sarcoma  ;  the  error,  of  course, 
w.-w  due  to  the  enlargement  of  the  bone  and  to  the  fact  tliat  the  pus 
had  not  yet  reaclu^d  the  surface. 


Intra- uterine  Fractures  and  Fractures  During  Delivery. 

Fracture  of  a  limb  of  the  child  4luring  its  delivery  thnMigh  the  natural 
pasflAges  of  the  mother  is  not  vcr\*  intmpient  and  is  usually  the  re*»ult 
of  manual  or  instrumeutal  interfcreucc.     Such  fractures  belong  to  the 
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of  fractures  by  external  violence,  and  present  no  features  of 
itperial  intereM ;  but  there  are  others  in  which  the  fraiture  is  eausetl 
by  ibc  expnUive  efforts  of  the  mother  ah:>ne.  An  arm  or  a  leg  is 
engnged  between  the  body  of  the  chiUl  and  the  ri|^id  partly  of  tlic 
n»other^  and  tiie  humerus  or  the  femur  is  ttroken,  Konietimcs  with  an 
au*iiblo  snap,  as  the  child  in  furce<l  thi*i)U}rh  the  passage. 

Fractures  within  the  uterus  have  bwu  aiusetl  in  a  few  eases  by  a 
bullet  or  sliarp  instrument  that  lias  at  die  some  (imo  |H.'rforatcd  tiie 
abdcmiinal  wall  of  the  mother. 

Tlie  iKiHhibility  ctf  the  owrurrence  of  fracture  within  the  uterus  as 
the  result  ot*  ext^^Mial  violence  without  iK-rti^nitiun  uf  the  abdomen  of 
the  mother,  or,  in  home  ciises,  of  unknown  causes,  has  been  proved  by 
thv  birth  of  eliildreu  presenting  fmetures  of  ditlerent  bones  in  variouB 
itvcA  of  re|Hiir.  It  it>  not  always  easy  to  say,  when  u  eliild  is  born 
with  a  fraetun%  whether  it  was  uiui-ed  during  delivery  or  at  an  earlier 
perio<l,  or  whether  it  was  due  U>  external  violence  or  to  the  iHtntnu-tions 
of  the  uterus.  Ami,  further,  it  is  not  always  possible  tn  k\\  wlu'ther 
mo  apparent  fraetun?  is  actually  one  or  only  a  niaHornuition,  a  defect 
of  oouiicution  or  <if  development,  or  a  se|)anition  of  the  epiphysis  due 
loOT^ihilin.  Gurlt  eollei'teil  eijj^ht  caHcs  in  which  the  causal  n>latiou 
between  an  injure*  receive*!  by  the  mother  during  pregnancy  and  the 
fiaclun?  obwrvetl  in  the  child  se<*mc<l  to  him  to  be  clearly  denuni- 
straled,  and  tweuty-(ive  others  in  which  nicire  or  less  doubt  existe<l  as 
to  the  ouise  iif  the  fnicture  or  the  ehanicter  of  the  lesion.  The  injury 
in  the  lir-t  eijrht  cjisi*s  was  either  a  fiill  from  a  height  or  a  violent  blow 
D|uo  Uic  ab^lomen  ;  and  the  bones  broken  were  those  of  the  thigh,  leg, 
■nn,  and  foretirm,  and  the  clavicle. 

Tl»e  other  gn>up  includes  some  in  which  an  undotd>te<l  fracture 
extfEted,  but  witJi  n*i  history  of  external  violciu-c,  and  wime  in  which 
tbc  cuexistenci*  of  malformations  threw  H)me  doubt  u|mmi  the  character 
*if  tbr  supp»tt*i«d  fi-acture,  and  nthers  in  which  (he  fniclurcs  were  so 
ottmrriHm  :iTid  SO  svuimelncal  thatthev  must  have  <lep«'n4h*fl  \\\i*m  nime 
jr-  -'    -ypnilis  or  rachitis,  acting  ]>ossibly  upon  the  e]HphyseaI 
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EARLY  SYMPTOMS  AND  DIAGNOBIS. 

Thk  symptoniM  producod  by  a  fracture  are  divided  into  two  j^mup : 
the  ohjtH'thr  or  piniUtvt\  tluif^e  which  can  be  tlirt^etly  obt*erved  by  the 
surgei>[i,  and  the/<«/yVc/avor  nittonaif  th(»*e  fbr  hi.s  knowletlge  of  which 


he  hu8  tu  deiR'iid 
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e|R*iHi   luoix'  or  leHs  oompieieiy   upon  me  stiitei 
The  former  include  dcfonnlty  of  tlie  limb  or  jwrt,  abnormal 
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patient. 

viobiiUy  at  the  |H>iut  of  fracture,  and   crrpitua.     Tlie  w^eond    ^nuip 

includes  ItMUt  of  Jimciiouj  jmin^  and   hiiAory  of  the  case  and  of  the 

|Mitieat. 


Objective  Signs. 

Defonnity.  This  term  i.s  hcreeniploy(^l  iu  it>ii  widest  sense,  to  include 
chanj^cs  iu  the  relations  of  the  fra^nienti*  of  the  bones  to  c^ch  other 
and  the  motlifieatiotis  in  the  apix^dmnce  of  the  limb  or  part  of  the  body 
pro<hiccd  by  tho^e  changes,  by  the  effusion  of  blood,  and  by  the  later 
inHanimntf^ry  pro<'css(vs. 

Tiie  changf'.s  in  the  relations  ))f  the  fragments  to  each  other  have 
!>een  depcribe<l  in  detail  under  DbfitfacrmctU^t.  Many  of  them  are  so 
marked  that  they  are  recognizable  by  simple  inspection  of  the  part,, 
while  others  are  broujrht  to  light  only  by  careful  palpation  and  by  nieas- 
iiremcntH  coujpared  with  llio^' of  the  ojipdsite  limb.  Thes<'  measure- 
men  tn  arc  Used  iu  pnicture  only  to  rtH;i>giii/,e  displacements  by  which  a 
limb  is  shortened  or  the  diameters  of  an  articular  extremity  modified. 
In  a  few  phu*o8  practically  nonnal  relati<m8  exiiit  which  may  take  the 
place  of  c«ini|)jvrison  with  the  opfK>Mile  limb  :  p*uch  are  those  of  llie  ^'^nmt 
tn>elmnter  of  the  femur  t<»  a  line  drawn  from  the  tuljerosity  of  the 
ischium  to  the  anti*rior  su|M'rior  spine  of  the  ilium,  anil  those  of  the 
styloid  process  (tf  the  radius  to  that  of  the  ulna,  b<»th  of  which  may 
be  use*!  with  confidcuct?  in  cjises  of  fracture  of  the  neck  of  the  femur 
or  of  the  lower  extremitj*  of  the  ra<lius  re?*|>ectively. 

The  chief  difficulty  in  employing  mensuration  is  that  of  finding 
well-<h*fined  |Miint>4  upon  the  skeleton  between  which  the  measurements 
can  be  made.  Those  employiti  in  fra<^tuiv-s  are  bony  pniminences  or 
edges  sufficiently  near  the  surface  to  l^e  clearly  felt,  but  as  they  are  all 
more  or  less  rounded,  absolute  accuracy  in  measuring  the  distance  18 
im[M>»sible, 

Another  laiuse  of  uncertainty  or  of  error  lies  in  the  normal  ajtym- 
mdry^  tlie  diffen-nce  not  <Iuc  to  tnumintism  or  disease,  whicli  has  been 
found  occasionally  to  exist,  and  which  sometimes  ia  very  notable,  as 
much  as  an  inch  and  a  half  in  the  lower  limbs. 
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Other  suurcGs  of  difficulty  and  error  are  found  in  the  swelling  of  the 
•oA  iieirtN  wliicii  may  pa»vcnt  the  ta|)0  from  bciiijr  drnwii  htniiplit,  and 
in  tilt*  viiryiii)^  ungles  iK'tween  tlio  axis  of  the  limb  nnd  the  line  of 
ncasurcmeiit.  The  tirst  is  not  likely  to  !m'  great  or  to  \w  overlookefl ; 
liol  the  latter  Is  a  frequent  souree  of  error.  It  i.s  rare  that  the  two 
fixr«l  p4tint6  between  whieh  the  nieuHurement  i.s  made  arc  both  u|Km 
thr  limb  or  the  Ume  whoi*e  lengrth  Hr-  in  question  ;  one  of  them  is  usually 
utM>n  the  inmk,  and  lies  at  a  eeii^iin  di:^tanee  fri>ni  the  eent re  of  motion 
ot  ihv  limb.  Conse<|Uontly,  anv  change  in  the  ixwilion  of  the  limb 
dmnf^.s  the  distanee  bt»twet»n  the  two  p>inLs  that  have  been  elmsen. 
For  rxample,  in  measuring  the  length  of  the  lower  limb  the  ]»oint3 
takfu  are  the  anterior  !«u|>erior  nnino  of  the  ilium  and  the  tip  of  the 
malle«duA;  the  former  lieg  w?venu  inches  awav  from  the  centre  of  the 
faip*ji>int,  ami  when  tiie  limb  is  in  abduction  lhi>  dihtanre  Ix-twc^^n  the 
ehoiion  |M)int>4  i.s  let^s  than  when  the  limb  in  |KiralleI  to  the  lung  axis  of 
the  bodv.  If  a  comparison  in  to  1>e  niaile  l>etwei'n  the  two  limbs,  it  Ik 
Hventia)  that  their  poeition  with  reference  to  the  ])elvis  should  be  the 
mnc,  and,  therefore,  care  must  bo  taken  that  the  ankles  are  equidiatant 
fVuni  a  line  dmwn  between  them  at  nglit  nngh>8  to  and  at  the  centre  of 
aaotlier  con^(^'ting  the  two  anterior  iliac  opines. 

SL^ilar  diHii'ulties  and  unctTtaintieH  exiht  in  traii.sverpc  and  |>enph- 
ecftl  frf^msiin'mrnt*.  The  swelling  oi"  the  soft  part^  not  only  incri'aises 
the  bidk  of  the  limb,  but  it  also  obscijres  the  bony  pnmiinenceH  and 
pkoc9  ihcm  at  a  greater  <listanee  below  the  surface,  so  that  an  accurate 
lacHsuremcn^  of  the  distance  Wtween  points  on  the  o]q>osite  sides  of  a 
booe  i^  lily  imjM»s.sible.     For  thif*  ami  for  rolatorA- and  angular 

^iifilB'  -  liie  tniirK-*!  eyCj  aideil   by  ejireful  and  mimile  ctmsideni- 

iUm  anti  (kidtKition  of  the  anatomical  landmarks  and  conifiarison  with 
the  oppiwfcitc  limb,  i.s  the  Ix-Jiil  guide. 

The  apjKtininw  of  the  lindi  will  be  still  further  mmlitie*!  by  *iwell- 
ini^  dur  t<i  e\tr!ivns:ilitl  b!(KKl  and  inflammatory  exudate,  and  s<ime- 
ttm*-*   !'►  the  shorti-ulng  of  the  limb,  which  increaK's  it*  transverse 


i.isis  is  a  pvmptom  that  is  rarely  absent,  although  its  ap|>ear- 
Bfwv  may  Ih'  dclayrd  f<»r  sevend  (lays.  It  is  most  marked  ami  most 
rJItm**ivc  in  rhf  ohi.  The  bliMnl  whieh  i-seaiies  fn»ni  the  broketi  bone 
BQil  thr  aJjtiininir  parts  makes  it.s  way  along  the  nuiscular  phincs,  and 
finkt  «p|>ean«  under  the  surface  at  some  distance  ftv>m  the  fracture.  Its 
■ppCArmoce  at  M^rain  [mints  rrrates  a  stntng  presumption  of  fnutnre 
— <.^-,  beoeBth  ihc  malleoli  in  I'ott's  fnieture — and  the  same  interfer- 
mrv  u  nra^urably  jusliHeil  whenever  an  eceliyui(>si.s  up{N':irs  n}>on  n 
limb  tluit  has  not  lieen  directly  contu>ied. 

Lat.      '  '  ^  -.  the  M^rum  of  whi<'h  is  often  dark,  fiw|nently  ap|>ear 
opon  ;i  day  or  two  after   its  fricture ;  !es*i  frequently  upon 

tni    '  -.      Jlie  ciui-v  of  iheir  prodnr-tion  is  not  known. 

'ires  ciuDmuiiiciiting  with  Joints  a  charact<'ristic  defornuty  is 
OMBcd  by  the  filling  fif  the  cavity  ot  the  joint  with  bloo<i  or  an  inflam- 
naUttry  effusion,  the  i!>ituation  of  whieh  is  t^hovrn  by  its  limitation 
irilhin  th<*  boimdaries  of  the  articular  capsule. 

Mobility.     Mobility  appe^iring  after  injury  at  a  point  In  a 


1>0DC  where  it  Hid  not  prcviouiJy  exi;^,  and  j>erTOitrinj;  tlie  lione  to   

bent  at  un  angle,  or  a  p>rtHm  nf  it  to  l)e  niuve<i  while  the  other  pot^ 
tJon  remains  at  rest,  i.s  jiathf^ioiuunic  of  fractiiTV,  but  it  is  not  always 
pretiieut  or  nx^pnizahle,  for  tJie  fracture  may  Ik*  in(M»nipk*te  or  t«N»  near 
a  joint,  or  one  of  the  fragments  may  be  u>o  small  i»r  Um»  il<*e|ily  placed 
Ut  l>e  g-raifix**!.  In  fraeture  c»f  the  ribs,  sternum,  nr  Himla  the  rla-tirity 
of  the  hone  niav  ilcccive  if  not  taken  into  coosidcratiun,  or  mine  a 
doubt  if  it  it«. 

Tlie  manipniations  employetl  for  the  detection  of  almornml  mobility 
\'ar)*  with  the  seat  of  fnieture  ami  the  kind  of  mol>ility  whirh  x^^  8<»u^ht 
to  Ix*  pHnlnri'd.  In  fnwrtun:  of  the  ^haft  of  a  K»ng  liune  thr  sormim 
serk.^  first  to  pmduee  an  an>;ular  diMilaei'inent  by  ]>a*vsin^  bir*  hand 
under  the  limb  at  the  HUppiiM*d  neat  of  fraeturt*  and  ^*nily  rai>in^  it, 
i>r  bv  ^ra.'^pinjj  the  two  ejctremitien  of  the  Ixme  finnly  and  moving  the 
lower  one  slightly  from  Hide  to  ttide  while  the  up|»er  one  \h  heUI  sta- 
tionary, (^r  he  may  granp  the  limb  with  both  hamls  clo^e  to  the 
fraetiire,  and  priMhiee  transverse  displaeetnent  by  moving  the  fragments 
ImhIjIv  in  op|H»>ite  din-ction.s.  In  i met u re  of  the  t^haft  of  the  tibiila, 
nidiiix,  or  ubia  lateral  mobility  may  be  deteetc<l  by  graspinj^  the  limb 
with  iMjth  Imndw  above  and  below  the  fracture,  and  llien  making  prcstv- 
ure  alU'rnatfly  n^in«it  the  l>one. 

In  fracture  of  the  upf)er  portion  of  the  sliaft  of  the  femur  or  of  tlie 
neek  of  the  humerus  or  of  thu,up|K>r  end  of  the  tibia,  where  a  hkteral 
or  angular  toobility  e^innoi  be  eiL-iily  reeo^j^uiz^Hl,  nvourse  may  Ik«  had 
to  -(light  rotatory  movenvnt^i  of  the  lower  {Mtnions  of  the  limb,  while 
the  upper  ptrtion  is  so  held  tliat  its  bony  prominenecisc'an  be  distinctly    ^J 
felt  by   the   fingers.     Abnonnal  mobility  is   then   reei>gnize<i  by  the    ^M 
failurt'  of  the  manipulation  to  transmit  the  natatory  niovcmenlH  to  the    " 
upj>er    fragment.     It  is  essential  that  the  eommunicatiMl    movements 
(iliould  l>e  slight,  for  othcrwis<i  the  attachments  of  the  soft  ]>nrt.s  or  the 
interlocking  of  the  fr.igmenla  may  prevent  the  success  of  the  mana?uvre, 
which,  moreover,  for  obvious  reasons,  must  fail  in  jxirtial  or  irapaeted 
fractures. 

In  fracture  of  either  eon<lyle  of  the  femur  or  humenis  or  in  fT;\c- 
lure  of  an  apophysis,  the  sui^fcon  must  try  to  grasp  the  fnigment 
firmly  ami  move  it  in  the  direction  of  the  jilanc  of  fRiftiire. 

It  is  sometime-s  |><iHHiblc  t*)  give  a  fnigment  a  tip[iing  or  see-saw 
motion;  thus,  by  [>rei>Hing  the  tip  of  the  external  malleolus  inwanl. 
when  the  fibula  has  been  broken  just  above  (he  ankle,  the  np|>er  end 
«)f  the  lower  fragment  may  stHnetlmes  be  fell  to  mov**  outwanl.  In 
this  manipulation  the  sliding  of  the  skin  is  liable  to  1h'  mistaken  for 
movement  of  the  Ikjuc,  an<l  should  he  gnarthnl  ag:unst  by  pressing  the 
fingers  toward  each  other  w)  a^  to  relax  the  skin  between  them. 

Crepitus.  This  14  the  Houml  producetl.  or  the  sensation  oomniuni- 
eated  t4)  the  hand  of  the  surgeon,  by  the  friction  of  the  fnigments  of  a 
broken  lH)ne  ag;iinfit  each  (»thcr.  It  is  as  pathognomonic  of  fracture 
is  abnormal  mobility,  and  these  two  signs  usually  coexist.  The 
msation  is  not  the  sjimc  in  all  cases;  it  may  he  the  sharp  eli<'k  of  two 
banl  point''  (»r  eilges,  or  a  ibill.  mnffleil  contact,  or  the  crackling  and 
grating  of  multiple  fruguients  and  broad  surfaces.     Some  of  its  form^ 
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are  prai'tioilly  idontirail  with  thn  friction  soiindn  obtained  by  the  move- 
ment of  juinto  whoHt*  surfaces  uiv  altered  by  diH.'fise,  aiul  although  it 
ifl  Ofilial  Ui  speak  of  a  reei^piiwibledifl'ercnee  in  thequality  of  these  Bon- 
Mition?,  the  one  lH.*inj;  enlled  han!  or  n>i///A,  the  otiier  tmjt  or  Jtmoothf 
fhv  *Vta^i*^\'*  in  e;ist;*  of  donbt  must  dejiend  ujx:»n  circuniHtanccs  other 
than  thi8  ditfen^nce. 

C*rvpitus  U  |R'reeived  through  the  hand  rather  than  tlic  ear,  although 
SfimetJtiie:^  it  ist  audible  to  bysttanders  not  in  eontact  with  the  jKitient. 
It  ii^  141  liv  M'liifht  Ity  the  acinie  nieth'Ml><  ils  abuonnal  mobility,  and  also 
in  the  ribs  antl  fiat  bones  l)y  placing  the  palm  of  the  hand  over  the 
etip|ni!4iil  st'rtt  nf  fniotiire  an<I  prc^wsin^  gi-ntly  in  various  directions. 
Dint^  ttu^!idtation  i^  sometimefi  employed,  e.Hjxxiially  in  fracture  of 
thr  ribtf  or  steniuni. 

Crvpilus  eannot  always  \tc  produjvd  when  tliere  is*  a  fracture,  for 
Hj*  ppHhictton  is  I'onditioncil  n|H»n  the  contact  and,  in  a  nic^stire,  the 
chvarter,  of  the  briiken  suriiices.  If  the  fni^ients  are  nmipletely 
«r|Hirat/Mi,  if  a  piecM.'  uf  mu?ii'le  or  fuH.'ia  is  iiiter|H).s4*d  between  them,  or 
if  ihey  have  iM-eowe  iHiven^-^l  with  jrramdation.H,  their  movements  may 
not  cmUM?  cnpitus,  and  it  is  u  commoi»  fxperieuce  that  the  manipula- 
tion which  pp«j4lcicert  it   at  one   intunent  fails  to  prtMhirc  it  at  the  next. 

Auscniltatory  penuission,  the  stethoseojx*  bein^  moved  from  one  fiitg- 
mnit  to  the  other  whih*  peri'Us**ion  is  made  upon  tlie  first,  will  some- 
tiioeA  give  a  marked  cliange  in  the  sound  as  the  line  of  fracture  ie 
cnK««-d  ;  but  it  i»  rarely  hignilicant,  except  in  ctuses  in  which  the  diag- 
nosis can  be  mnile  by  other  me^inR. 

(Venditions  giving  rirto  to  sensations  that  may  he  mistaken  for  crep- 
iliKt  are:  Hoiighnesfi  of  neighlM)ring  joints,  intlaiumation  of  the  sila'atliH 
of  tendonh  or  of  burs^e,  an»l  the  cnukliug  of  coajrulate*!  bloinh 

By  the  use  of  the  j'-ray.s,  ai<leil  by  the  fiuorosco|>e  or  photography, 
many  fractures  can  l>c  recognised  in  detail.  Thus  far,  in  my  exju'ri- 
«jcp,  the  rays  have  rarely  given  practically  im|>ortant  information  in 
ff»rtufe*(  which  could  not  W  i>btaiuod  without  their  aid,  hut  they  i»ftcn 
diinlnHie  interebtiug  detaiU  and  sometimes  are  of  great  value. 


Subjective  or  Rational  Symptoms. 

Low  of  ftmction  of  the  limb  or  part  involved  is  a  common  rcMult  uf 
fnclttn-,  and  is  diw  eitlier  to  mechniiieal  causes,  such  as  the  breaking 
of  lhf»  lever  through  wliieh  the  muscles  act,  or  to  the  inhibitory  effect 
cf  pain  or  the  frar  of  pain.  As  pain  dur  to  (»ther  caus*s  may  have 
ihtffmmo  effi'ct,  and  su<  trie  his*  after  some  fnu'tures,  even  of  the  main 
hone  af  a  limb,  may  be  at  first  slight,  the  prestence  or  the  absentee  of 
the  HTmptimj  h  onlv  suggrstivc,  not  indicative,  of  the  presen<*e  or 
whamce  nf  fracture.  In  nutfrt  ca*H»s  of  fracture  of  a  long  l)one  the  limb 
i"  ^flplos?^,  but  from   timr  to  tim*'  we  me<'t   with   jwitients 

V  .    ii  with  .«ome  free*lom  or  who  can  walk  with  a  broken 

mkle,  leg,  or  even  thigh. 

Fala,  spontaneoDA  or  on  presMure  up*m,  «>r  movement  of,  the  broken 
t,  is  a  oooatant  accom|Mininient  of  fracture.    Si>ontani*ous  pain 
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when  tho  part  is  at  rest  is  iiHiially  slight,  not  distinctly  limited  to  the 
seat  of  injury,  and  not  significaiit ;  but  lrK*alizcd  jMiin  nn  pressure,  on 
movement  of  the  lK>ne,  and  on  pressing  the  fragments  tofjetlier  is  a 
vahmhle  8ymptom,  and  in  some  cases  the  most  positive  one  that  eau  lie 
obtained,  and  sufficient  in  itself  for  a  diagnosis.  It  is  to  be  fiought  for 
by  pre:*sure  witli  the  tip  of  the  finger  along  the  line  of  the  bone,  by 
pre.s>*ing  one  end  of  the  bone  toward  the  other,  or,  moix'  rarely,  by 
gentle  lateral  or  rotatory  movements  eommnnicatod  U)  tlie  lower  por- 
tion of  the  limb  while  the  upper  is  fixe<l,  or  by  making  the  patient 
contmct  a  mtiscle  attaohe<J  to  the  bone  while  its  movement  is  op|K)eed, 
as  in  fracture  of  the  calcaneum  or  oIeemni>n.  It  is  of  great  diagnostic 
importiinee  in  absence  of  the  jwsitive  signs,  and  is  therefore  s|H»oially 
valuable  in  many  fractures  near  the  end  of  a  Ivonc  and  in  tliose  of  the 
metucaqials  and  metatarsals  and  ribs^  and  its  absence  is  often  a  positive 
means  of  excluding  fracture. 

The  absence  of  pain  on  handling  an  imp>rtant  fracture,  sucii  as  one 
of  the  leg  or  thigh,  deserves  attention  ns  possibly  indicative  of  ceutral 
nervous  disease  or  of  commencing  delirium  tremens. 

The  history,  with  reference  to  diagnosis,  includes  earlier  injuries  which 
may  have  modified  the  form  of  the  limb,  the  nature  of  the  accident, 
ami  the  manner  in  which  the  force  was  applied,  ttie  interference  with 
function,  and  occasionally  the  snap  hciird  at  the  time  and  the  distortion 
of  the  limb  observed.  A  knowledge  of  the  manner  in  which  the  vio- 
lence was  applied  is  S4)metimes  of  value  in  determining  obscure  jioints, 
and,  in  the  absence  of  positive  information,  indications  may  be  g:ithered 
from  the  position  of  contusions  or  of  stains  made  by  contact  with  (he 
ground.  The  account  given  by  the  patient  must  always  be  received 
with  distrust,  b«M?aiuse  of  his  preoccupation  by  other  circtmistamjcs  at 
the  moment  of  the  accident  and  of  the  tendency  to  substitute  inference 
for  observation. 

Such  arc  the  facts  upon  which  the  diagnosis  is  made.  They  are  not 
all  present  in  every  rase,  and  it  is  never  necessary  to  seek  for  thera 
all ;  deformity,  abnormal  mobility,  and  crepitus  are  alone  absolut<dy 
pathognomonic,  l^ut  in  not  a  few  fractures  none  of  these  can  l>e  recog- 
nized by  manipulations  that  are  not  unduly  severe,  and  the  diagnosis 
must  be  made  ui><)n  the  history*  and  localized  |Kiin.  It  Is  important 
that  this  shoidd  be  borne  in  mind,  for  many  a  fracture  has  been  over- 
]ooke<1  because  crepitus  could  not  Ik*  g^>t  The  character  of  the  injury 
is  H>nietimes  so  apparent  that  it  can  be  recognized  at  a  glance ;  in 
others  so  obsctire  that  even  the  most  cnrcful  ami  ex]M»rienoo*l  observer 
may  remain  in  doubt.  In  most  oases  the  examination  shrnd<I  be  made 
8)'8tcmati(.^lly  and  thoroughly,  F>eginning  with  the  history  and  follow- 
ing with  an  investigati<m  of  th*»  interference  with  function,  the  |)ain, 
the  deformity,  and  the  abnormal   mobility  and   crepitus  in  that  order. 

The  clothing  should  be  removc<l  from  the  injure<l  part,  and  in  doubt- 
fid  cases  als<»  fnnn  the  opposite  limb.  After  having  note«l  such  changes 
in  appearance  ils  are  easily  recognizable,  tlie  surjreon  makes  gentle  press- 
ure with  his  fingi*rs  along  the  lind]  in  search  of  tlie  |K)int  of  maxmium 
tenderness  and  of  irregularity  of  outline  if  the  lM>ne  is  suU-utaneous, 
and  when  that  has  been  found  he  seeks  evidence  of  abnonual  mobility 
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litlnt  point  by  one  of  the  manipulations  above  mentioned.  If  the 
search  is-  suocciv^ful  the  (liajrnnt^i.s  is  nia<1e.  If  not,  or  if  the  injury  is 
at  a  point  where  abnormal  ni(4>ility  \h  not  reoogni/ublo,  the  tiurgeon 
seek«  for  such  deformity  as  is  likely  to  exist  after  such  a  fracture  as  is 
iw^portiii.  fir^t  iiKjuiring  whether  the  region  lias  In^cn  previou^lv 
injurrxl,  in  onler  tliat  he  may  not  mistake  an  old  deformity  for  u  fifsli 
oni%  and  the  pain  of  a  .sprain  for  that  of  a  fracture. 

If  neither  abnormal  njobility  nor  deformity  can  be  recognized  he 
itf-it^  for  local  [Klin  by  pressure  in  ihc  long  axis  of  the  Iwne  or  by  the 
action  of  attached  muscles,  and  accepts  pain  thus  aroused  as  imlicutive 
of  the  presK?nce  of  a  variety  of  fracture  which  may  not  give  the  signs 
that  are  lacking. 

If  doubt  still  remains  as  to  the  existence  of  a  fracture,  and  if  the 
a«areh  for  sign^  h  hampered  by  the  pain  that  the  necesjiar)'  nmnipula- 
tMos  cauHe,  or  if,  a  fnictim*  having  been  prove<l,  it  is  necesKury  to 
determine  it>*  details,  he  employs  an  amesthetio  after  having  made  his 
preparations  to  utilize  the  anie.sthec?ia  for  the  reduction  of  displacements 
ami  the  appliauion  of  a  dressing. 

The  compound  charnctrr  of  a  fracture  is  easily  determine*!.  In 
fractures  by  indirect  violence  the  wound  in  the  j^kin,  close  to  the  seal 
of  fracture,  is  usually  srmdl  and  bleeds  much  more  freelv  than  a  simple 
n-ound  of  the  skin  would;  in  fractures  bv  direct  viofencc  the  tegu- 
mcntary  wound  U  tisually  large  and  raggetl,  and  the  broken  ends  of 
thf  l>oni's  can  }»e  seen  or  felt  through  it  It  is  not  ne<"ess:»ry  positively 
1*1 4ji'termine  tlie  existence  of  »liret't  eonmiuni<'ation  Ix'twwn  the  frac- 
Ultr  and  the  external  wound;  the  coexistence  of  the  two  is  sufficient 
to  makf  imperative  the  employment  of  every  precaution  against  infec- 
tion ihal  would  Iw  calle<i  for  if  such  communication  were  known  to 
exLHt.  If  the  wound  is  rxploreil  at  all,  it  should  b<»  done  only  ns  a 
part  of  the  treatment,  and  with  strict  asepsis^  nut  merely  as  a  diagnos- 
tic measure. 

ttMaatteii  Rajs. — In  obscure  cases,  in  fractures  of  the  small  lx>ncs, 
and  In  flHrmiine  <letails  in  those  in  the  neighborhmxl  of  or  dtn*<'tly 
involving  joints,  the  r-rays  may  be  of  use  ami  sometimes  of  great  value, 
Entjn*  of  inleri)ri'lation  are,  however,  frequent.  It  must  l>e  borne  in 
II  '  'V  t  the  skiagram  is  the  repnKluclion  (miy  of-a  shadow,  and  that 
t  rit  nwMlflint''  of  the  surface  of  ilie  I><»ne  shown  in  ii  is  the 

r^-MiIt  **i  ditU-n-nt'cs  nf  o|Ki<'ity  and  is  often  mislca<ling.  Tlie  elemeiit.^ 
«f  thr  shadow  an*  distorted  l>y  iliiKTences  in  the  relative  distiinc*^  of 
thr  varifHiii  |>»rts  fnmi  tht*  plale  and  in  the  angle  of  the  ravH.  There 
arr  many  ihnifnii«  of  ern»r  in  a  skiagram,  many  jioeKibilitics  of  mi*- 
inUTprt'tatiixi,  which  muM  be  Cfintn>llrtl  liy  experienc<»  in  the  uKP.of  the 
r..  '   '       '   -'   <1  examination  of  tlu*  |iiirt.     I   have  rt»cently  st*en  a 

t-.,  iiMsticatrd  as  fracture  of  the  upjwr  third  <»f  the  femur, 

but  ti  uii  ipf  which  was  thought  by  all  to  show  a  fracture  at  the 

ba«t<  •  :  i:  rk.     The  autopsy  prov(Ml  the  c<»rrectness  of  the  clinical 

opinion.  The  Akiagrnphie  error  was  due  tf»  tilting  of  the  uppT  frag- 
mcut.  An  additional  difficulty  tn  rausinl  in  rhildrt»n  by  the  permeability 
ofcartilogr  (o  the  ni>>.  in  o<inwipicnri'of  whifh  largr  ga[»s  corresjxmd- 
ig  lo  the  isirlilaginous  epiphysis  apfntir  at  the  Jointa. 


CHAPTER  V. 

rHE  REPAIR  OF  FRACTURES  AXI>  THE  CLCHCAL  001 
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growth  and 
muldpli* 

which  fiU 


ftmtd  of  a  mh^umnf  doo^  regmhfin^  «r 
liiwic  IW  ptWKJ*  of  refAxr  after  fndart  h 
aa  that  afier  flChcr  Ibna*  of  iajnnr,  aod  ha 
like  thoae  of  rvfaur  of  other  tiiwas  are  those  of 
examgenUd  nDtntkm.  It  begiM  with  the 
tttioo  of  the  criU  of  the  perMMtcni 
laciUMe;  this  maltipticiatKMi  pradnees  a  maaa  of 
the  gap  befWM  the  fragments  and  are  timn^imwd  into  bone,  aome- 
timca  directir,  stMnetiiaes  aA«r  having^  {assed  thitN^  a  cartilagiiinus 
ata|^  Una  Baas  of  new  booe«  at  first  spoo^  in  it$  sUwiture — that 
tfly  oofDpoaed  of  irregular  lameiliP  or  platiw  circtua^oribtog  rehitively 
large  lamnx  fillf-d  with  liUnKlveaick  aiid  mednllaiy  elements — becom^ 
firmer  and  mnrr*  n»in|ncl  in  mme  pnrtioiid  hy  incnaisie  in  thirkoeaa  of 
the  hunelLr  and  eoofleqoeot  redocttoa  iu  siae  t>r  the  laruD» — the  pro- 
oeai  known  as  ''ooodeftsiug  osteitis*'  and  <)l«er\««l  ruastantlv  in  the 
fiatna  as  well  as  in  many  pathok^ml  ('onditi«ML<4— and  Ixwotnes  thinner 
and  weaker  in  othor  portion-ii  until  it  finally  di-op[»e:ir«  l>y  tlie  con- 
verse pnKV**3,  diminution  of  the  lunu^tls*  thn^i^h  ibeir  alt^>rption  hv 
the  rawliiILin'  elements  of  the  lacunu?,  '*  rarefying  op4eitis,"  .'mother 
0tnge  of  ppxltictivo  or  xiraple  osteitis  and  tlm  fo4i»d  in  the  normal 
development  of  l»one  and  in  patholc^cal  ronditions.  Tht*  variations 
depend  iijjon  differences  in  the  d<*^rfe  of  the  injury  *»r  in  the  position 
of  tfie  fttijjmontP,  which  require  disproportionate  am*tiint-s  of  work  to 
\h*  dtnn*  hy  the  dilfcrent  jMirt^.  The  dotaiLs  i>f  tlie  pnn't-ss  will  iipiM^nr 
ii[K)n  ftxamination  nf  the  manner  in  which  it  is  earned  on  after  simple 
fratrturo  of  the  ^hafl  of  a  hm^  Ume,  an  example  which  has  tlie  advan- 
la^  of  illuf^tratin^  the  Iwhavior  of  all  the  uifferent  elenienis  and  of 
bein>t  *x^»th  more  complete  and  more  open  to  ex]ionmental  H;tudy  tlian 
fractiireM  of  short  l)one«  or  of  the  sjxtnpA*  ('xtremitios  of  lon^  one?;. 

When  a  fracture  take-*  plai-e  the  eylindricsil  nhell  is  bn>ken  alouf;  an 
irreijular  line  and  pmlmhly  always  with  the  pn-nluctiou  of  Kplintern  of 
jfTeatrr  or  IcfW  hiw.  The  jHTifistciun  i^  UHimlly  torn,  hut  the  extent  i>f 
Its  nipturc  hai  pnjlwihly  Iw^cn  largely  oven»stimnted  even  when  there 
is  much  di*pla<'<'mcnt  of  tint  fnifrnjcnts,  OlHcr'  was  the  first  to  call 
espetwal  attention  to  tin-  pn-servution  nf  ht^  continuity  at  Home  [wrt  of 
ihi*  [wnphrTV  of  ihi'  Imiiic  and  li»  tin*  fact  that  when  a  Iat*'nil  tir  lonpi- 
tndinal  diMplue4'm«'nt  han  (Hi-urre*!   tlic  nienihnuie   in  8triji|xxl  jKirtly 
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off  iini?  fni^mciit,  but  without  having  its  continuity  hrokoii,  uml  ihits 
fftrmrt  a  ban^i  uniting  tlio  two  fruguu'iitts.  To  this  hiuul  he  pivr  the 
nani»*  ut*  *'  |HTiostr;il  hri<l^<'."  Other  |»ortionN  also,  wliirh  do  not 
pn^^irve  thfir  fontinuily  with  tla*  rest,  art*  iloubtkx^t  strippeil  oil' the 
Iraginrnls,  aa  fan  bo  wimi  in  conijjound  fractures,  antl  as  they  arc 
fitructurally  continuous  wiih  the  overlying  w»ft  parts  tliey  pmlmblv 
come  quite  accurately  into  place  when  the  <h'sphieement  ip  e<^r^eetetl, 
and  tlius  form  a  fairly  complete  tubular  t-lieutli  eoniieetiug  tlie  ends 
of  the  fragincnts  and  :dl  splinters  except  those  wlii<'h  are  entirely 
locir^\  piiding  nod  limiting  the  fttrmati<»n  of  the  new  tissue  that  is  to 
iblUh  the  ultimate  union.  AVheu  this  slicath  is  n(»t  complete, 
lusf  of  |M»rststin(»  dispUuH»ment,  the  existence  of  the  jHriog-teal 
bridge*  w  of  extreme  im|>ortanee,  Iktjiusc  it  maintains  the  (H)nneetion 
IkvtH'c^'U  thr  fragnicnts  by  uumuis  of  a  tissue  whasc  activity  in  the  \\n\- 
dtictinn  of  Ume  i*  marked.  The  positi<tn  and  form  of  the  callus  in 
Imeiis  Iff  union  witii  displncrment  indicate  clearlv  the  jiosition  and 
cy  of  ihi*  bridp',  au<i  Plate  III.  shows  the  t>ssilieation  on  the 
Inner  surfact*  of  the  britlgc,  tuit  not  complete  thnuighout  the  interval 
betwiH>n  it  and  ilie  surface  of  the  l>one. 

At  the  «*ame  lime  blotxl  is  [M>ure<l  out  from  the  torn  vessels  of  the 
lM>ne  into  ihe  pip  between  the  fnigments  and  from  the  vessels  of  the 
Mjfl  pari.^  into  thi'  interstices  among  the  niusi'lps.  This  blood  is  gnid- 
lly  al>^>rliOt1  during  the  first  few  <lays  foHowing  the  receipt  of  the 
iry,  aufl  at  tlie  Kiine  time  the  etfeets  of  the  traumatisni  are  mani- 
feeEtr*!  in  the  inflnnimatory  oxlema  of  the  limb  and  the  infiltration  of 
thick  viscid  tiijuid  into  the  soft  tissues  immediately  adjoining  the 
of  the  fnieture,  tlu'  beginning  of  the  tirni  ovoid  nmss  which  ejin 
l^-ays  Ix-  felt  at  this  |wjint.  The  |H*riosteuni  iKVomes  mncji  thicker, 
•ofter,  an»i  more  vasenlar ;  a  tliin  layer  of  gelatinous  or  visei<i  licpiid 
is  found  between  it  and  the  biinc  for  a  <lislance  of  a  few  lines  fnim 
rdg<*of  the  fnieture  or  fmm  the  point  to  which  the  membrant*  has 
titrippc<l  np.  and  at  the  n)ore  distant  limit  of  this  laver  the  sur- 
of  the  Imne   pmmptiv   l>econ»e  roughened  by   the   formation  \}{ 

Ctehcfi  of  new  bone.  The  pttrtions  of  the  periosteum  Mhieh  have 
en  "iripjKMl  oft',  those  whieh  f««rm  complete  or  incomplete  bridges, 
■nd  the  Inccrate*!  tissuts  which  form  the  wall  of  ihe  cavity  in  which 
ihr  rnd«  of  \\w  l>onc  lie,  gninnliite  and  i»<iur  out  an  exudate  to  mingle 
frith  tlir  remaining  bUHKl. 

The  nuirr*»w  ^hnn-s  in  this  pnxbiction  of  gninulation.s  and  the  celle 
of  •  -e  tissue  external    ttt  the  |MTiosteuni  share   fur  a  greater 

tvr  in  the  irritation,  ami   by    their   ]>n>lifenition   bind  to* 

f^*thrr  all  the  adjoining  jwirls  in  one  tinn,  compact  nuiss.  The  cocn- 
pwt  layer  of  lM>m%  tlie  cvlindrieal  sliell  of  llie  shat\,  twis  the  same 
itiflitenre  and  reflct.-<  in  the  Nin)e  nianfier,  but  much  nictpc  slowlv  in 
cir  "  the  ftcantini*Hs  of  its  cellular  elements.     Its  outer  and 

br.  .  '   "t^Min   ?.how   pink  jHiints  which  enlai^^  and  send  out 

irin.H  lo  join  thos<'  aln»ady  pnxhieed  liy  tin-  |R'rio-teum  and 
and  thut*  then*  ir<  forme*!  iM.twecn  the  se|K\rate<l  fnigments  a 
bon*!  of  union  whieh  is  actually  continnouia,  almost  from  the  beginning, 
with  all  tbeiroonetiluent  jwrts.    Thcsiw-and  character  of  this  Imuk!  vary 
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with  the  decree  of  diHplacomoDt ;  if  the  fragments  remain  neam 
in  their  original  rt'lutionn  to  eacli  other,  the  LHtnd  is  short  uml  &ym- 
metrieal,  the  granuhitions  springing  from  tlje  marrow  meet  and  unite 
in  the  centre  of  the  gap,  while  the  thiekeneii  periostenm  poises 
from  one  fragment  <iirei'tly  to  the  other,  remaining  adherent  to  them 
or  vKpiir.ited  only  by  a  hiyer  of  eflutied  blood.  If  lateral  dinplnec- 
raent  oeeur?:  an<l  persists,  the  bond  parses  obliquely  from  the  outer 
8nrfa<'e  of  one  fragment  to  that  of  tlie  other,  and  is  murh  more 
irompletp  at  some  fxtints  of  the  periphery  thim  at  others.  Thus,  in 
Fig.  20,  whieh  represents  the  condition  on  the  seventh  day,  the  firmest 
union  \^  by  the  cartilayjinou-^  band  eroding  the 
angle  at  h  and  formed  apparently  by  tlie  thick- 
ening of  a  periosteal  bridge,  t  )n  the  op|>oj*ite 
side  of  the  lower  fnigmeiit  the  Ix'ginning  of 
an  incomplete  l>and  of  similar  structure  is  seen. 
The  fitrmative  action  thus  be^im  is  rapidly 
carried  on,  and  prinei|);dly  by  the  |M»riostenra 
and  marrow.  When  the  fragments  are  kei»l 
end  to  end  an  ovoid  mass  of  tissue,  having  the 
consistency  of  jelly  and  a  pearly  white  appear- 
ance, and  continuous  above  and  behtw  with  the 
periosteum,  envelops  them,  the  stMialhtd  **  pro- 
visiimid  "  or  "  enshe^thing  **  callus.  This  mass 
is  formed  not  solely  by  jyranulations  springing 
from  the  under  Ki<le  of  tlie  |M'riosteum,  htit  also 
by  the  thickening  of  that  membrane  and  of  the 
a>nnwtive  tissue  on  the  outer  side,  including 
that  which  surrounds  the  adjoining  muscular 
bundles,  and  acx^onling  to  Cornil  and  Coudray,' 
even  the  cells  iif  thi-  sarcolemma.  C'om]>osed 
at  first  of  erabryoriai  elements,  it  S(M)n  becomes 
cartilaginous  in  the  jxtrtions  ibrmetl  liy  the  jmt- 
iusteum  ;  then  litne  sidts  are  «le|>osited  at  dif- 
ferent points  within  it,  and  Hnally  it  is  transformer!  into  Ixine. 

The  granulations  that  spring  from  the  marrow  iissify  without  passing 
ihniugh  the  cartilaginous  stage,  and  the  process  here  ajjpan'utly  iM'gins 
at  the  Hue  hunelhe  whi<*h  lie  U|k)ii  the  inner  siile  tif  the  eom[Kict  shell. 
The  new  latuellie  extend  aci-oss  the  canal,  S(M>n  or-cluding  it  entirely, 
and  also  our  int*>  the  interval  to  meet  those  coming  fnim  the  other 
fragment.     Thus  is  formed  the  internal  or  me*lullary  plug. 

The  granulations  ot^upying  the  annular  interval  between  the  cortical 
layers  of  the  two  fragments  (when  the  reduction  is  complete)  apparently 
orMue  mairdy  from  the  jM'riosti'um  and  [kiss  through  a  earlihiginous 
stage  Iwfore  bei'otning  bon*',  as  do  tile  others  that  have  the  wime  origin. 
They  unit^^-  promptly  with  those  of  the  mi'dullary  plug  and  ultimately 
(sometimes  after  a  long  delay)  with  the  eortiwd  laver.  It  was  to  this 
part  of  the  ealluH  that  I>upuytreu  pive  tlu*  name  of  *•  definitive  aillus," 
The  cause  of  the  delay  in  luiion  with  the  cortical  layer  lies  in  the  slow- 
ntvw  with  which  the  latter  forms  the  ijranulatiitns  ntHvvssarv  to  unite 
with  the  others,  ancl  doubth'ss  to  the  occasional  long  |M^rsist4Miis*  of  it 
1  CjunxW  aud  C'ouili&y,  Uovu«  de  (liir.,  24th  ycAT,  No.  7. 
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rotic  tfcmlf^  of  \nit\e  on  its  broken  siirfuoCf  wliicli  has  to  be  slowly 
pMietraN'ii  uml  ahs<irlMi)  by  tin*  ^nirniliitions.  The  c(>lltilar  elements 
of  the  eortrx.  which  hine  t<i  <lo  the  work  of  enliii^in^  the  Huver^iun 
oaiial.i  un*l  formiiij;  llie  ^runulutiiniH,  are  M-aiily,  ami  those  ininietlialely 
JwJjoining  the  brukrn  suHaee  eunn(»t  share  in  the  work  iKvaiiM.-  their 
bUx-id-supikly  lA  eiit  oH*  by  the  elotting  of  tJie  biootl  in  the  torn  capil- 
lurieH.  IJie  eelln  situnted  a  little  more  deeply  liave  to  carry  on  the 
work  and  nlowly  breaik  thron<:h  llie  intermediate  neerotie  w^le  JM-fore 
tliey  can  meet  and  unite  >vith  the  oth"r  ^rninulations  that  have  hprejid 
into  the  interval  from  withonl  and  within.  Thi^  pnKx*t*H  in  the  eom- 
pftei  tiis^uo  is  the  usnal  rarefying  osteititt,  eharaeteriwKt  by  an  rnlar^e- 
0»mt  of  the  Havernian  eauals  ami  a  efirreH|M)n(iing  \osa  of  the  Ixme 
tufiue^  a  change*  in  »hort,  which  traiKsfornift  the  cortex  for  a  certain 
dielancp  into  i;|>on^y  tissne  like  that  of  the  ost^ifving  ctdlu-^.  Ulti- 
amldr  the  mrefncl ion  ceases  and  a  "^^  prodnetlve  *^  or  "omdensinp" 
rkKtrtli."  follows,  by  which  the  Uimollte  are  tlWekened  and  tlie  internic- 
diate  jtiwc***-  and  ciinalseontnictoil  until  the  former  pntiH>rti(ms  Iwtween 
tbrm  lire  m«.'asnnd»ly  rcsitonnl.  Occasionally  the  otssiliration  spreads 
iDto  lipiments  and  lendons  attached  to  the  iKinc  dose  by  tJic  fr:ictui*e. 

While  tho  «dbis  is  thus  forming  and  ossifying,  the  irritation  in  the 
•"1"  *A\   parls  siibt^idcfSf  and  thev  regain  their  original  eomlition 

an  A.ns    more  or  less  completely.      ()e<'asi(»nally  the  associated 

injuries  of  nui.-4'les  or  tendons  or  the  t^heaths  of  the  latter  lead  to  per- 
nouirnt  disabling  adhe^^ioni^. 

Xfic't  the  0!t$iification  of  the  callus  has  been  completed  the  excess  on 
PA  exterior  antl  even  [>rojccling  portions  of  fnigments  slowly  disa[»- 
prar,  and  in  <*:is4-s  in  which  the  ntluction  of  the  (lisplaccmeiits  1ms 
hern  exart  thi.^  dissipix-arance  of  the  exterior  calluB  may  gv»  so  far  as 
to  leav<*  little  or  no  trace  on  the  Mirface  of  its  pa-viou?*  existence.  In 
like  manner  tiie  central  ping  diminishej»  and  the  medullary  canal  may 
lie  re!*torw!, 

Fragmenb^  of  the  ctortieal  layer  broken  off  at  the  time  of  the  injury 
may  ri'mnin  atlaehe<l  to  the  |K.'riohtcnm»  preserve  their  vitality,  Miare 
in  the  same  pnHvvw^'s,  ami  form  a  part,  often  an  imiMirtiint  one,  of  the 
callui*.  There  is  reason  to  iK-lievo  als<»  that  even  after  they  have  been 
Mtirt^ly  detached  tbev  may  form  new  conni'ctions  with  the  s^^ifl  ^larts 
asH  gmnulationfif  and  nreiiervc  (or  renew)  their  life.  Sich  fragments 
lave  lie**n  found  emlxMide<I  so  deeply  in  a  callus  that  no  other  exfda- 
aatiikft  tH»n  tliat  of  c<»m|>Ute  del.nchment  can  well  Ik-  aee<'pte<l.  How- 
*\  if»(-<  and  tigonvs  one,  and  fiiirit  another  and  nniarkable  one 

ir  ^  TIte  |x»ssibility  of  this  prescr\ntion  bus  also  bi'^'U  estab- 

iMhrd  by  ex|K-nmcnt  n|ion  animals.  Portions  of  the  shaft  have  IwH^n 
dinrtlet]  off,  Hcpeiratc^d  entirely  from  the  S4ift  |iarts,  and  rephiciM]  in 
ODOtnct  with  the  Ume;  examination  after  the  lapM*  (»f  some  weeks 
^»  -■-*labltshment  t»f  vasc-nlar  coimtN'tion. 

<  known  that  fragments  may  long  remain  without  vascular 
rtfumtniim  emUdded  in  a  ndhis  as  wcll-toleratc'd  fon-igii  IwKlieH,  Afler 
tbe  lajm*  of  monlli.s,  or  even  years,  and  from  unknown  causes,  they 
mav  raujM*  irritation  ;  an  aWx'tw  fonnn,  the  bone  M>{\ens  al)out  them, 
atM)  1 1''  *  ^  are  east  out  s]Mtnianeoiisly  or  they  remain,  provoking 
an  int'  .<-  ^nppunition,  until  renmve<l. 
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It  (>cca.sioim]ly  happens  timt  tlic  calliiH  does  not  OKsify,  and  in  some 
very  exceptittiial  cis^s  the  b(»iie  is  entirely  ahsijrbod  for  a  considerable 
disiuneo  on  eaeli  side  of  the  seat  of  fraetiire.  The  eaiises  are  not  fuHy 
underst<KKj.  Tlie  diflen-nee  in  the  priK'ess  coudititA  in  an  entire  or 
partial  al>^'nce  of  productive  osteitis  and  in  an 
exeeas  of  the  rarefying*  osteitis.  The  Littrr,  I 
am  ct)nvineed^  is  favonxl  by  tlie  presence  of  a 
met:illio  suture  in  the  1>one. 

When  the  fraeture  is  compound,  and  remain* 
so,  the  details  of  the  repanitive  pmeess  are  dif- 
ferent to  this  ext<!nt:  that  the  calhis  does  not 
pass  through  the  preliminary  oartilaginouA  stage 
at  any  point  where  suppuration  liax  occurred. 
The  formation  of  tlie  mtnlullary  phicr  is  not 
alfwted,  the  granulations  there  beinj*  tninsforme<i 
dire<rtly  into  l>one  :w  they  are  in  simple  fnirhirei*; 
the  dirterencc  is  in  the  external  or  enslicathing 
c:dluA.  The  reason  of  this  difference,  as  shown 
by  ex|>erimcnt,'  lies  in  the  destnietion  of  the 
periuKtemu  by  the  suppurative  process,  in  the 
destruction,  that  is,  of  the  only  tissue  whose 
gninulations  pa^j-s  through  the  Girtilagiuous  stage 
in  forming  the  callus. 

The  proocAs  is  slower  than  af\er  a  simple  frac- 
ture because  the  sup]>uraLion  of  the  wound  delays 
or  prevents  tlie  formation  of  nmch  iff  the  exter- 
nal callus  Mild  throws  most  of  the  lalwir  uiwn  the 
bone  it^self,  which,  a^  has  been  sliown,  is  trie  least 
able  to  do  it.  It  18  ejLsy  to  watch  the  process. 
The  endi^  of  tlie  Ijone  are  seen  Iving  bare  and 
thrrciinirfciuiofOif  fcj.aft.  wtiito  \n  the  woumi;  a  mass  ol  pmk  granulations 
Aiifiint«Tr>iiirhr»tun9«iid  fomis  at  the  limit  of  the  denudation  and  ad- 
nwiy  I  Inch  wMc.  ctm-  vauocs  slowlv  across  the  bared  surface;  the 
luu  umi  ii.r..r.icu,„pictciy  bn>ken  .surface  remams  for  a  tmie  quu»M'ent,  thm 
niH>ui  itn  it^nc  nxiH  aii.i  u^  gnuuilations  Spring  fn)m  it,  beginning  at  the 
cotnr  niiiu<t.  wuh  lu  orig-  points  nearest  the  medullary  cunal  ami  spreading 
eontJrJCitcTh'^r^^^^^  slowlv  toward  the  outer  cKlge  :  the  wound  gradu- 
fiitnu.  (Kiiftirwi  byoriii.T  ^^Hy  "lis  uj)  With  thcsc  granulations,  the  bone  i* 
from  tlie  MiHcum  of  ihe  covered  in,  and  cic^itriwition  follows. 
El"!!!  *^"*ir..M .**"'^"'       I"  l*--*^^  ftirtumUe  c^istvH  a  portion  of  tlie  band 

HlKUtifl,  Nt>.  iM )  ,  -.  ,     .  «•   I  I         i»  ^ 

bone  oies  ami  is  cast  oil  by  the  furmation  t»f  a 
line  of  deinart^ation  which  can  sometimes  be  8i»en  at  the  e*lge  of  the 
gninulations,  but  which  mopi*  commonly  is  hidden  by  them.  It  muet 
ntit  la*  thought  (hat  all  the  Imre  whit<*  Ume  seen  in  such  a  wound  is 
dead,  even  after  it  Iins  romaiiK"*!  nnrhunged  in  apin-jirance  Air  several 
w«fk";.  Its  surfai'c  niav,  indeed.  b<*  ihatl.  but  tlu'  inti-rior  is  often 
alivi"  mid  able  to  cjist  (ill  tlu*  th^ad  -upcHirial  M*ide  without  aid.  The 
granulations  whicli  f(»rm  bctwH-n  the  living  and  the  dead  [lartA  seejn 
■  VUgal  «ii<l  Vignal :  ComptvcRcndiM  do  I'AomKI'IuIo  dc«  BclcnctiS,  18i!0,  vol.  le.  |l  121& 
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flioK*  to  dissolve  and  absorb  tho  latter  if  tbcy  are  small  ami  tliin, 
or,  if  not,  slowly  to  tN>ar  them  U>  tbo  Hurruce  anil  vaA  thom  out. 

The  callus  thu6  formed  is  larger  and  more  irregular  than  after 
fttmple  fmi*turv ;  it  remains  tender  and  sensitive  for  a  long  time,  and 
tven**!  by  an  utlhrrent  sear  at  the  seat  of  the  wound.  Fragments 
_  led  at  l\n\  lime  of  the  aeeitlent  and  remaining  attaehetl  to  the  |>eri- 
OBttuni  usually  preserve  their  vitality  ;  if  not,  they  become  detaehe«l 
aAer  a  time  and  are  found  hH>^<e  in  the  wound,  or  become  nhut  in  l>y 
the  f&llnA  and  prolong  the  K^Ufipuration  indeHnilety.  In  thi<i  latter  c^Lse 
tbo  constant  irriiiition  due  to  the  pre--*ene<»  of  the  foreign  Ixxly,  the  exist- 
«f  HiDn>tos  and  the  burrowing  of  the  pus  interfere  witli  the  evolu- 
tkiD  of  the  ealluM.  Inht4>ad  of  uiuh-rgoing  a  gradual  and  uniform 
^(Ittninution  and  eondensation,  it  becomes  L'burnated  at  s^ome  ]Hiintii  and 
entirely  absoriM'<l  at  otht-r.-,  irregular  ])rominene<'s  ap|iear  on  it*  surface 
or  follow  the  liut^  of  attachc<l  tendons  and  faseia%  and  its  interior  is 
occupied  by  caviticA  of  various  eises  usually  suppurating  and  in  coni- 
mtmicalion  with  the  exteri(»r. 

In  tb<*  spongy  bones  ami  the  f^pongy  eniUof  the  long  boneft  lees  of 

ii  of  re|iair  i.s  done  by  the  poriosleuni  and  more  by  the  l>one 

•r  tlie  jM*rioi»teum   is  ^j  inlrrrMpt«*d   by  atliirlied   tendctn^  and 

illfftnirnts  that  it  is  Itss  freely  ^tripiwd  up.  and  liie  Inine  snrfnees  are 

illy  in  rontart  and,  lK*ing  s|MingA-,  are  rrady  at  ()n<'e  to  f4>rm  gnin- 

ulatiun^  withfitit  pn'liniinnr^'  rarefaction. 

In  fr.  '  nivolving  joint-anrfaces  the  absene**  of  ]>ertosteiini  an<l 

ckIkt  !*«'  -  »>n  the  arti<Mdjir  surlaee  prevents  the  formation  of  an 

rxlrmai  iTilhiH  on  that  side,  mid  union  takes  plaeo  by  gninulations 
ariMng  ilirwtly  fn>m  the  fraetured  j^urfaees  and  by  an  external  callus 
^Ul  the  extni-artieular  |»art6  of  the  fracture.  The  line  of  the  fracture 
the  articular  surface  i:^  marked  by  the  ab«<'nce  of  cartilage  ttver  it, 
usually  hy  a  griMWc  The  fnu-ture  <tf  the  nirtilage  dt:)es  not  luid 
the  formation  of  new  wirtilagt.'  ;  usually  the  ndlu.s  is  coverwl  at  this 
titiit  b^  a  finn  uhite  layer  of  til)roUH  ti^ue,  but  Hinietiinet*  the  l«»ne 
In  exceptional  caM-s  the  callus  i**  exulxrant  and  growi*  out 
die  level  of  the  ejirtilage,  forming  an  irregular  niahS  in  place 
of  the  usual  groove. 

Fmctnre  of  cartilage  (c(»stal  eiirtilage,  larynx,  etc.)  is  repairetl  jiartly 
il»y  a  fibrous,  ni rely  n  cai*tilagin<Mis,  band  l^'tween   the  fragments,  and 
partly  by  a  l>ony  piTi|)heRd  calbi.-ii,     <Scv  (  hapfcr  X  Vl.) 

£xttbmnce  of  the  callus,  both  external  and  inTermc^liute,  is  a  fro- 
t\tktni  cauic  <tf  diminution  of  tlie  fum'tions  of  the  joint  by  destniying 
'*  -  '-nittl  nlations  of  the  articular  surfaces,  by  tilling  u]>  nonnnl 
•n-*,  anil  by  creating  abnormal  prominences,  TIh^m-  results  are 
tUitially  iH'Vond  the  contntl  of  the  >urLreon,  and  the  latter  are  most 
imim  in  the  youriir,  whose  |M»wer  of  jniMluring  bone  is  greatest. 
illy  the  prtNliielive  pr«MM*ss  exriteil  bv  the  fnietun:  extends  far 
the  limits  of  the  latter,  and  not  oidy  may  the  joint  itsi'lf  1m» 
[iiblit«-nittnl  by  fu^i<»n  of  llic  Ihuics  which  constitute  it,  but  the  prof*cstf 
K-nd  to  and  prtHbut*  the  same  roult  in  neighboring  jointA 
^'  n'prf--M'nt4'd  in  Fig.  22. 
«»hicli  litf^  parallel  and  close  to  each  other,  as  tbosK?  of  the  fore- 
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arm  and  leg  and  the  ribs,  may  become  united  by  an  exuberant  callos 
when  either  one  or  botli  are  broken.  This  coninolidation  is  most  likely 
t4)  oeeur  wlieu  btUh  b4mes  are  broken  at  the  sjime  level,  and  when  di*- 
plaeement  of  one  or  more  of  the  fragnieiitj*  diminif^hes  the  nurmal  inter- 
val between  them.  The  nvx^  of  granulations  developed  about  one 
fraeture  Ijecomcs  eoutinuouB  with  that  develope<l  alx)ut  the  other,  and 
ossifiration  follows.  The  presence  of  an  interosseous  n)embrine  favors 
this  result,  for  this  tissue  has  the  same  tendency  to  oHsily  that  \s  shown 


Fw.  22. 


Fio.  23. 


;m. 


IVtHT  fttichylnfb  of  the  fiK>t  «ntl  ankle 
■  flur  fmctun;  «if  ihu  \v%.    MiVavr) 


Abtt*r|>lltm  uf  thu  acck  of  Ui«  femur  after  frftrture. 


by  other  wliite  fibrons  ti.«sue  in  the  presence  of  a  productive  OHteiti^.  The 
eflfiM't  of  this  (Nmsol illation  in,  of  ooureo,  to  prevent  independent  motion 
of  tlu!  two  lM»nes,  an<l  while  of  no  importance  in  the  lej?  and  of  little,  if 
any,  in  the  ribs,  it  pnKluccs  a  very  serious  disability  in  the  forearm  by 
alx»lishin^;  pronation  an<l  supination.  It  oem-sionaliy  hap|M*n.s,  when  two 
l)onfS  arc  broktMi  at  the  wimc  Irvel,  that  the  calhiM's  ^r'»w  into  (contact 
with  each  other  but  do  not  unite.  Their  adjoinin;^  surfaces  arc  smtM>th 
and  t^ijcfther  firm  a  sort  of  kteral  joint  which  may  allow  movement 
of  one  \\\yci\\  the  other. 

When  the  line  of  friicturc  follows  that  of  a  still  existing  epiphyseal 
c&rtilAge,  fither  wholly  or  in  ]mrt,  and  the  fnipmcnts  an'  not  displaotnl, 
union  ap(»arently  (aki*!»  placi?  as  rcadilv  as  aftrr  simple  fracture,  but 
nothini^  |)ohitive  is  known  of  the  details  of  the  pnnx'.ss.  The  injury 
dt>e*  not  nocc&Mirily  interfere  with  the  subsequent  growth  of  the  bone; 
the  layer  of  cjirtilagc  mny  remain  unossifitnl  anil  perfonn  it.s  functiuna 
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before ;  but  it  ia  known  from  the  reRultfl  of  cxperimentH  upoii  ani- 
iby  aoil  fn>m  case?  of  inflummatory  diseasu  and  from  boine  of  truii- 
panilinn  Nvifhout  displacenient,  that  tlie  etl'eft  of  irritatiou  of 
tlic  epipnyso:»I  riirlil:i)j:o  in  soniotimcs  to  hasten  its  osHitication.aml  thus 
srtfiiit  liir  gniwth  of  the  limb.  Tliis  hist  result  must  wrtiunly  U*  pm- 
duoeil  wh<ni  the  epiphvHis  is  dii^locatcd  by  tlie  fmi'ture  ajid  is  not 
ton:<i  to  ilK  phia?.  I'robably  there  is  leas  likelihtHKl  of  inlerterence 
itb  growth  if  the  line  of  fracture  lies  mainly  in  tlie  "ehondroid  "  tis- 
OD  the  diaphyseal  side  of  the  cartilage. 
naJly,  failure  of  union  after  fracture  may  be  due  to  arrest  of  the 
rpparntive  pnx*e>vs  in  the  granulation  stage,  ossification  not  taking 
plare  and  the  lK>nd  Ulween  the  fragments  remaining  fihn)us,  or  to  the 
wide  ftc-pountioii  of  the  fragment^  or  to  the  inteqnisition  of  a  bundle 
of  muscular  tissue,  or  to  the  insufficiency  of  the  blo<Ml-supply  of  one 
of  the  fragineuts.     Tliis  condition,  especially  as  seen  after  fnicturc  of 
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of  a  long  l>one,  is  considered  in  detail   in  Chapter  VIII., 

AoidbrtlirQeis.     Kxutnples  at  other  fKJints  than  tlie  shaft  are  furnished 

ly  by  the  |mtella  and  olecranon  (direct  longitudinal  separation), 

by  some  fraeiun-s  of  the  neck  of  the  femur  where  the  cause  lies 

ezcnSM  of  tlie  ran»fviug  prm'css,  bv  wliich  the  ne<*k  is  <ltrstn)ycd, 

the  cutting  off  of  the  bhiod-supply  by  complete  rupture  of  the 

pmoatrom  of  the  ueck  which  carries  vetu^els  to  the  head. 


^^i 


Clinical  CoTirse. 


Tlit«  raric«  with  the  position  and  eharacterof  the  fracture  and  espe- 
riolly  with  the  compliC4»tions  arising  from  the  iwtuliarties  of  the 
fimcttirp  and  the  Itrsdth  and  ag<'  of  the  fvati^'Ut.  Ordln:inIy,  in  simple 
I  OtoM,  after  the  primary  reaction  of  the  injury  has  subsided  and  an 
^JMpprinte  treatment  lias  lR>en  establishe<i,  the  ptitient  goes  on  to 
^^^Bimy  without  pain,  fever,  or  other  disturbance  of  his  gcuerol 
^HJHn,  and  iuc<omni(Hl<Hl  only  by  the  distibitity  of  the  Itmb  and  the 
^^BoibieiDrfit  to  u'hifh  he  is  subjected.  Hut  in  the  alndidlic  this  trnn- 
f      miSl  OOUr:  •iiiptly  iuterrupte<l   by  the  onsi't  of  a  pneumonia 

an  atti  nu  tremens;  and  in  tlit^  ohl,  (rontinetl  In  IhhI  by  u 

kiwu   tbigti  or  leg,  the  primary  shcK'k    may   be  sufHeient  to  muse 
in  the  fir»t  few  days,  or  the  gener-.d  liealih  may  begin  tu  suffer 
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firm  and  leg  and  the  ribs,  may  become  united  by  an  exuberant  callus 
when  either  one  or  both  are  broken.     This  consojidation  is  mrwt  likely 
to  oecur  when  both  bones  are  broken  at  the  siune  level,  and  when  dis- 
plaeenientof  one  or  more  of  the  friiginents  diiiiinishcs  the  normal  inter- 
val between  tliexn.     Tlie  nvAsis  of  j:;ranulatious  develo|>ed  about  one  ^i 
fraeture  becomes  continuous  with  that  develojKHl  alwut  the  other,  and  ^| 
os.^ifinition  follows.     The  jiresence  4>f  an  interosjieons  membrane  favors  ^m 
this  result,  for  this  tissue  has  the  same  tendency  to  ossify  that  is  shown 

Fia.  22. 


iVtnr  mirhTlocU  of  thr  Toot  Kml  mokle 
KftL-r  rrmt-uirv  of  Ihc  Ii-^.    <<JUiii.T.) 


AteorpUun  uf  the  neck  of  tbe  flunur  nftor  ftmctUK 


by  otiier  white  HbmuB  tissue!  in  tbe  presence  of  a  prrxluclive  nsteitis.  The 
elfiHi  of  this  C(ms4^>lidaliun  is,  of  course,  to  prevent  inde|)endent  motion 
of  the  two  lM)nes,  and  while  of  no  imiH>rtance  in  the  lejr  and  of  little,  if 
any,  in  the  ril)s,  it  pnnliices  a  very  .serious  dis:ibility  in  the  forearm  by 
alKilishin^  pronation  and  supination.  Itot^tsiunally  hiipi^ens,  when  two 
lM>ne.s  are  broken  at  the  S2uue  level,  that  tlie  mlluses  j^row  into  contact 
with  each  other  but  do  not  unite.  Their  a«]joinin^  snrfa<vs  an*  smoolli 
an<l  together  f  trm  a  sort  of  lateral  joint  which  may  allow  movement 
of  one  upon  the  other. 

Wlirn  the  line  of  fractnn'  foUtiws  that  of  a  still  existing  epiphyseal 
cartilage,  either  wliolly  or  in  [wirt,  and  the  fnijrments  ar*^  not  displaoo<l, 
union  appannitly  takes  jtlace  as  readilv  as  after  simple  fnieture,  but 
nothing  j>«>sitive  is  known  f»f  the  details  of  the  pmeess.  Tlie  injury 
d«¥*s  not  neoe.ssnriiy  interfere  with  the  subsequent  prowth  of  the  Ikiuc  ; 
the  layer  nf  cartilage  may  remain  unossified  imd  |>erfonn  itfi  functions 
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M  brfure ;  but  it  is  known  fmm  the  results  of  cxporimcnt^  upon  ani- 
taakf  sskI  fnim  cases  of  iiiflaniinatory  di^jea^^c  ami  from  Home  of  truu- 
nuKic  sepanttion  without  tlisj»lai'enu*nt,  that  the  oiU'ct  of  irritation  of 
the  epiphysi-jil  oartil:i);i»  i?v  S4>metimcs  to  hasten  its  (wssifiration,  ami  thus 
amst  the  grtjwth  of  the  limb.  This  last  rt'Mult  nuiht  ecrtaiiily  bo  |>n»- 
dnced  when  the  epiphysis  is  di8locatc<l  by  the  fracture  and  is  not 
ored  to  itA  place.  Probably  there  is  less  likelihood  of  interference 
tb  growth  if  the  line  of  fracture  lies  mainly  in  the  *'ehondroid"  ti»- 
wu.*  on  the  diuphyseal  side  of  the  curtilage. 

Finally,  failure  of  union  after  fracture  may  be  due  to  arrest  of  the 
lV|antiv<?  process   in   the  gruntdution    stiipe,   ossificjition   not    t;iking 
and  thi*  bond  between  tlie  fragments  remaining  tibmus,  or  to  the 
•epnnition  of  the  fragments,  or  to  the  inter|Kisition  of  a  bundle 
olar  tissue,  or  to  the  insufficiency  of  the  blood-supply  of  one 
the  fngiDentB.     This  condition,  especially  as  seen  ai'ter  fracture  of 

Fia  24. 
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of  a  long  bone,  is  conwdcred  in  detail  in  CTiapter  VIIL, 
irthn>sis.  Examples  at  other  jKiints  than  the  shaft  are  furnished 
^^Ipoctally  by  the  patella  and  olccranun  (direct  longitudinal  so]>aration), 
^Bfid  by  some  fractures  of  the  neck  of  the  femur  where  the  cause  lies 
^Hd  an  excess  of  the  rnrufying  pnK^ess,  by  which  ilie  neck  is  destroyed, 
^Kr  in  tJ»r  initting  off  of  the  bKKHl-supply  by  complete  rupture  of  the 
^Krriasteuni  of  the  neck  which  carries  ves<(*ls  to  the  head. 


Clinical  Courae. 


Tliia  varies  with  the  position  and  character  of  the  fracture  and  es[ie* 
dally  with  the  compliwiiions  arising  from  the  |Ms-nliarties  of  the 
liaotare  and  the  lu'^lth  and  ap*  nf  the  patient.  Orditmrilv,  in  simple 
oaeSy  aAcr  the  primary  reaction  of  Ihi'  injury  has  subsi(li'<l  atid  an 
appnipriate  treatment  hoA  Ixvn  cstablislH^I,  the  jKitient  pK-s  on  to 
nptovcTY  without  pain,  fever,  or  othtT  disturbani*e  of  his  gi*nerftl 
bisalUi,  and  incommoded  only  by  the  disabilitv  of  the  Hmb  and  the 
coaftnesDent  to  which  he  is  subjected.  Hut  in  the  alcoholic  this  tran- 
^nil  OMine  mav  Im?  promptly  int€rrupte<l  by  the  onset  of  a  pneumonia 
or  an  attack  ol  delirium  trt-meiih;  and  in  the  old,  (*ontined  to  U'd  by  a 
brtkeo  thigh  or  lcg»  the  primar)'  shock  may  l>c  sutficient  to  cause 
Jealh  in  the  first  few  days,  or  tJic  general  liealth  may  begin  to  sufTer 
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adherent  and  senaiUvey  the  adjoining  muscles  hampered  by  adhesions. 
The  condensation  of  the  callus  is  liable  to  become  extreme  in  portions, 
because  of  the  prolongation  of  the  irritation,  and  thereby  to  cause  par- 
tial necroses  which  prolong  or  renew  the  suppuration  in  the  efforts  to 
oast  tliem  out,  so  that  the  sinuses  may  persist  for  years  with  longer  or 
shorter  interruptions. 


CHAPTER  VI. 

COMPLICATIONS  AND  REMOTE  CONSEQUENCES. 

Eulf  ijocaX  CrOiHplicatioDa :  Skin,  hioodrcssels,  gangrene,  degeuurutiun  of  mu»- 

rh*m,  •iippiiration.    Eiirly  Crcuernl  Complications  :  Septicaemia,  fat  euibniiriui, 

tromcns,  U'tanus.  pneumonia.     Late  Lch'uI  Coniplicntions:   Exec**- 

I        Kit  ailla\  tumor,  injury  of  nerve,  weak  cfllluK,  arrost  nr  exaggeration 

of  growlb,  stsflheas  of  joints,  atrophy,  thrombosis,  and  embolism. 

TllKRK  niay  be  local  or  general,  and  the  onm plications  may  be  the 
dtrmrt  anil  inimiiliate  result  of  tlio  primary  violence  or  thf  later  result 
of  tJic  j>riiuary  le.-»ions,  of  infection^  or  of  conMitutional  conditions. 
Some  are  |ieculiar  to  fractures,  otheTs  may  arUe  also  in  connection  with 
other  forms  of  injury. 


Early  Local  Complications. 

The  sharp  point  of  the  up|)er  main  fraijmcnt  may  !>e  forced 
tJMinn^h  llie  overlyin^c  inusolcj*  and  fasciu  and  |Hrfi>mte  the  skin  or 
beoocue  enjptpe*!  in  its  deeper  layers  in  >ueli  a  way  that  its  reduction  is 
dificuh,  or  it  may  make  such  pressure  u|>on  the  unbroken  .skin  that 
tlic  latter  will  slough  at  the  point  of  pressure  in  the  course  of  a  few 
days.  The  first  cfmdltion  may  R^metinicrf  l>e  eorrocied  by  tmction  upon 
||w>  tiiwer  segment  of  the  lindi,  but  nsurdly  an  incision  will  be  neees- 
aar  t  a  cunipK'te  reduction  of  the  displacement.     If  perforation 

ba«  ^liice  the  oj>ening  should   be  at  onee  enhir^ed,  for  this  does 

DOtaiid  to  the  chance  of  infi'ction,  and  greatly  simplifies  rc<luction. 

PrcMiire  upon  the  unbroken  skin  must  be  relievo<i  by  retlueiiun,  or 
at  lf«at  by  diminution  of  the  <li>plaeement :  an4l  if  this  is  not  }Missible 
ibe  Looe  ikliuuld  be  e.xpose<3  by  incision  and  the  pmjtH'tiiig  portion  cut 
any.  f*»r  ?»weh  a  wound  can  l>e  so  prottviitl  that  it  will  heid  promptly, 
wl  lade  by  sloughing  will  surely  suppurate,  and  even  if  danger- 
ous   :. '11  thereby  of  the  "eat  of  fracture  isavoi<led,  yet  the  wonml 

vill  be  &low  to  heal,  and  ^vill  leave  an  adherent  and  fiossibly  sensitive 


The  idooghing  of  the  skin  contused  by  the  primary  violence  is  rare 
CBOCpt  in  connection  with  compound  fracture — that  is,  violence  which 
ii  BuAeient  to  kill  the  skin  genentlly  breaks  it.  ThcH^reticuHvt  it 
voold  he  well  imme<liately  to  remove  all  skin  and  other  tissues  that 
hare  brro  thus  killetl,  in  order  more  surely  to  avoid  infection  ;  but  the 
limitA  of  Mich  destruction  cannot  be  determined  with  sufficient  accu- 
racy. A  fairly  acrurate  estimate  of  the  pn)bability  of  shtnching  and 
ittf  extent  can  \tc  made  by  applying  a  rublker  Imndnge  tightly  to  the 
limb  for  a  few  minuteic,  its  in  pixnlueing  artificial  isclin!mia  for  ofH^ra- 
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lion,  And  noting  the  nroas  whieJi  do  not  Rhare  in  the  hhinh  foUowinf? 
its  n*movul.  This  tcHt  is  fairly  accurate  except  for  area^  of  skin  on  the 
distal  fiidc  of  lonp  tranfiverst^  wonnds  ;  such  p:'ncrally  rcnmin  pale,  even 
if  viahle.  It  is  important  promptly  to  remove  the  dead  skin  in  order 
to  check  the  spread  of  infection. 

Bloodvessels.  Rupture  or  neriouH  hruiHing  of  tlie  main  vesscle  of  a 
limh  ih  a  H(»rious  but  infrequent  enniplieation.  Amonj;  tlie  more  imj>or- 
tant  veftfiels  that  have  been  tlms  injured  in  simph*  fracture  are  the  nnd- 
dh'  meniii|2;ejil  and  ean^tid  arteries  in  fractures  of  the  nkull,  the  sub- 
clavian vein  and  artery,  and  the  acromial  branch  of  tlie  acromio-tlioracie 
artery  in  fractures  of  tlie  clavicle,  the  brachial  and  axillary  artery  in 
fnietures  of  the  humerus,  the  |>opIiteal  artery  and  vein  in  those  of  the 
lower  end  of  the  femur,  and  the  anterior  tibial  in  those  of  the  leg. 
In  compound  fractures  the  .<ime  vessels  and  also  thone  lying  at  a 
greater  distance  from  the  bone  may  be  injured. 

The  rupture  of  an  artery  in  a  simple  fracture  may  lead  to  fatal 
hemorrhage,  even  if  the  ves8el  is  a  small  one,  in  ease  the  blootl  can 
escape  into  a  large  natural  uivity,  a^  in  a  unitpie  case  of  fatal  hemor- 
rhage following  rupture  of  a  small  branch  of  an  intercostal  artery  after 
fracture  of  a  rib  ; '  but  in  a  limb  it  lea<ls  either  to  the  formation  of  a 
traumatic  aneurism  or  to  gangrene.  The  rupture  nuiy  be  immediate 
or  it  may  otunir  after  a  few  days  by  sloughing  «}f  the  bruined  vessel. 

The  symptoms  are  a  rapidly  increasing  locid  swelling,  which  pulsates 
after  it  has  ceased  to  increase,  and  (in  the  ease  of  the  main  artery) 
absence  of  the  pulse  in  its  distjil  branches.  Gangrene  is  more  directly 
due  to  interference  with  the  venous  flow  by  the  pressure  of  the  swelling 
thati  to  loss  of  arterial  supply,  and  consefpienlly  ap|H'ars  in  the  "  moist  *' 
form,  ehanicterizeii  by  swelling,  duskiness,  and  co<dnes-:  of  the  limb. 

The  object  of  early  treatment  is  to  check  the  hemorrhage  and  favor 
the  venous  flow  by  elevation  of  the  limb,  possibly  combined  with 
digital  pressure  upon  the  main  trunk  or  with  snug  bandaging  from  the 
lower  end  of  the  limb  to  a  fHjint  well  alxive  the  injury.  If  a  well- 
definc<l  aneurism  forms  it  may  be  treatetl,  after  union  of  the  fracture 
has  takfu  place  or  i:*  well  advancwl,  by  j)roxirual  or  local  ligature  of 
the  artery.  Possibly,  if  giuigrcne  threatened,  the  limb  inipht  l>e  saved 
by  a  free  incision  through  which  the  itsenpeil  blnixl  eould  be  turned 
out,  thus  relieving  the  pressure  on  the  veins,  and  by  tying  the  artery. 

In  comjwnnd  fractures  the  <iiagnoHis  is  made  by  the  profuseness  and 
arterial  character  nf  the  bleeding;  and  the  treatment  is  to  tie  the  artery 
at  the  |Hiint  of  injury, 

Uupture  of  a  large  vein  eunnut  be  certainly  recognizeil  in  a  simple 
fmctnre,  and  its  treatment  is  cHuitmlled  by  that  of  the  g:ingrene  which 
it  may  cause,  fn  coni|H)und  fractures  the  vessels  may  sometimes  be 
seen  and  tied,  but  pmbably  the  associated  lesions  will  l>e  such  that 
amputation  will  be  indicattfl. 

Thrombosis  of  an  artery,  and  doubtless  also  of  a  vein,  rany  be  caused 
by  tjjt?  direi't  vifiL-nce  which  causes  it  fracture.  I  have  sot?n  examplea 
in  the  arteries  of  the  arm  and  leg  l»roken  by  the  passage  of  a  wheel, 
the  condition  Ix'ing  found  on  examination  of  the  limb  after  amputatioa 

>  LoDdoa  Medical  Time*  aiid  GiUDtU%  IMO,  il.«  p.  607. 
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of  gan^^ne,  and  others  have  been  rep>rte<l.     TliromboRis  of 

vein  may  iw  caused  by  the  pres^^iire  of  a  dii^phicwl  fniguieiit.  A 
involving  the  fi*in*»ra!  vein  and  ending  in  pmj^rene  and  amputa- 
tioo  is  reported  in  the  DeuUchc  med.  Wochcnwhriji,  June  8,  1892,  p. 
549. 

QftSfrene  may  l>e  local  or  general  :  the  former  the  result  of  crushing 
of  the  fikin  and  other  ifoft  (>arts  in  direct  fracture,  the  latter  the  result 
of  injury  to  or  corapre.ssion  of  the  ves.sels  or  of  tight  Imndaging. 

Ijocn)  gangrene  i^  nianifestoil  by  the  darkening  and  hanJening  of  an 
am  of  e.kin  surroundeil  by  an  inflamniatory  xone  ;  the  swelling  and 
fever  are  mure  marked  and  persistent,  and  when  tlie  dry  patch  is  8i>lit 
or  cut  away  an  abundant  thin,  pink  or  dark,  and  offensive  exudate 
CBcapes  from  beneath  it  and  from  the  adjoining  Hubc^utaneous  and  inter- 
IDU0CttUr  planes.  The  infection  must  be  com  batted  by  free  removal  of 
tb«  dcnd  :inii  dying  tissues,  irrigation,  and  dminage.  The  danger  of 
|pcn«'RiI  inftviion  is  great,  and  amputation  is  often  requinnl  to  save  life. 

Uftogrvne  of  the  limbs  in  usually  of  the  moist  fonn  and  begins  with 
eoolftttn  and  dls4H>lonition  of  the  toes  or  fingern,  the  latter  beginning 
•a  A  deep-rtnl  color,  ant]  soon  changing  to  purple  and  gmyish-black. 
Dtork  hlobtf  niav  ap|H^r  on  the  surface,  or  the  epidermis  may  be  exten- 
Mvely  but  sligntly  raise*!  by  a  thin,  dark  serum.  If  taken  in  time, 
and  if  the  eau:«e  can  be  removed,  ai?  in  tiglit  bamlaging,  the  life  of  the 
nut  may  Ih*  pret^crved,  and  I  have  thought  that  keeping  the  limb  in 
liitt  wMetiUH)''  to  102^  F.)  was  helpful ;  but  the  vitality  of  the  skin 
i»  ^rvater  than  that  of  the  muscles,  sa  that  even  if  the  circulation 
ivCurnA  in  the  former  the  mustdes  may  yet  disintegrate  and  the  limb 
be  Iwl.  I  saw  this  residt  in  a  case  of  fracture  of  the  olecranon  which 
hmd  been  treated  by  the  inmie<Uate  application  of  a  i)1:ister-of-Paris 
illTliinp:  The  )»utient  entered  the  hospital  on  the  tjftli  day,  with  the 
nneoven^d  band  black  and  swollen ;  the  dressing  was  removed,  and  the 
limb  nbced  in  a  hot  bath.  Two  day&  later  circulation  was  re-estnb- 
lioheu  in  the  skin  of  the  liand  and  forearm,  but  a  week  later  incisions 
hod  to  he  nuuie  in  the  forearm,  through  which  the  muscles  ap(K>ared 
wbially  4iis«>rganl/xd  and  difiluent. 

It  tnu«t  l>e  borne  in  mind  tliat  even  a  narrow  circular  constriction, 
,]p»  hr  a  hand  of  a*lhesive  plaster,  is  siifticient  to  pnKhuv  this  disastrous 
^avuU,  and  is,  perhaps,  even  more  likely  to  do  so  than  an  etpially  tight 
tandii^  <M>vering  the  limb.  Conseouently  the  longitu<linal  strips  of 
plarter  tii^*i\  in  making  traction  should  not  l>e  reinfon't'd  by  the  circular 
itri|»«  which  an*  sometimes  applied  with  the  idea  of  keeping  the  former 
m«itr  (UTuri-ly  in  pl.ice. 

Dcircncration  and  contraction  of  the  muBclea,  the  result  of  arrested 
Uood-^upply  I'V  Imndaging,  is  otvasionally  wen  ;  it  is  a  lower  gnide  of 
iherhnn-j*'  m»-ntiiini*<l  in  the  pre<'e<ling  section,  Volkmann,  who  first 
d'  VI'   it   the  name  **  iselm'mic  contraction."      It  is   most 

f n  J  1  in  the  for«inn  an<l  is  mark(Hl  bv  atrophy  and  shorten- 

ing of  liir  mufirlea*,  the  fingen*  being  fK'rnmnently  Hexed.  Tliis  change 
b  bmnght  about  by  rajiid  degeneration  of  the  muscular  fibres  and 
MbwqtMMit  fwietive  incn*:LHC  an<l  contraction  of  the  connective  tissue. 
It  ia  lo  be  diitingiii«hed  from  similar  contractures  due  to  nerve  injury 
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or  disease  by  ito  prompt  appearance.  In  the  lefts  severe  coses  some- 
tfaing  may  hv.  p;ainc(l  by  massage,  eiectricitVi  and  persistent  efibrte  tu 
straighten  the  tinkers. 

Bappuration  in  simple  fractures  is  verj*  rare,  and  wlien  it  occurs  it 
appear.-*  to  be  due  to  auto-infection,  by  germs  carrie*!  by  the  bhiod  and 
possibly  brought  from  some  suppurating  focus  in  a  distant  {Kirtion  of 
the  hoc]y,  as  a  furuncle;  rough  handling  of  the  broken  limb  and 
neglect  of  pro|>er  care  apparently  favor  its  occurrence.  It  promptly 
makes  the  fnicture  eonii>ound  by  spontaneous  or  surgicid  opening,  anti 
the  course  and  prognosis  are  then  those  of  an  open  infectetl  fracture. 

Suppuration  in  comj)Ound  fractures  can  generally  Im*  prevented  or 
restricted  to  the  su|>erticial  layers  when  tlie  wound  is  small  and  its 
edges  not  contused,  as  is  ordinarily  the  case  in  fractures  by  indirect 
violence.  The  later  its  appearances  the  less  likely  is  it  to  spread  widely 
among  the  muscles  and  emlanger  life. 

In  compound  fracture  with  hrni-jing  and  extensive  laceration^  suiv 
puratidii  may  remain  as  a  liM'al  <N.>mpliwitiou,  the  pus  escaping  freely 
to  the  exterior  and  the  infection  not  spreading ;  the  graver  cases  will 
be  confiidered  in  the  following  section. 

Early  General  Complications. 

Bepticsemia.  This  grave  complication  occurs  in  com|)ound  fractures 
and  in  simple  ones  followed  by  gangrene  of  the  limb  or  suppuration  at 
the  st»at  of  fracture.  The  most  prompt,  rapid,  and  fatal  forms  are 
seen  in  compound  fractures  acconipiinied  by  much  bruising  aiid  lacera- 
tion of  the  soil  parts  and  in  those  patients  whose  vitality  lias  Iwen 
loweretl  by  alcoliolisra,  disease,  or  age. 

A  dusky-briiwn  tinge  <liseol<>rs  the  skin  alM)Ut  tlie  wound  and  spreads 
rapi<llv  upward,  e.s|>ecially  on  the  Hides  and  luick  of  the  limb ;  the  t<»rn 
muscles  l)ecome  gray  and  less  moist,  an  offensive  odor  ap(>ears  and 
grows  rapidly  more  markwl,  and  a  thin  offfusive  discharge  esca|>es  at 
the  surface  of  the  wound  and  can  be  pressed  out  fr<»m  its  recesses. 
The  IttiiU  hwell-*  far  ulmve  tlie  fracture,  the  tem}>or:iltirt*  rises,  the 
IKitii'Ut  Invomcrt  a[^theticand  slightly  delirious.  Occasionally  pressure 
with  the  fingers  upon  the  diHC4ilored  skin  provokes  the  sliglit  enickle 
of  emphysema,  evidence  of  decttmposition  with  priMluction  of  gas,  and, 
if  well  marke*!,  stmngly  suggestive  of  the  presence  of  one  i>f  the  most 
rapidly  fatal  infections  known,  that  of  the  "  vil>rinn  s^^ptique"  of 
Pasteur,  or  the  barillus  eapsiilatus  fUTOginies  (NVelch).  the  germ  of 
uciile  gangreuiMiH  septifMeniin. 

Amputation  alone,  with  vigorous  disinfection  of  the  stump  and  of 
the  »ulK'utAn<'ous  tissue  through<»ut  the  discolore<l  area,  can  save  life, 
and  that  onlv  Iti  so  small  a  pro|w>rtion  nf  the  cases  that  no  one  can  be 
hlflmi*il  forclccliuing  U\  resort  to  it.  The  |K*roxideof  hvdrogen  ap|>ear8 
to  Imj  a  valuable  antiseptic  in  these  cases ;  it  can  be  force*!  under  the 
skin  with  a  syringe  or  through  incisions  which  will  serve  al.s<j  for 
drainage.  I  Imve  never  known  a  ca^  in  which  the  septic  vibrio  was 
present  to  recover,  although  I  have  heard  of  one  or  two;  in  a  fewca**e« 
in  which  the  early  symptoms  indicateil  its  presence  I  have  changed 
the  diagnosis  because  the  patient  did  not  fail  so  rapidly  as  I  anticipated, 
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aot)  in  every  sach  case  culture  tests  hnve  shown  iti?  absence.  Air  which 
occasifmnllv  inakrs  its  way  tliroiigh  the  ^v'oiind  into  the  ndjctininfi:  eel- 
lalar  li!>si)f  nniwl  n»»t  be  ini^^tiikcn  lor  tlie  gjin  of  tliis  <]*M*nm|M>sition, 

In  the  IcNi  acute  <*a#es  septic  iiifeclion  fttllows  the  establishiiiciit  of 
Kiippiiration  arid  U  less  marked  locally  and  generally.  The  limb. swells 
anti  lH»cnmes  disc^don**!,  but  ihe  c<Jor  is  n  dusky  red  and  its  area  is 
limited]  ;  thehwdling  is  nion*  like  the  (H>nirn(»n  inflammatory  bftppiness, 
and  inoition^  into  it  give  exit  to  pus  or  IntlamMiatory  t^Tuni  \vlii<-h  hn.s 
not  the  ixliir  of  fhvom[M>sition.  Such  pri»o<'rv<4es  may  be  arresteil  bv 
frre  inciMons^  <lraina^\  and  aniiisepticH ;  but  complete  recovery  is  long 

'layeil  by  nfvrosis  of  the  ends  of  the  fragments. 

Fat  Etaboliam.  As  has  been  stateil  in  Chapter  III.,  free  fat  can  fre- 
ijuently  l>c  found  in  (lie  urine  during  ll»e  lirst  two  or  thive  days  after 
fnu'turr.  It  is  reasonable  to  su[»pose  that  it  comes  from  the  lacerated 
ntarrow,  entering  tho  circulation  eitlier  diwvtly  through  the  torn  and 
piping  veins  of  the  Ijonc  or  thn^iigh  the  lympliatics.  AVhen  thus 
taken  nji  in  eonsideniblc  quantities  it  may  l>e  arrchtefl  in  tbe  pul- 
monary' capillaries  or,  after  having  |kissc<1  through  those,  in  the  capil- 
lari*'^  i>f  thr  syst<'?nic  circulation,  and  occjision  serious  symptoms  or 
<rv. n  d«*rith.  Although  the  subject  has  been  studied  by  s^^veral,  by 
<■'  u  and  cxjMTimcnt,  since  Von  Hecklinghausen  first  note<l  it 

r.  L  ■  !  .i>  n  cjuisc  of  death  by  pbigging  the  pulmonary  c-apillaries,  its 
aymptoinntology  is  not  at  all  clear,  presumably  because  it  is  nuisked 
by  the  functitmal  disturlwinces  created  by  its  interference  with  the 
pircnlatii^n  in  varicius  organs,  notably  the  brain.  There  is  even  reason 
to  think  that  it  has  something,  |>i'rhaps  much,  to  do  in  some  cases 
with  tbe  phenomena  classed  as  shix'k,  with  deliriuui  tremens,  which  is 
»o  much  mon.'  common  after  fra<rtun»s  than  after  other  injuries,  and 
with  iJic  pulmonary  oedcDm  and  early  pneumonias  of  the  alcoholic 
Aoda^rd. 

Tbe  palhologiead  conditions  revealed  on  autopsy  are  cederaa  of  the 
langa  and  extensive  plugging  of  tlie  pulmonar)*  capillaries,  and 
aomotinicj«  even  of  the  arterioles,  with  free  fat,  similar  but  less  ex- 
Itmsive  plugging  of  the  systemic  capillaries,  often  marked  by  small 
bpmtjrrh.'igi-jt,  ivncj  sometimes  extensive  filling  of  the  renal  glomeruli, 
Tbe  local  reaction  is  that  of  the  beginning  of  infarction,  and  prolwibly 
in  ibe  nisifi*  which  snrx'ive  it  is  arrested  by  the  prompt  forcing  of  the 
&S  tlinmgli  thr  c:ipillaries  and  the  re-establishiucnt  of  the  circulation. 
Scnoe  the  endioli  arc  unt  septic  the  element  of  infection  does  not  enter 
into  tbe  cum*,  and  death  is  due  to  the  mechanical  interference  with 
the  oatrition  and  fimctions  of  the  parts  involved. 

The  aympt^>ms  in  well-*lefined  cases  confirme<I  by  autopsy  have 
bepita  within  twenty-four  hours  after  the  injury,  rarely  af^er  two  or 
three  liayn,  and  usujjily  with  quickening  of  the  respiration  tluit  s«>me- 
timea  beiname  marked  dyspna>a ;  undiminished  resonance  of  the  chest 
and  abaodauL,  coarse  r&les ;  little  or  no  fever  ;  face  at  first  |>ale,  then 
C3ranotio  ;  anconitcioiisness  followed,  and  death  within  a  few  hours. 
u  otJier  casca  tbe  centnd  nervous  symptoms  have  been  ihc  most 
pmnincnt :  unconsciousness,  noisy  and  slow  breathing,  musculnr 
tvilduDgi  and  even    couvulsions,   and    sometimes  paralyses.     Most 
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tngical  ore  tho§e  CKwa,  fortanatelj  vorv  rare,  in  whidi  the  oocnplica- 
tum  ptovcs  n\>UlU'  faUil  in  a  voang  and  healthy  patient  after  a  Kimnle, 
eonparatively  uniiDportaiit  {tmatxa%  BOeh  as  a  Pott's  at  the  ankle, 
with  which  tlie  klea  of  danger  Co  life  U  not  aasodatcd. 

Treatment  i;^  apparently  almost  powerless  to  help;  the  indicationa 
are  tn  prevent  furtfier  crushing  of  tne  marrow  by  immohilijEation  of 
the  Itmf),  to  Miroulate  the  heart,  and  to  aid  the  respiration  by  inhala- 
tions of  ox ygvn  when  dy»pn<«a  ii«  pret^eot. 

Delirinm  tremens  is  a  not  iofrequeiit  cumpliration  of  fracture  in  hi»s- 
pital  ca^oj*.  Tl»e  ajurse  is  less  severe  ancl  the  progn<»^L«  l»ttter  tliaa 
in  oues  not  excited  by  tninnmtism.  Ils  r»ocurreDce  app(*arB  to  be 
favored  not  only  by  the  traumati^u^  but  al»o  by  the  withdrawal  of 
the  cuKtomary  stimulant  which  iiiMially  fuUows  admission  to  a  hospital, 
and  I  Live  found  it  advisable,  thon'fore,  as  rrmtioe  praotioe  to  j^ive 
nli'ohol  in  iiuMlerate  quantities  during  the  fir>t  week  to  thin***  injured 
who  are  habituul,  ev<»n  if  not  excessive,  drinkers.  The  attack  Ix^jjin* 
with  re.stlesrine?vs  and  sleeplcrt-^ness,  and  when  fully  devcUiiK-*!  presents 
tlio  usual  Hymptoms.  In  addition  io  aludiol,  KedativcH  are  inclirated, 
to^>ther  with  cathartics  and  a  li^ht,  nutritious  diet.  Usually  the  attack 
sultisidc^  after  one  pood  night's  rest  lias   lieen  obtaineil. 

Tetanus  is  a  rare  complication,  almost  unknown  in  simple  fm^tures 
and  much  more  frequent  in  com[>uund  fnictures  of  tlic  hand  and 
finjjeni  than  in  those  of  other  bones.  Excluding  tho**  of  the  hand 
and  fingers,  I  have  seen  it  only  in  one  fracture  of  the  femur  (gunshot) 
and  in  two  of  the  forearm  (compound).  Although  the  microbic  nature 
of  the  di.spasc  has  been  established,  it  is  noteworthy  timt  many  of  the 
attacks  arc  preceded  by  a  sudden,  fall  in  the  tcm|)crature  of  the  air. 
One  of  my  ca.ses  deveK«j>ed  after  such  a  fall,  and  on  the  rame  day  two 
cases  occiirnnl  in  two  other  hospitals  in  the  city. 

Pneumonia,  developing  on  the  sci-ond  or  thini  day,  is  a  rather  fre- 
quent and  dangerous  t^omplication.  Reference  has  been  made  to  its 
pKK^ible  origin  in  fat  emlxdisni  of  the  lungs.  It  begins  more  fre- 
quently without  a  chill  than  with  one,  and,  in  our  ho.«pital  cases  at 
least,  is  likely  to  run  a  rapid,  severe  course,  with  high  fever  and 
delirium,  often  terminating  fatallv  in  three  or  four  days. 

Pneumonia  ap|)ears  also  as  a  late  complication  in  the  old  and  feeble^ 
U^inning  insidiously,  and  pursuing  an  asthenic  course,  with  moderate 
fever  and  mild  delirium,  and  ending  usually  in  unconsciousness  anil 
death.  Prolongetl  recumbency  is  thought  to  favor  its  occurn*nce  bv 
pr<»moting  venous  congestion  of  the  lungs,  but  it  appears  to  nic  tr»  l>c 
ratlier  a  relatively  unimportant  inciilcnt  in  a  general  failing  of  the 
strength  which  is  usually  manifest  a  few  <hiys  before  th<»  signs  of  eon- 
iM)lidation  ajMK-ar,  and  to  which  the  death  ap[>ears  to  be  duo  quite  as 
much  as  to  ine  pneumonia.  I  have  learne<l  to  look  for  this  change 
ettpectally  in  fractures  of  the  neck  of  the  femur  in  the  old  and  feeble. 

Late  Local  Complicatioxui. 

The  callnB  may  be  tj^cejtftwt\  jHiiufni^  or  wmk^  or  may  become  the 
sent  of  a  Marooma.     A  oilliu  may  be  unusually  large,  **  exulierant," 
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wthcr  bccDUftft  tJic  fra^nient^  rcnjaiij  widely  t^isplaml  during  repnir, 
or  becaufic  a-wifiwitmn  cxteixis  far  Ih-voikI  the  iisim!  limits  or  becmiHe 
Ibo  pn^cc  iif  a  m-cmtic  fragiiioiit  riiaintain^  irrilatinn  mid  <lclay.s  the 
Irniiiiwtion  of  lUv.  pnMliu'tivc  jjnjcess.  The  first  variety  in  not  prop- 
crlv  (II  [ic  tcmuH)  a  ot»mi)ii«ition,  for  the  si/x-  of  the  callus  Ls  nerrssary 
to  firm  union.  The  strood  \s  «ecn  e-speciallv  in  the  nei^rl,l„M!»„Hj  uf 
JMOlis  a^  the  resuli  of  the  i>er?istent  di>plac4-nu'nt  of  a  fni^mcnt.  or  of 
Mnbattnn  of  nuist'ular  attaehmonts,  Jipamt-ntH,  or  capsnle  in  the  old, 
opof  ,  f.d  prtMlut-tive  nrtivity  of  the  iM'rir»st«>iuii  in  the  voimp. 

The  iL  .  .ither  common  after  eonijMiiiind   fpdcturea  tliat  have  siip- 
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'fy»rttt^'l(f  ilip  lower  end 
of  Mm  Inimcm,  will)  ^i^oL^niiit  caIIiu. 
mpia  UHjr  to  ftupL 


ExnbcraDi  caUua  :  fnirturc  nf  luwrr  cuti 
of  bumenu. 


r^'Hient  near  a  jnint  n»ay  nie<'hanieally  re.«tri('t  its  ninjje  of 
i.'i*'.ii»  and  at  oIImt  iMvints  it  amy,  in  like  manner,  interfen'  with  the 
•lion  of  a  unifH'le  nr  inak*'  disahlinjr  pre.s^ure  iJiKm  a  nerve  or  inler- 
r<  .  iMiu.H  firciilation  in  the  limb. 

..  .;   n\\Ui<  may,  and  u^nally  does,  diminish  in  size,  hut 

snrtieirniiy  t«t  remove  markiMl  (thsUieles  to  fnnetion.    Sueh  removal 
l»e  rfl'isrtwl  otdy   hy  siir^ie:il   measun*s,  the  enttinj;  awav  <if  the 
cxabcrant  nuuta ;  local  applications  made  to  the  surfaee  with  the  object 
in.    ■  1      %  al><v>rp(ion  are   U:*elefifl.     The  same  preflsure-effecta 
i  by  pertiistent  ilisplaocment  of  the  fragment^i,  and  it 
fc  f  j.      ilije  to   lietermine,  f>revionH  to  openition,  whether 

IT  n        i-^  a  fmjrnu'nl  or  the  callus. 

ii»r  ;ii        illiis  may  lH*pin  e:irly  in  the  course  of  repair 

ppr-.-.    i'.,,u.  uu»  r   union  has  bws>me  romplcte,  or  it  may  begin 
■ftif.  an  inti'r^'al,  M>nietime^  a  ver\*  long  one.     Mnny  patients  r<jm- 
of  dull  pain  ill  the  limb  lor   months,  even  for  ycant,  after  the 
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injury,  enpfcially  after  prolon^rd  ubo  nml  in  connentJon  with  changes 
in  the  weuth<T,  but  tlic  cases,  in  \vhidi  the  |>ain  is  limited  to  the  callus 
ttre  rare.  The  late  fomi,  that  in  which  the  (min  bejcins  after  nn  in- 
terval, 18  ch^irly  inrtammutory,  the  inflamnmtion  I>cing  (roner»lly  a 
nrcnrrence  in  an  old  suppurative  fo<;us,  nuinifesting  it.self  l»y  lever, 
fiweUinj;,  and  tendemetui,  and  relieved  by  spontaneous  or  surreal 
evacuation  of  the  pus. 

Tl)c  early  continuous  fiirm  is  not  inflammatory,  but  the  causes  are 
not  aiway?^  clear.  The  pain  has  l>een  attributed  to  pix>ssure  u|M>n  a 
nerve  either  without  or  within  the  cjiIIu.h,  to  a  neuritis  set  up  by  in- 
iur>'  of  a  nerve  at  the  time  of  the  accident,  a.s  is  sei»n  also  after  wounds 
involving  only  the  soft  {Kirts,  ainl  to  a  supiM»setl  |)er!sihtent  osteitis  or 
an  osteo-neunilgia  (Gosselin)  the  cause  of  wnich  is  equally  conjectural. 
The  pain  may  be  continuous  or  intermittent,  and  exacerbated  at  night 
or  bv  ohanj^'  in  the  weather.  It  must  Ik^  distinguished  from  pain  due 
to  injur}*  of,  or  prt'ssunf  upon,  a  nerve. 

Counter-irritation  on  the  hurilice  has  given  relief,  and  I  should  tlnnk 
that  in  the  rebellious  cjises  it  might  be  advisable  to  incise  the  perios- 
teum or  to  cut  into  or  chisel  away  the  bone. 

The  development  of  a  tumor,  sarcoma,  at  the  site  of  a  healed  frac- 
ture, within  a  few  weeks  or  after  an  inU»n'al  of  several  years,  has  l>een 
occsvsionally  observe*!,  and  a|>|ittrently  belongs  in  the  same  etiological 
gn>up  as  that  nf  sarcomata  following  other  injuries  of  bone  or  soft 
tissues.  Still  rarer  is  the  development  of  carcinoma  after  fracture  in 
those  who  have  or  have  Imd  a  carcinoma  at  another  p<iint.  IWroe 
Gould  (/xfncW,  April  25,  1896)  refers  to  one  such  ca.sc,  fracture  of  the 
humerus  in  a  lady  whose  breast  had  been  rcmovt^l  for  cart-inoma  five 
years  previously;  he  exp!ore<l  xgyx  carefully  by  oj)eration,  without 
finding  any  sign  of  tumor;  *' two  months  later  an  extensive  growth 
Imd  ajtiM-niv*!  at  the  si-at  of  fracturt*." 

Associated  Injory  of  a  Nerve.  A  nerve  may  be  bruised  or  completely 
ruptured  at  tfie  time  of  tJie  accident,  or  it  may  become  stretched  over 
the  edge  of  a  fragment  or  by  the  growing  callus,  or  conipresse<l  within 
a  more  or  less  complete  canal  foru»e*l  about  it  by  the  calhis  or  by  cii-a- 
tricial  tissue  developed  in  the  sot*t  parts.  l'rimar\'  rupture  of  a  motor 
nerve  is  liable  to  be  overlooketl  at  first,  huciuise  of  the  withdrawal  of 
the  limb  from  use  in  consequence  of  the  fracture,  but  it  is  not  prob- 
able that  the  renultant  delay  diminishes  the  chance  of  successfully 
uniting  the  divitled  |Mirtions  by  ojieraiion,  and  on  some  aceoimts  the 
o|K?nit.ion  is  more  frin;  from  risk  if  not  undertaken  until  after  the  frac- 
ture has  become  unitiHl,  Thn  iliagn(»sis  nf  rupture  cannot  always  be 
safely  maiJe  on  immediate  paralysis  of  the  must:les  supplied  by  the 
nerve,  I  onc?e  openit4.'d  uj»on  a  case  of  supposed  rupture  of  the 
musculo-spiral  nixve  in  connection  lAith  fracture  of  the  shaft  of  the 
humerus,  anil  fountl  the  nerve  untorn  and  apj»arently  untnjur(*d  for 
some  distance  above  and  below  the  fnirturv.  It  mu^t  also  n*)t  Ik? 
hastily  assumctl  that  an  o[)eration  to  reunite  the  nerve  has  faile«l  ;  in 
two  cases  (musculo-spiral  nerve)  1  have  wen  function  return  after 
nearly  a  year  had  elapsed  since  die  ojteration. 
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ion  of  a  nerve  hy  a  displaced  fragment  may  abolish  its 
fisnr4K>ns  nr  may  excite  a  neiiritlH  nuuiifesitixl  l>v  niodifirations  off^'n^i- 
bility  und  w»mctinu'H  by  great  pain  ;  similar  clVerts  may  Iw  pnxliicoii 
by  a  ouinviilrnl  mnlnsitm  of  tlio  nerve.  The  most  frwiuont  examples 
arc  in  fntcturcn  uIh^vc  the  elijow  and  abtivc  and  l>elow  the  knee  ;  occa- 
aiDimilv  it  Is  swn  in  fractures  of  the  clavicle,  upper  end  of  thehumeni!*, 
ami  pt'lvis. 

Similar  <Himprcssion  may  be  made  hy  the  callus  n|>on  a  nerve  which 
cnwiw n  or  imHst^i  through  it.  Of  late  years  a  numlH^r  of  8uch  casein 
hare  been  o|>omte4l  Ufmn,  and  various  gross  changes  noted  in  the  nerve, 
whirb  is  usually  riHluceil  in  size  for  a  greater  or  less  distance  below  and 
abowti  a  notahle  enlargement  jn.st  alxjve  the  point  of  prc>*.<nre. 

The  tnntment  rt)n.si.sU  in  the  removal  of  the  correi*p<>nding  tiortion 
of  the  bone  or  callus,  and  this  shotdil  be  done  fnM*ly.  I  have  thought 
it  advisable  in  some  ca^es  to  inter[x>se  a  strip  of  iKTioHteum  or  other 
■oft  tissue  between  die  nerve  and  the  cut  surface  of  the  bone  in  order 
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ofth^miucalo^plnlnerTclnicfttluf.  AIn  ?Bhov«ft  bony  hridg* 
In  1  tliow^  tbo  Mirfacv  U'ft  by  lU  rviaurnl.    Tliv  Uutlod  arra  shows  tlM 
tbe  outtlnc  away  uf  Uto  tldaa  uf  Ibe  booy  vnttrr, 

l0<liaiuii»h  tlte  prol>ahility  of  the  nerve  (becoming  included  in  a  Arm 
■dtxrrmt  and  jHktsihly  compres.Hing  cii^lrix. 

Weakness  of  the  callos.  which  hhould  not  lie  confoundtHl  with  delay 
in  coQjMdidation,  ik  manifestetl  in  two  ways:  by  its  yit'UHng  under  use 
•»f  the  Uiuli  atUT  union,  as  judge<l  by  the  usual  tcsU,  h:iii  apiK-are*!  to 
ht*  complete,  and  by  a  later  K>ss  of  it*  strength  under  the  intiuouoe  of 
intermrreiit  Ix-al  or  general  cau-^**;  the  latter  i^  also  terme<l  ^ojU-uint/ 
or  ahMTidion  of  the  calltL^,  an<l  in  cither  case,  if  fracture  occurs,  it 
b  lenued  meondarif  fracture.     The  weakness  may  be  due  to  iusulli- 
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ciency  in  Uie  amount  of  the  cnllu.s,  as  when  a  gap  has  been  proate<I 
between  the  prinnjvil  frnj^nicnts  by  tlioir  disphu^enient  or  liy  loss  of 
bone,  or  in  tlie  nssilioation  of  i\\v  bond  uniting:;  tho  fraf!;ments.  In 
cither  oase  the  Uiny  brid^re  uniting  tiie  fragnionth  is  not  sinmjj:  enough 
to  bear  th*:"  strain  of  u.se,  and  it  cither  breaks  completely  or  yiehls 
enough  to  perinil  an  anj^tilar  ilispiaceinent. 

S<»fltening  )»f  the  e;dhis  umlor  the  influence  of  a  general  disease — 
r.  ff.^  stnirvy,  typli<Md  feviT,  eryMiiMjlan — hun  been  observed  in  a  few 
(utsos,  sometimes  after  the  htps*?  of  many  montlis.  Chirke,  <| noted  in 
the  Traitc  fif  <ytirurf/it\  reporte<l  a  ease  in  which  the  f^oftcning  n]>- 
pcarod  to  l>e  the  ^<^snIt  of  overwork  in  schtujl.  The  ea Ibis  haj*  been 
K'tt  to  diminish  in  sixe,  and  abnormal  mobility  to  rcup{x>ar  without  the 
int4!rvention  of  any  violence. 

Secondary,  or  "  iterative,"  fracture  without  apparent  defect  or 
change  in  the  cidlus  is  a  not  infrerjucnt  acvi^hmt  (hie  to  premature  use 
of  the  limb  or  t4»  slight  external  violence.  Gosselin  tells  of  a  man 
tW(Mity-tive  years  old  who  broke  his  femur  six  times  in  twenty 
months  ;  the  fractures  occurre<l  in  the  second  wevk  after  he  began  to 
walk  ant!  in  consetiuence  of  a  slight  effort,  as  in  dancing,  running, 
and  trying  to  avoid  a  fall  ;  each  time  the  patient  had  left  his  bed  on 
the  forty-fifth  tiay.  The  symptoms  are  those  of  primary  fracture, 
but  usually  less  marke<l. 

Arrest  of  growth  of  the  bone  is  oceuHiotmlly  observctl  in  the  young 
after  fracture  at  or  n(jar  the  epiphyseal  citrtilage.  (See  SejKirutiou  oi 
the  Epiphyses,  Chapter  II.) 

Exaggeration  of  growth  of  the  bone  after  fracture  has  l>een  obi^erved 
in  a  verv  few  (^iscs,  in  consequence  either  of  stimulation  of  the  epi- 
physenl  cartilage  to  greater  activity  or  of  exaggerated  prwlurtion  of 
none  at  the  fracture.  C:ises  have  b(H.'u  reporte*!  in  which  a  consider- 
able shortening  notetl  imme<liately  after  recovery  has  disappeared  in 
the  eonrse  of  a  year  or  two.  There  is  usually  room  in  such  ca«»s  for 
wmie  <loubt  of  the  accuracy  of  the  itbservation.  Enlargement  of  the 
patella  aftur  close  reunion  by  o|K.-ration  lias  been  observed  in  a  number 
of  cases,  b*)th  in  breadth  and  length. 

Stiibess  of  the  joints  of  the  injure<l  limb  is  habitually  -icen  after 
fnu'ture,  and  involves  not  only  those  of  which  the  broken  Iwrnc  forma 
part  but  also  tliose  at  a  distance  from  it,  especially  on  the  distal  side. 
It  is  most  marketl  in  the  old  ami  rheumatic  and  in  joints  <linH'lly  in- 
volvetl  in  the  fracture  or  e4->incidently  spralneil.  It  apjvars  pn»mptly 
after  the  acrident,  is  most  marked  when  the  splints  are  n*m(*vet| 
(unless  measures  have  niennwhile  biH'U  taken  to  relieve  it),  and  in 
most  eas<»s  disap|>enrs  slowly  under  use  of  the  limb.  If  a  joint  is 
involv»Hl  in  the  fraelurc,  or  otherwise  injured  at  the  moment  of  tlie 
necidcnt,  a  tniumatie  arthritis  mav  follow  and  the  resultant  stiffhe^ 
may  Ik  permanent;  and  in  the  (»ld  and  rhcinnatic  more  or  less  limita" 
titm  of  motion  may  remain  even  when  the  joint  has  not  t>eeu  direell] 
injureil. 

Tlie  ciiusets  of  the  sliffness,  exclusive  of  direct  injury  t>f  the  joints 
are  to  be  found  in  injury  of  the  muscle?,  oMlenia,  and  nhortening  and 
loes  of  elasticity  in  the  |»eri-articu]nr  tifviues,   sometimen  becjiusc  of 


COMPUCATTOSS  AND  REMOTE  CONSEQUENCES. 


75 


their  implication  in  tho  irritative  reaction  following  the  injiir>*,  and 
flocnecinics  because  of  the  cnforretl  qnirt.  Stiffnt'ss  of  xhv  knee  and 
mkle  aAar  fracture  of  thf  thi^h,  of  the  vWmw  after  fnietun*  <tf  (he 
Arm,  and  of  the  wri-t  and  fingers  alU^r  fmcture  of  the  ioreurm  is  anx- 
stant  and  often  vcrv  {HT^istent.  It  is  relieved  In-  nu'a^sua-s  whieh 
diminish  the  oxlenia  and  improve  theeireulation,  and  these  inay  somi^ 
liiDtaB  be  eniploye<i  before  cunsolidation  of  the  fmolure  is  eomplete  : 
Mieh  are  maafiage,  pam^ive  niotiou,  and  pohititm.  The  Hnp>rK  .^tit!eii, 
mod  aooHrtimeK  very  relx-lliouhly,  under  imniohilixation,  and  es|KH*ially 
wbrti  kept  fully  extended.  The  rule  ^hoidd  therefore  be,  in  all 
iiynried  of  the  upper  extremities,  to  leave  ihoni  free  of  the  dressings 
wLttirver  tiiat  is  |M>.Ksihle  and  to  instnict  tlie  [uitient  tn  move  them 
fitiqiMrtitly  ;  when  they  must  l>e  coufiue<l  the  position  of  flexion  for 
th*  "'       '    mi!  alMiu<*ti<>n  for  tlie  thumb  is  to  Ik*  prefernnl. 

I  t  iietivcund  msslvr  nuition  of  the  j(»inls  uithin  their  ex- 

i»(i  ,  iiin^xJtre  ntiil  lint  ami  cold  dotiehiu^  will  imually  inrreaji»e 

tbt  ^  'id  fn-iihini  nipidly  ;  in  the  yoonp  and  yimiig  adult.s  little 
tinir  will  Ix*  lost  by  simply  trus^tin^  to  the  natund  use  of  the  limb  to 
tv*inr**  its  funetiona.  ratients  should  be  encouragcnl  to  disrepird 
Min  frtllowinjj  use  which  doe*  not  leave  the  joint  tender  the  next  day. 
Limilntion  «d'  motion  due  to  displaced  fn^rtnents  or  overgrowth  of 
cailu*  enn   Ix'  relieveil,  if  at  idl,  only  by  o|H'rati(tTi. 

Atrophy  of  the  Muscles.  A  ]ind>  cliat  has  hui^  bivn  withdniwn 
fn>m  u.-*o  l»eeuutie  of  fnictnre  a|k|H'ari^  smaller  above  the  t^eat  of  the 
injury,  and  al!*o  below  it  if  the  (edema  ha.^  di«aj»peared.  Advantage 
ma  fnH-n  taken  of  the  death  of  a  lew  patients  at  thiM  |ierioil  Ut  weigh 
their  mu>eles,  and  they  have  been  found  distinctly,  and  in  son»e  ms^'s 
DOtaUr,  Mualler  than  those  of  tlic  op|)osite  liiid>,  the  loss  involving 
all  aoa  not  merely  tho^'  of  some  group  supplied  by  a  nerve  thai  might 
bavi*  lieen  injured.  In  the  young  and  in  young  adult.s  the  \o^  is 
40OO  made  gotnl,  but  in  others  and  in  ciiseH  of  long  dunition  the 
atrophy  may  persist  for  months  or  even  lie  pern)nnent.  Various 
CXpfanationa  have  lK*en  offfred,  such  as  lack  of  U8e.  occlusion  in  fixed 
drMBOga,  divcntion  c»f  nutritive  nt.iteriats  to  form  the  cidlus.  and  reflex 
trophic  di'ittirlianoes  fn«ni  injurerl  nerve  branches,  but  none  is  free  fi*oni 
aeriDOB  objections.  Massage,  electricity,  and  siyrftcmatic  exercise  are  the 
mf  Mirw  employnl  Vy  hapten  or  effect  recover)'. 

nrombosii  of  the  Veins  and  Embolism.  Throm1>osis  of  some  of  ihr 
lirj*cr  veins  in  the  neighlMirh*MMl  tif  a  fnu'ture  is  thought  to  be  nilher 
oimmao  and  ti»  In.*  the  ean^**  of  the  ce«lema  and  vctums  congi-*tion 
whWsh  arc  ***i  **oustiint  and  tronblesonu*  after  fracture  of  the  lower 
lindi  whrn  ibe  (vitirnt  Iw'gins  lo  walk.  <)c<i;isitmally,  but  ver>'  rarely, 
the  pmee*»  ofvupies  or  extends  intti  a  vein  snflieienlly  large  to  furnish  an 
tfihitluA  which  itt  cnrriiMl  to  the  heart  or,  more  commonly,  thn»ngh  it 
into  t)t'  arti-ry,  ami  muses  ih*ath.     Viivhow  pubtinhi^l   in 

19M  -  ►llowing  fiiiciuri'  of  x\u*  neck  »»f  the  fuinur,  and 

Dllfodi  M  right  other  C31.S1H  ill  uhich  the  deaths  oecurn.'d  be- 

twwn  i;.      ....:  V  nth  and  fifty -.-seventh  day*.     One  fracture  wa»  of  the 
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femur,  the  others  of  the  leg.  Wilde '  reported  two  cases  and  collected 
five  others;  and  Smimow'  reported  one  and  collected  tliirty-seven 
reported  cases. 

The  symptoms  are  the  usual  ones  of  pulmonary  embolism :  sudden 
onset,  with  lividity  or  pallor,  dyspncea,  prsecordial  distress,  and  death 
in  a  few  minutes. 

Arteries.  Traumatic  aneurysm  is  a  rare  complication.  H.  Meyer' 
coHectiHl  sixty  reported  cases  and  added  one  of  an  intercostal  artery 
after  fracture  of  a  rib. 

1  Wildo:  Ccntnlb.  fur  Chir.,  1903,  p.  1349. 

*  Sinimow:  Ibid.,  1903,  p.  825. 

*  Meyer :  iDang.  Diasert.,  Kiel,  1903 ;  Gentnlb.  fUr  Chir.,  1003,  p.  619. 
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TKEATMENT. 

Bcdoction.  Retention  :  Homovablc  Dremingn,  Permanent  Dremings,  Direct  Fix- 
Alion.  MxLS«agu.  Ambulatory  Treatment.  Munagoincnit  nf  .Toinu.  <'oni- 
pound  Fractures.  Amputation.  Oompound  Articular  Fractures.  Ovneral 
TrcAUDeDt. 

Gkncraixy  8peakingf  tlie  treatment  uf  a  fracture  nhould  iK'^in 
wheo  the*  paiticnt  is  first  HM*n,  but  by  this  it  18  nut  nieiiut  that  every 
iodtcation  shoiiUl  at  onoc  be  met  by  appropriate  measures ;  even  the 
oumclicin  <>f  the  displacement,  the  **  setting"  of  llie  fmctnre,  and  the 
UUDobilization  of  the  fnigments  may  have  to  be  left  un<lune  or  in- 
eonplcte  l»ee:uisc  of  eonflietiug  and  dominating  eimditioiis,  i^uch  us 
ttxtrane  swelling,  nnisculnr  it(Ki$m,  or  associated  legions.     A  ilelay  of 


fleveral  dayu  is  usually,  in  resix^t  of  the$e  indieationjt,  of  small 
taponanoe,  for  the  prepanitor)'  worlv  in  the  l>one  and  md  parts  goes 
an  notwithstanding  it,  anti  when  finally  the  adjustment  is  made  the 
CDiuiittan  dilViT>  but  little  from  tltat  which  would  have  exi.stcd  huci  it 
bcrn  mftdtt  at  thr  Rrst. 

A  much  mure  ini|Mirtant  indicsition  in  most  caries  is  to  prevent  addi- 
tional injury  vrliile  the  ]>atient  is  being  taken  home  or  to  ho-tpital. 
The  dauger  at  this  time  ia  that  by  ineautioui^  handling,  disonlered 
nwivmventSr  or  injudicious  attempts  to  use  an  injunHl  limb  a  simple 
fncCunt*  mav  be  made  et»mi>»>und  or  additional  latvnition  cunsi*d. 
This  n»k  cxi!*t*i  especially  after  fracture  of  the  leg  bwause  a  large  ex- 
tent of  the  surface  of  the  tibia  lies  immediately  lM?neath  the  skin  and 
tlw  eod  of  n  fragment  eim  easily  la*  fijrc4Hl  through  it.  The  surgeon 
tfam*{brr  will  pn»tiH-t  the  limb  by  a  temporary  splint,  when  such  pro- 
iii  nMnhsl,  and  the  Judicious  layman  will  leave  the  patient 
irhed  or  will  transport  him  recumbent. 

If  Xhi'  fnirtun*  is  one  wlii<'h  niMVssitates  c*>nfincment  to  the  l>e<^,  the 
had  ?Ju>uld  1m*  narnvw  and  high,  and  the  mattres*^  firm.  A  long,  broad 
board  roay  l>c  platHtl  l>eneath  the  latter  if  the  spring  mattress  is  soH, 
SpedalU'  Gtin«truet4K]  ''  fractnre-l>o<ls,"  some  of  which  are  very  ingen- 
ioiMlr  amuigcd,  are  <'onvenicnt,  but  not  at  all  essential.  A  water-lxnl 
•If  Bir-K**!  h  of  tht*  great^'St  vahu'  in  the  treatment  of  fractures  of  the 
cpii>e  in  mininnr.tn^  the  ftirmallcui  and  duratiiui  of  beil-sores. 

TW  piiinl^  U*  Ih'  c(iii!^|t|i'n'd  and  the  indiesitiouM  to  Ik*  followe<I  by  the 
aargvon  «dlc*l  to  tn-at  a  Iniclun*  vary  greatly  in  tliflercni  rases  acconl- 
IDK  to  the  bone  or  |»ortion  of  bone  involvin],  the  complications  that 
exifft  or  arc  to  1m*  rt*an*d,  and  the  age,  the  health,  the  habits,  and 
rv«n  th«r  iKtrial  statu?*  of  the  jiatient.  At  one  end  of  the  long  anil 
raiiod  aenca  of  problemti  which  present  themselves  he  luia  only  to 
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provide  Uie  simplest  mrans  to  protect  tlic  patient  from  additinal  tn-i 
jury  or  pain  during  the  few  days  or  weeks  that  are  nee<le<l  for  repair; 
at  the  oilier  the  highest  rcsoiin^'s  of  hi*  art  are  re^juiri-tl  to  «ive  life 
or  limb  or  to  presi'rve  function.  On  the  one  hand,  tlie  fracture  i\w 
\ic  the  sole  thing  to  l>e  considere<l,  hi<  attention  must  l>e  nnreniiltingly 
given  to  the  p>sition  of  the  fragment.^  an<l  their  inaiiitenancc  in  proper 
rehitions,  anJ  his  skill  ainl  care  will  determine  the  character  of  the 
resnit ;  on  the  other,  his  best  endeavor  may  he  powerless  to  affect  the 
|Misition  of  the  fragments  or  modify  the  result,  or  the  fnieture,  as  i 
in  many  of  the  base  of  the  skull,  may  t>e  a  wholly  unim|>ortant  and 
negligible  ineitlent  beside  the  assiieiatecl  lesion.  t 

The  indieations  for  treatment  arise,  therefore,  iu  varying  degrees 
from  the  fracture  itself,  the  associated  lesions,  and  the  imme<Iiate  or 
Lite  local  or  general  effects  upon  the  paticut.  Occasionally  they  con- 
flict, and  the  surge<jn  must  then  teuijionirily  disregard  some  or  he  must 
even  l>e  content  with  a  defective  Iir^I  n*sult  because  an  attempt  to  ^H 
secure  a  better  one  would  involve  risks  disjin»|>ortionate  to  the  a<lvan-  ^H 
tage  sought.  Tliose  diretHly  con<M.'rned  Mith  the  fractun*  are  to  cor- 
rect displacement  of  the  fragment**,  if  such  <lisplacement  exists  and  if 
its  correction  is  ]v>ftsible  !ind  advisable,  and  to  opjhjse  by  appn>priate 
means  tlie  aetiim  of  those  forces  which  might  repn-Mluce  it,  such  as 
muMrular  action,  swelling,  and  gravity.  This  oirrection  of  the  dis- 
placement is  termed  the  "reduction"  or  "setting"  of  the  fracture. 

Reduction. 

Not  every  fresh  fracture  is  aocompanie<l  by  a  displacement  that  needs 
to  be  corr<H^tc<l;  and  of  those  in  which  such  displacement  exists,  iu 
not  every  one  is  reduction  jiossible  or  advisable;  and  wjmetimes  when 
riHluctiou  is  both  |H>sHible  and  advisable  oircnm!«4anees  rctpiire  tltat  it 
should  be  dclay^Ml. 

Fractures  without  a  displacement  that  needs  to  be  corrected  are 
many  and  varie<l,  such  as  uiost  simple  fractures  of  the  cranium,  of  the 
S4*a|>uhi,  of  the  ribs,  the  ilium,  the  shaft  of  the  fibula  or  tdna  alone^ 
aritl  many  <»f  the  metac^irixd  and  nu'tatar^al  bones. 

lieduction  is  said  to  be  irn|>ossible  (although  in  most  cnsett  the  liottcr 
t<M'm  would  Iw  inadvisable)  when  the  o]>i>osing  conditions  are  such  that 
they  <^jinnot  Ik*  overcome  bv  the  methotU  onlinarily  in  use,  and  when 
more  efficient  ones  wouhl  involve  overbids ncing  disadvjintagea  or 
risks.  The  c:insr>i  of  this  *H)rMlition  arc  varied  ;  among  thcui  may  Im* 
meutionctl  the  iiiterUM'king  of  the  irnyular  ends  of  the  main  frag- 
ments, tl»e  intcr|w»sition  of  soft  imrts  or  small  fragments,  and  the  srtudl 
»i/.c  and  inaccessible  |nisition  ot  a  fnigment,  as  in  some  articular  frac- 
tures. When  the  fracture  is  of  the  shaft  or  sulttuitiineijins  end  of  a 
hing  bone  the  existence  and  character  of  the  (lisplacemenl  are  usually 
HMMignizidilc,  but  whrn  one  of  the  principal  fragments  in  a  jurt  of  the- 
articular  end  nf  n  l(»ug  bone  ami  is  thickly  eoveretl  by  nnist'lc  or 
masked  by  swellitig,  not  only  the  rlmraetcr  btit  even  the  existcuw  of 
the  displacement  may  l»e  in  doubt  and  rernnin  bo  until  aAer  retMur  is 
far  advancc<l.     In   such   cases  an   exact  diagtiosis  can   be  maile  and 
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[Itictlon  can  genomlly  l*e  cttL-ctiMl  l»y  thu  aid  of  an  inriHion  whioh 

the  w'jit  of  fnwrtuiv,  l>iit  ulthoiicli  tin*  prol lability  that  riurh  an 

'I  in  cxpt'ricmnHl   harnls  mid  tiiMler  j»ni|irr  |irt»ojniti(»ns  wonh] 

r«il  by  ilisaMer  is  iinall,  yot  iho  evil?*  of  such  a  result,  if  it 

>llo\v,  are  wi  gix-atly  in  excess  of  those  resulting  from   the 

•r*l<trni'e  of  the  diHplaeenient  that  the  oporatiun  is  nin-ly  tinilertaken 

|wt)i]«*  the  injury  is  retn^-nt,  and  llien  only  because  of  the  presenev  of 

iKnr  rontroljid^  condition  or  danger,  ri^neh  as  ]>n*ssure  n|Hin  ihe  >kin 

ir  a  niain  v«'ss*'l  or  nerve  that  cannot  otherwise  be  reiuoveil.      In  <*asi»s 

K>t  liiu^  eninpbeatiMl   tlie  worst   that   ean   folUnv  after   fmetnn*  of  the 

lailuri*  of  union  or  union  with  a  dis;iblin^  deformity,  and  both 

^  ^_ trimditions  may  be  relievc<i  by  a  hite  operation.     Nevertheless, 

diBKphMX'nients    unrehevable    by    manipulation    ami    likely   to   involve 

^airrKittit   lo«4  of  fimetiou  if  not  correetcil,  can   occasionally  be  recog- 

tiscd.  and  in   mieh   cas«i$  reduction  by  oiH^n  o|>eration  is  ealle<l  for. 

li-  ■  Morally  ctises  in  which  the  limb  has  l>een  jjrently  distorttsl 

tt  ti'  r  the  accident  wi  thtit   the  shaq>  end  of  a  fnij^rment  hns 

driven  into  an   adjoining  muscle,  or  an  oblitpiely  broken   fm^- 

haci  bivn  forced  around   U>  the  opposite  side  of  the  other  from 

bseh  it  has  been  broken.     The  first  form  is  not  uncommon  in  fme* 

nres  of  the  lower  on*l  of  the  femur,  and   I   have  seen  the  second  in 

fmcturtt!*  of  live  t\»n'ann.      From   the  admitteil   propriety  of  ojierative 

^~  fen-mv  in  such  ciises  it  is  a  lon^  step  to  sinnlar  inU'derenee  in 

haft  been  ur^etl ;  and  such  general iziition,  if  acceple<j,  would,  in 

ly  jiidi^uient,  lead  to  disasters  far  more  serious  and  numerous  tlian 

Ivantages  tlmt  wouhl  follow   failure  to  reduce  the  displaee- 

ir  fraetun»s  the  conditions  are  difleivnt :  the  displacrmeiit 
d  may  seriously  compromise  the  usefulness  of  the  joint, 
but  Utile  if  any  relief  is  to  Imj  exiKCte*!  from  a  late  oj^emtion. 
'iusything  is  to  be  done  it  must  be  while  the  injuni-  is  still  recent. 
I»ve  taken  this  rourse  in  a  consi<!emblc  nnnd)er  of  wises,  and  wiih- 
tt  ill  rcMiIl  in  any,  but  T  am  wmvinectl  it  shouM  be  rcs<uMed  to  only 
fliff  thorough  stUily  of  the  o^tiditions  and  careful  weighing  nf  tlie 
ikliahilities.  The  risk  of  such  primary  interference  by  <t|H'nition  i*, 
think,  ]c««  the  more  pnnnptly  it  follows  U|M»n  the  receipt  of  the 
ijonr:  if  it  is  done  witliin  the  first  twenty-four  hours  the  citiidition 
pract»L3iIly  that  of  an  o|M?nUion  u|>on  previously  uniujureil  tissues, 
\w\  tlie  same  c*>nfidenee  may  be  felt  that  jinmiiry  union  will  Ik- 
ml,  but  if  the  thinl  or  ftnirth  day  has  btM-n  reached  and  the  tis- 
arx'  sW'tllon  and  infiltmtctl  with  e.\travas:ite<l  bhwHi  the  same  eon- 
eiinnnt  be  felt,  and  it  is,  I  think,  iH'tler  to  wail  fur  the  subsi- 
of  the  swelling  and  the  abs<trption  of  the  blo»Ml.  It  has  been  ot»- 
rr\'nJ  timt  some  coniiK>und  fractun*s  which  heal  primarily,  and  simple 
ifr*  which  have  Ikh'u  exiMisetl  bv  early  incision,  run  their  etan*se 
le«!i  swelling  and  |N>ssibIy  \^ith  less  gt^neral  niiotitm  than  simple 
rr»*»  Ih'atj'd  w»lely  by  immobilisation;  their  course  is  est.entially 
of  nn  onlinarA'  »>sti'«ii*Mny  for  deformity  ;  but  ueverthelest  the 
'ooe,  in  my  opinion,  in  too  slight  to  justify  routine  resort  to 
,  af  haa  Inh-u  suggested,  in   order   to  obtain   it,  even  with 
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the  lulded  advantage  of  an  accurate  adjustment  of  the  frapnients.  The 
diflereiiee  is  rt|)i)arently  due  to  the  prompt  removal  of  the  estniva-sntod 
hUx>d  and  ll»e  dniinage  of  the  primary  wrous  exudate  ;  aixl  tlieadvan- 
tage,  except  in  a  few  selected  eases,  is  limiteil  to  Home  diminution  of 
the  dit*eomfort  of  the  first  few  days,  and  does  not  extend  either  to  the 
character  of  the  Hnal  result  or  to  the  tin»e  within  which  it  la  ohtainetl. 

Other  conditions  whicli  nuike  exact  and  imnu*<liate  reduction  iniid- 
visahle  are  crushing  of  tlie  sponjry  tissue  of  the  hone,  extri-nie  Hub- 
fa'H^ial  swelling  of  the  brokeu  limh,  muscular  spasm,  and  coincideDt 
injuries  or  t»ther  conditi(»ns  which  prevent  the  application  of  a  drea»- 
iDg  etHeient  to  maintain  tin*  reductifm  when  cnected,  Cnishing  nf 
the  sjMingy  tissue  is  seen  n)ainly  in  the  old,  at  the  upjH'r  end  of 
the  femur  and  hnmerufl,  at  the  lower  end  of  the  nidiuH,  an*!  in  the 
bodies  of  the  vertebne.  The  effect  of  this  eruehing  is  the  same 
as  the  removal  of  a  piece  of  the  bone ;  if  the  fragments  are  restored 
to  their  original  positions  a  gap  corrcsjM»ndIng  to  the  amount  of  the 
crushing  is  created  between  them,  which,  if  the  jKjsition  is  maintained, 
must  be  filled  by  the  pnHluction  of  new  bone,  a  tasU  tliat  may  he 
beyond  the  power  of  the  organism,  an*l  failure  in  which  would  lead 
to  failure  of  union,  a  result  much  more  disalding  than  the  persistence 
of  the  deformity.  In  fractures  at  the  lower  end  of  the  radius  it  would 
lie  easy  to  expose  the  seat  of  fracture,  force  the  lower  fragment 
downward,  and  fill  the  gjip  with  fresh,  decidcifiwl,  or  calcined  bone, 
but  the  deformity  which  remains  after  such  reduction  as  can  be  made 
without  o|>i^ration  has  no  functional  importance,  and  the  c^ses  in  which 
cosmetic  cimsiderations  wotdd  justify  such  interference  must  be  rare. 
In  fractures  at  the  base  of  the  neck  of  the  femur  an  open  operation 
wouhl  Ik'  wholly  unjustifiable;  the  only  other  nu^ins  of  overcoming 
the  shortening  and  roUUiun  of  the  limb  is  by  tbrcible  maniptdation 
»m<ier  an  anaesthetic  and  the  prolongci!  use  of  foivible  tniction  and 
fixetl  dressings,  both  of  which  are  badly  borne  by  the  elderly  patients 
who  furnish  the  majority  of  these  cases. 

Extreme  subfascial  swelling  of  an  injured  limb  shortens  it  and  in- 
creases its  transverse  diameter,  Wiinse  the  capacity  of  the  fascial 
sheath  is  greater  the  niore  nearly  it  approaches  the  globular  ibrni ; 
tH»nsequently  forcible  elongali(»n  of  the  limb  with  the  object  of  cor- 
recting the  shortening  diminishes  the  capacity  of  the  fascial  sheath 
and  increases  its  tension  and  the  prcKsure  upon  its  contents  ;  this 
rtrsislance  may  be  sufficient  to  maintain  the  shortening  against  any 
reasonable  effort  to  overcome  it,  or  to  endanger  the  vitality  of  the 
limb  by  interfercnct?  with  the  circulation.  It  is  therefore  necessary 
to  await  the  subsidence  of   the  swelling. 

Muscular  s|)asm,  excitetl  by  the  trauma  or  by  jiain  or  the  fear  of 
pain,  nets   pi>werfully  at  first  to  fix   the  fragments  in  their   faulty 

Ivksitions  and  especially  to  pnxluee   and  maintain  shortening  of   the 
imb.      It  usually  disapj»ears  within  a  day  or  two,  and  c:in  be  tem|K>- 
rarily  nnntillod  by  anasihesla  or  a  full  dose  c»f  opium  or  even,  as  was 
point^^l  4Hit  by  Hr«K!ji,  by  o<»mpn'ssioii  of  the  nmiu  artery  of  the  limb. 
Asaociutecl  injurien  or  conditions  which  preveot  or  delay  reduction 
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nay  bo  jc^ncra]  or  local,  such  as  profound  shock  due  to  the  fracture 
or  to  0<lier  injuries,  diuiiage  to  tlie  main  vosm^-Is  of  tlic  limb  threaten- 
itift  pinprnc,  and  extensive  wounds  of  the  skin  which  would  prevent 
the*  uite  of  dressings  to  maintain  reduction. 

In  the  ahftsfnci^  of  any  of  these  contraindications  the  sooner  the 
fnuiurt*  \i  "  set/'  the  sooner  the  fragments  ore  brouglit  to  and  fixwl 
in  iLe  |»o*itions  they  are  esjRK'teil  to  ke<!p  during  repair,  the  better; 
for  aJtiiou^h  the  prej»anitory  chanjj^s  in  the  bone  itself  retiuire  several 
ciB3r%  And  in  piuoi*fl  even  weeks,  for  their  completion,  yet  the  accessory 
proceaws  in  the  h) ft  |).'irtf>  bepn  imnRMliatelyf  and  it  is  desinible  that 
tbcT  (ibould  not  be  interrupttrd  or  undone  by  changes  uf  place  and 
raJationiu  The  diiekeulng;  and  infiltration  of  the  parts  adjoining  the 
boav  which  appear  so  pif»mptly  pive  a  stea<lily  incn^asiuir  fixity  to  the 
jwigrtwin  of  the  t^ragments,  and  it  is  ik'sirable  that  that  jioKition  should 
«0  caHy  tt0  posible  be  made  the  |M*rmanent  and  final  one,  for  alt]i<»ugli 
it  caa  ho  chaDgtxI  without  much  difliculty  and  to  a  connidenible  extent 
in  many  fracturee  even  two  or  tliree  weeks  af\er  the  receipt  of  the 
injitry.yct  the  shifl  is  necetjsarily  accomjKinietl  byst»me  loss  of  socnrity 
aod  time. 

Tbe  aottwl  reduction  or  ^ettini^  of  tlie  fractnre  is  in  many  cosch  a 
MUerdun!  piidrd  only  by  jreneral  ideas,  not  by  an  exact  am(  detailcil 
kxM>wlt.-<lf^  of  the  |ie<'uliuritics  of  the  displacement  to  be  overcome  or 
•fvcn  of  iJic  lines  of  fractnre,  and  the  extent  to  which  the  effort  has 
bc«R  Miceessfnl  niii  only  be  surmiseil,  not  positively  known.  Such  is 
Ofltalsly  the  caK?  in  fracture  of  the  shafl  of  a  long  bone  thickly  eoveretl 
WYth  mii«rle,  as  tl»e  femur.  By  eye,  touch,  and  measurements  the 
Wf|ecoa  can  reec^nixe  (shortening,  angular,  rotatory,  and  perhaps  even 
laceml  displacement,  and  by  traction  and  pressure  he  can  stnuphten 
aimI  lengthen  die  limb,  but  he  canm»t  know  whether  or  not  the  adjust- 
nent  of  the  fntgmenl.s  is  aceui-ate  and  clot«.  The  same  is  measurably 
tnte  even  of  many  fracture*  of  bones  tliat  are  more  or  Icns  subruta- 
Deoii»  and  palpable  ;  or  if  |ial|>ation  shows  f«ome  remaining  irregularity 
ttf  AMitline  the  !)est  eflVirt  may  be  unavailing  to  correct  it,  Tliis, 
however,  dues  not  make  the  result  ho  much  a  uiatter  of  cliance  as  the 
vftBtemrnt  may  aeem  to  indit^te ;  the  main  factors  of  disidaeemeut  at 
Uk  different  points  are  known,  and  the  surgeon  is  safely  guideil  by 
thift  knowledge  in  hi^clioice  and  use  of  methods  to  make  ami  main- 
tmin  reduction  and  of  the  attitude  and  supjx»rt  given  to  the  liml»  while 
IIk  frarlurp  is  heading,  and  i**  ju*tifie<l  in  awaiting  the  outcome  with 
ft  oonfidenee  that  is  limited  only  by  knowledge  of  the  fact  that  in  a 
flvlain  pcupctrtion  of  ca.«eSf  fortunately  small,  unknown  and  unknow- 
flbh  factom  roar  defeat  efibrt^  wisely  conceived  and  faithfully  ex- 
mjtcd.  TIm'  ideal  ih  the  complete  r(*storati<»n  of  form  and  function, 
biit  hr  must  otVn  i>P  content  to  obtain,  or  even  to  seek,  much  lew, 
Thew  more  or  lct«  ncccsKiry  limitations  will  be  uu'ntioneii  in  connec- 
tk>n  with  the  r\*suhs  of  the  individual  varieties  of  fnicture. 

Since  the  princi|iid  causes  of  <lisplncement  af\er  fracture  of  the  shaft 
vi  m  long  bune  an*  the  tonic  nuitmction  of  the  attached  muscles  and 
tbe  mmtpported  weight  of  tiic  lower  si'gment  of  the  limb,  reduction 
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the  ftdilrd  advaiitn^  of  an  accurate  adjustment  of  the  fragmcntii.  The 
(HflTort'iKx?  in  a[>)»irt'iitly  duo  to  the  prompt  removal  of  the  cxtravasatc^ 
I)UmxI  and  the  dniiimgi*  of  iIm*  primarv  stTous  exiulat<*;  and  the  advan- 
tage, except  in  a  few  eelei^ted  casiM,  is  limitcfl  to  jjonic  diminution  of 
tile  di-seinnfort  of  the  fir^t  few  days,  and  <loe5  not  extend  either  to  tlie 
ohanicter  of  the  final  result  or  to  the  time  within  which  it  is  c>ht:iined. 

Other  conditions  which  make  exact  and  imnuHliate  reduction  innd- 
visahle  are  crnslnnjj  of  the  sponpy  tissue  of  the  hone,  extreme  sub- 
fiLscial  Hwellirig  of  the  broken  liiub,  muscular  S|ja8m,  and  coincident 
injuries  or  other  coiiditionH  whicli  prevent  the  application  of  a  dress- 
ing efficient  to  maintain  the  n*du<'lion  when  et!ecte<l.  Cruhhing  of 
the  gpongy  tihsue  is  seen  maiidy  in  the  ohi,  at  the  up|HT  end  of 
tlie  fenuir  and  lunneni^,  at  the  lower  end  of  the  radius,  and  in  the 
bodies  of  tiie  vertebne.  The  effect  of  this  crushing  is  the  same 
as  tlie  removal  of  a  piece  of  the  !K>ne ;  if  the  fragments  are  restored 
to  their  original  positions  a  gap  corre?*[»*»nding  to  the  amount  of  the 
crushing  is  created  between  them,  which,  if  tl»e  poi^ition  is  maintnined, 
must  be  fille<l  by  the  production  of  new  bone,  a  task  that  nuiy  l>e 
beyond  the  power  of  the  organism,  ami  fiiilure  in  which  would  lead 
to  failure  of  union,  a  result  much  more  disabliug  than  the  persistence 
of  the  deformity.  In  fractures  at  the  lower  end  of  the  radius  it  would 
Ix^  easy  to  expose  the  seat  of  fnicture,  force  the  lower  fragment 
downwanl.  and  fill  the  gap  witli  fresh,  decjileified,  or  calcimnl  bone, 
but  the  deforuiity  whieli  remains  after  such  reduction  as  cau  Ihi  made 
without  o|>eration  has  no  functional  inqwrtance,  and  the  cases  in  which 
cosmetic  wmsiderations  would  justify  such  interference  must  l>e  rare. 
In  fractures  at  the  base  of  the  neck  of  the  femur  an  open  operation 
would  Im'  wholly  unjustitiable  ;  the  onlv  other  means  of  overcoming 
the  shortening  and  rotation  of  the  limb  is  by  forcible  manipulation 
under  an  aufestlietie  and  the  pn>longe*l  use  of  forcible  traction  and 
Hxe<l  dressings,  both  of  which  are  badly  borne  by  tlie  elderly  patients 
who  furnish  the  majority  of  these  cnse^. 

Extreme  subfastrial  swelling  of  an  injured  limb  shortens  it  and  in- 
creases its  transversa*  dianurter.  because  tlie  e^imcity  of  the  fascial 
shciith  is  gresiter  the  more  nwirly  it  ap])roaches  the  globular  form  ; 
consequently  forcible  elongation  of  the  limb  with  the  object  of  cor- 
recting the  shortening  diminishes  the  cjipacity  of  the  fas*Ma!  sheath 
and  increases  its  tension  and  the  pressure  upon  its  contents  ;  this 
re^sistance  may  Ik*  sufficient  to  maintain  the  shortening  against  any 
reasonable  effort  to  overcome  it,  or  to  endiinger  the  vitality  of  the 
limb  by  interference  with  the  circidation.  It  is  therefore  necessary 
to  await  the  subsidence  of  the  swelling. 

Aluseuhir  sjKLsra,  excited  by  the  tnuima  or  by  pain  or  the  fear  of 
pftin,  acta   powerfully  at  first  to  fix   the  fragments  in  their   faulty 

{Misitious  aij<l  esjHH'ially  to  prmluce   and  mnint^iin  shortening  of  the 
imb.     It  usiiidly  disaj»pears  within  a  day  or  two,  and  can  be  tempo- 
rarily annulhil  by  anaMihesia  or  a  full  t]o»e  of  opium  or  even,  as  was 
])oin(4Hi  out  by  Kr<»ca,  by  compression  of  the  mam  artery  of  the  limli. 
Associated  injuries  or  conditions  wliich  prevent  or  delay  reduction 
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mar  he  f^enpral  or  local,  hdoIi  Hit  profuiind  ^hock  due  to  the  fracture 
or  to  otbtT  injuric?'.  (huniip?  Id  the  main  vch^mlIs  of  the  limb  threaten- 
ing }{:an^rfne,  auil  vxtetisive  wountU  of  the  &kin  which  would  prevent 
the  use  of  dre^MOg^  to  maintain  reduction. 

In  the  abt^ence  of  any  of  the^e  contra  indications  the  Booncr  the 
fnutare  is  "  act/*  the  MK>ner  the  fra^^nients  are  brought  to  and  Eixed 
in  the  poeitions  they  are  exj»ected  to  keep  during  repjiir,  the  better; 
for  altlK>ti|f h  the  prejxiratory  changes  in  the  Utne  iti?elf  reauire  tfcveral 
dsTB,  anti  in  places  even  weeks,  for  their  completion,  yet  ine  accessoiy 
prticcfft>es  in  the  «>ft  jwirts  l)efrin  immetliately,  and  it  is  desirable  that 
th<nf  ^hoQld  not  be  interrupt<tl  or  uudoue  by  changes  4»f  place  and 
nlattoiis.  The  thickening  aud  infdtrution  of  the  ]>iirts  adjoining  the 
bwm  which  appear  s»o  promptly  give  a  jitendily  incrojising  fixity  to  the 
pontioo  of  the  fragments,  aD<l  it  is  dei^irable  tliat  that  {xisition  should 
•a  rariy  a^  posiblc  be  made  the  permanent  and  final  one,  for  although 
it  cmn  be  changed  witliuut  much  dif!iculty  and  to  a  cousiderable  extent 
in  many  fractures  even  two  or  thret^  weeks  after  the  receipt  of  the 
injury,  yet  tlie  shift  is  n«,^>ei*sttrily  acconi|Kinied  by  some  loss  of  security 
aod  time. 

Tbe  actual  nnluctlon  or  setting  of  the  fracture  is  in  nianv  cases  a 
pRwedure  guided  only  l)y  general  ideas,  not  by  an  exact  and  detailed 
kaov]c<lge  of  the  |H'euliarities  of  the  displacement  to  be  over^-ome  or 
even  of  tbe  lines  of  fracture,  and  the  extent  to  which  the  eflort  has 
been  suceesBful  can  only  l>e  surmised,  not  [Htsitively  known.  Such  is 
DOtablr  the  aue  in  fracture  of  the  nhaft  of  a  long  bono  thickly  covered 
with  nnarJe,  as  the  femur.  By  eye,  touch,  aud  meahurtfrnents  the 
fliir?»i>n  i-an  recognize  shortening,  angular,  rotator^',  and  }ierhaj>s  even 
be  l.'icement,  and  by  traction  and  pressure  he  can  straighten 

aiM  it'imtiiL'u  the  limb,  but  he  cannot  know  whether  or  not  the  adjust- 
nenl  ni  the  fragments  is  accurate  and  close.  The  some  is  nu»asund)ly 
tme  cA'cn  f»f  many  fractures  of  bones  tJiat  are  more  or  les^s  sulicuta- 
DHiaa  and  {ud[tablp  ;  or  if  [ntl^mtion  shows  some  ri'maining  irregularity 
of  OQtlinc  the  lH»st  eflbrt  may  \k  unavailing  to  correct  it.  This, 
bowrTcr,  dt»*s  not  make  the  result  so  much  a  matter  of  clianee  as  the 
fltaAoDcnt  may  seem  to  indicate;  the  main  factors  of  displacement  at 
thi     ^'^'  inls  are  known,  and  the  siirgeou  is  safely  guide<l  by 

th  in  his  choice  and   use  of  methods  to  make  and  main- 

tB:  "O  iind  of  the  attitude  un<l  supj>ort  given  to  the  limb  while 

tht  '    is  lnnling,  and  is  ju-^tiHed   in  awaiting  the  outcome  with 

A  cnnfifh-nn*  that  is  limited  only  by  knowledge  of  the  fact,  that  in  a 
aartain  propi^rtinn  of  <!as(^,  fortunately  small,  unknown  and  unknow- 
alJtt  faoianpi  may  defeat  efforts  wisely  conceived  and  faithfully  ex- 
«roti*d.  Tlie  ideal  is  the  complete  restoration  of  form  and  function, 
bat  be  mu»t  »>fti'n  l*e  c^ontent  to  obtain,  or  even  to  seek,  much  less. 
These  more  or  Icsh  necessary  limitations  will  l>e  mentioned  in  connec- 
Ikm  with  the  results  of  the  indiviilual  varieties  of  fracture. 

fitnov  the  princijial  causes  of  displacement  after  fracture  of  the  shafV 
of  a  long  bone  are  the  tonic  c^mtraction  of  the  nttaclusl  mitscles  and 
the  anaappurtcd  weight  of  tiie  lower  segment  of  tlic  limb,  reduction 
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IB  commonly  effected  by  bringing  this  lower  segment  into  line  with 
the  tipper  one  :iii*l  nuikin)[;  stoutly  traction  wpon  it  in  tlie  direction  of 
its  long  axis,  tlic  ditlVrent  joint.s  In'ing  usually  held  in  jiartial  Aexion 
in  order  that  the  attached  mui*cle«  on  eitlier  side  may  lie  correspond- 
ingly relaxwl.  Note  must  l)e  taken,  in  fractures  at  certain  points;,  of 
tlie  known  tendency  of  the  un[)er  segment  to  assume  a  certain  attitude 
l»ccause  of  the  unoppost  il  notion  of  the  muscles  attached  to  it,  !in  atti- 
tude which  is  r)ftcn  but  fnintly  indicated  by  the  form  of  the  limb  if 
the  fniguient  is  shi»rt  and  thickly  covcicd  by  muscle.  Common  ex- 
amples ure  furnished  by  fnu^iures  of  the  upinr  tliinl  of  the  femur  and 
of  the  surgical  neck  of  the  humerus,  in  Ixjth  of  which  the  upper 
fragment  may  be  markedly  abducted,  flcxe^i,  and  rotate<I  outward. 
The  Hurg<Hm  contidently  places  the  h)wcr  segment  in  the  correspuiding 
attitudt',  even  if  he  cannot  detect  the  deviation  of  the  upper  one,  for 
he  knows  tliut  even  if  it  does  not  exist  the  ujiiier  fragment  will  fallow 
the  movement  he  gives  to  the  lower  one,  and  the  two  pieceij  will  be 
in  line  when  he  makes  the  traction  designed  to  give  the  limb  its  proper 
length. 

While  traction  (and,  if  necessary,  rotation  of  (he  lower  segment) 
is  njude  the  siirgetm  makes  lateral  pressure  to  correct  such  lateral  dis- 
placement jis  may  remain,  and  seeks  to  discover  and  take  advantage 
of  such  peculiarities  of  the  line  of  fracture  as  may  aid  him  to  main- 
tain the  ])oHition  he  gives  the  fragments.  Thus,  in  a  tninsversc  frac- 
ture or  in  one  with  marked  irregularities  of  outline  the  i»[>posing  ends 
nmy  be  so  engagt?<l  with  each  other  tliat  the  lower  fr.igment  will  be 
held  in  place  and  kept  from  overriding,  notwithstanding  the  pull  of 
the  nnistdes.  If  there  is  only  an  angidar  displacement,  as  in  partial, 
snb|HTiosteai,  and  some  tnmsverse  fractures,  traction  is  not  needed, 
and  the  snrj^eon  has  <»nly  to  correct  the  deviation  by  lateral  preasure. 
In  the  partial  fractures  of  adolescence  this  s«)metimes  requires  con- 
siderable force;  the  knee  must  be  places]  against  the  projecting:  angle 
and  tlic  ends  drawn  into  line  ;  bnt  usually  it  can  be  accomplished  by 
the  hands  alone,  the  thumbs  iM'ing  plact*<l  against  the  angle  while  the 
tingers  grasp  (he  limb  above  and  below  it. 

A  serious  obstacle  to  reduction  occasionally  arises  from  the  |)enetra- 
tion  of  the  overlying  muscle  and  fascia  by  the  sharp  end  of  one  of  the 
fra^rmenis,  usually  the  np|K'r  one.  This  occurs  most  frequently  in 
oMiipie  fracture  of  (he  lower  thinl  of  the  femur,  and  turn  there  Ik* 
trciited  must  et!c»etively  by  flexing  the  hip  and  the  knee  to  a  right 
angle,  thus  drawing  the  reJaxwl  quadriceps  (which  is  the  muscle  com- 
miirdy  (HMietratc*!)  downwanJ  past  the  eng.ige<l  end  of  the  upj>er  frag- 
ment, and,  if  necessary,  con»pleting  the  act  by  traction  at  the  knee. 
This  exemplifies  the  jirinciples  of  treatment  in  all  cases:  relaxation 
of  the  muscle,  if  it  cn>sses  the  prctximal  joint,  an<l  also  the  fascia  by 
moving  the  limb  tnward  the  corresfjonding  side;  drawing  the  muscle 
dciwnwani  by  lM*nding  the  distui  joint  in  tlic  opposite  direction  ;  and 
then  liflinf^  the  lower  segment  (»f  the  limb  Uidily  away  from  the  npper 
fragment.  If  this  or  other  appropriate  manipulations  fail,  the  frag- 
ment must  be  exp«)sed  by  an  incisiim  and  freed  by  direct  means.  If 
tlie  fragment  has  |>erforated  the  skin  also  the  opening  should  be  at 
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fw  mlar^cnl  nnti  riHliiftion  giiidftl  nnd  aick-ti  tlimugh  it ;  ns  the  exter- 
1  wu<in<l  oxints.  iiotliiiig  is  l(>.-<t  and  nmdi  nmy  begamtnl  by  freely  iisiog 
for  nxJui'tioii,  cleaning,  and  drainage. 

Wbioevcr  an  anre-.-Jtljctic  is  given  it  i^  prudent  to  protect  the  broken 
b  durinj;  its*  adniitiistration  by  tcni|Hirary  splints  or  the  liands  of 
a)«iMant  in  order  Uiut  the  lueeratiouH  may  not  be  increased  by  the 

is  struggles  of  the  patient. 

Itt  •ome  ca^>!9  in  ^vhieh  the  fragments  are  fimdy  interlocked  or  im- 

.  rt*ttjd>Iy  in  ssoine  CoUes's  fnietures  at  the  lower  end  of  the  radius, 

Jvit^ble  to  increase  the  angular  displacement  as  a  first  titep,  and 

rciLly  lo  move  the  htwer  fragment  bnrkward  and  forward  in  order 

Imtak  up  tJic  ini|>uetion  and  tliufi  taeilitate  reduction. 

Wb^u  the  line  td'  fnicture  runs  through  or  close  above  the  articular 

(1  of  a  bone  it  it*  at  most  points  impnieticable  to  control  the  position 

xht  small  articular   fragment  by  manipulation,  because    it   is    too 

I  fir  too  deeply  covered  to   Im*  gnispcnl  ;  under  surli  eircumstaueea 

fiometimes  be  brought  into  place  by  .so  changing  the  attitude  at 

ixifTe>jionding  joint  as   to  make  tense  n  j»ortion  of  the   capsule 


i*»  attaeheil  to  it  and  then  by  continuing  the  movement  to  eor^ 
t  ihe  difijdaccment,  or  by  making  direct  tmction  upon  it  through  its 
nti^  In  some  injuries — «'. /7.,  separation  of  the  upper  epipliysis 
hunicnii^  and  Pott*w  fracture  at  the  :ink]e — the  character  of  the 
dilptwemcDt  iii  k>  cont^tant  that  a  formula  of  tnatnient  is  based  U)>on 
fiKrtB ;  similar  formuhe  have  been  nmde  for  injuries  at  other 
points,  as  tiie  elbow  and  knot*,  but  the  lesions  and  displacements  arc 
tben  toil  varied  to  make  routine  treatment  safe.  At  the  shoulder  the 
aefiftnitcd  epipliy^is  Is  in  anterior  ilexion  and  alKluction  although  the 
ftm  hangs  l>y  the  side  ;  on  niising  and  abducting  the  elbow  the  raove- 
BMOf  of  the  already  fle.xeil  and  abducletl  cpiphy>*ij*  \^  promptly  arrested 
at  thi*  oomml  limit  by  the  posterior  {K>rtion  of  the  capsule,  and  then 
the  lowrr  pfjiiion  of  the  humerus  is  bmught  into  line  with  it  by  c<in- 
tiBiiinp  it^  movenu'nt  in  the  same  dinn-tion,  and  thus  the  angidartti^- 
plaei}nM*nt  is  corn-et***!.  At  the  ellw^w,  at\er  fractun*  of  the  internal 
OOBdrlr,  the  sumill  fmgment  can  Ik*  drawn  down  into  place  by  full 
CStett^ion  of  the  joint  and  alKluction  of  the  forearm  ;  and  after  supra- 
eoodjloid  fnicture  of  the  humerus  full  tb^xitm  of  the  elbow,  by  making 
t«ttir  tl>e  jKirrteritjr  |M)rtion  of  tlie  ejij»sule,  enablen  the  Mirgi^on  to  cor- 
ffvct  an  angidar  displaemietit  of  the  lower  fragment  in  winch  the  n]H'X 
of  tllC  angle  U  directed  forwanl. 

Retention. 

jecta  of  retention  are  to  prevent  displacement  of  the  fnig- 

menu  by  the  various  agents  that  are  ctwipetent  to  pnHlucc  it,  notably 

idar  contniction,  to  pn^tivt  the  limb  fn>m  external 

il  he  progr«»ss  of  re|Miir,  and  to  pn*vent  the  pain  that 

be  cau&pd  by  movement  of  the  frjigments.     The  relative  Jm- 

or  aria:ency  of  thew  nee^ls  \"arie8  gn^itly  in  ditfrrent  eas<'S, 

mxA  ihiM,  Uii»ether  vith  the  mer'hnniead  conditions,  nteasnnddy  deter- 

Cbe  cfaoioe  of  the  mcthtKl  of  tn^atment.     Thus,  in  the  fnicture 
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of  a  single  long  bone,  Buch  as  the  femur,  where  the  weight  of  the 
limb  ami  tlie  action  of  the  musclen  are  efficient  and  always  ready  to 
nnKliK'o  displacement,  support  equivalent  to  that  dcstroywl  by  the 
injury  munt  i>e  supplied  hy  apparatus ;  while  in  fractures  of  only  one 
ot  two  or  more  panillel  bones,  as  of  the  fibuhi  nr  of  a  rib,  or  in  those 
of  (he  flat  or  Hmatl  sptmgy  boneti,  or  of  au  ajHiphysis  or  condyle,  only 
such  a  dressing  id  required  as  will  mo*Ierute  or  prevent  voluntary'  or 
involuntary  contraction  of  attaclied  muscl<'S, 

The  swelling  of  a  limb  which  so  promptly  fuUows  it«  fracture  is  an 
element  of  much  im|K>rtance  because  its  variations  affect  the  adjust^ 
racnt  and  tit  of  most  drej^sings  and  iKHrause  its  appearance  after  the 
application  of  a  dressing  that  envelops  a  limb  may  so  interfere  with  the 
circulation  as  to  cause  gangrene  of  the  limb  or  lachtemic  degeneration 
and  contracture  of  the  muscles.  For  these  reasons  it  is  frequently 
advisable  to  delay  the  application  of  an  enveloping  permanent  ilres*^ng 
until  nWcr  the  swelling  shall  have  notably  subi^idetl,  and  it  slioidd  be  tho 
rule  to  make  frequent  examination  of  the  fingers  and  t^jes  during  the 
first  two  or  three  days  after  the  appliwition  of  such  a  dressing,  and  to 
leave  them  uncovered  by  the  dressing  for  the  purjwse  of  such  exami- 
nation. 

The  possibility  of  dangerous  constriction  is  specially  to  be  iMirne  in 
mind  in  dressings  which  completely  and  olo^ely  encircle  a  limb  and 
which  are  inelastic,  such  as  r»lastor-of- Paris  encasement  or  even  a 
muslin  roller-bandage  applied  directly  to  the  surface  without  an  inter- 
vening layer  of  cotton.  Such  a  dressing  snugly  applied  M'hilc  the 
injury  is  recent  will  almost  always  become  too  tight  and  will  have  to 
be  remove<l  in  a  few  hours  either  l)ecause  of  the  pain  which  it  causes 
or  o£  the  thrtmtening  strangulation  of  the  tissues.  This  is  tnie  even 
when  the  injury  is  a  comparatively  slight  one.  I  have  seen  gangrene 
of  the  hand  and  f  irc^arm  follow  the  application  nf  a  gypsum  dressing 
for  fracture  of  the  olecranon.  A  ndler-bandage  may  Iw  placed  directly 
upon  the  limb  belmo  the  fracture  to  restrain  its  swelling,  but  should 
not  be  carried  as  high  as  the  fracture  l>oneath  the  splints,  except  very 
loosely;  and  when  splints  are  use<i  they  should  be  bnwid  enough  to 
prevent  circular  constriction  by  the  bandage  which  binds  them  in  place. 
If  plaster  of  I'aris  is  used  it  should  pR'fcrably  be  in  the  form  of 
moulded  splints,  not  complete  encasement,  or  at  least  in  a  form  which 
will  permit  the  dressing  to  be  loosened. 

It  is  a  good  rule  also  to  remove  a  permanent  dressing  after  ten  or 
twelve  days  in  order  to  detect  and  correct  any  disphuH'ment  that  may 
liave  taken  place  under  it  and  to  tighten  or  n^new  it  t^)  meet  the 
shrinking  of  the  limb. 

It  is  specially  important  that  the  possibility  of  wmBtriction  by  the 
dressing  should  be  guarded  against  whenever  the  injury  is  such 
tliat  it  may  itself  cau^  g:ingrene  of  the  limb.  A  limb  whose  vitality 
has  thtis  Uvn  put  in  doubt  by  the  injurv  should  Ik?  ti-eated  for  the 
Jirst  few  days  with  the  primurv  oliject  ot  favoring  the  imjiaired  cir- 
culation and  e^fH'cially  of  avoiding  the  crwilion  of  any  additional  ob- 
stacle to  the  venous  flow,  and  this  not  only  for  the  advantage  of  the 
patient,  but  also  for  the  protection  of  the  surgeon  against  Uie  suspicion 
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or  the  chariere  ihat  his  dressings  may  have  cauwd  the  panprone.     This 
dtaa"'  lilt  of  injun'  is  ;i  fruitful  Mnirce  of  suits  for  nial|>niotio<% 

and  t  .■v  timt  ic  was  duo  to  the  injury  and  not  to  the  ireaiment 

in  ttduaUv  vk-weil  with  so  niueli  siispioiun  tliat  the  sur);ef>n  shoult)  )>e 
itcLfiu  fixim  the  lM*ginnin^  of  the  e^tse  that  tlie  real  ejiuse  should  be 
It  muMt  Im!  remenal>eroil   that  in  the  great  majority  of  castm 
•no  lA  of  the  moist  form  and  due  to  interference  with  the 
_    w,  and  that   this    interference  may  easily  aud   rapidly  he 
to  a  dftt^rous  degree  by  circular  couHtriction  at  eveu  a  single 
poittL 

Quies  diller  far  Iihi  widely  in  severity  and  local  conditions  to  j>ermit 
of  ft  griu'nil  nde  of  practice  applicable  to  all.  Many,  in  which  the 
teodeikcy  to  di.-«placement  i^  slight  or  easily  controlled,  may  Ik?  tn>ate<l 
in  a  pcinuiueJil  dre:?^ing  from  the  lieginning,  one  which  gives  the  ncH> 
cwuy  iaip|K)rt  without  danger  of  constriction,  and  can  be  lel\  in  ]>laee 
ir  reraovuil  tem)>orarily  for  inspection)  for  one,  two,  or  three  weeks. 
ibers,  mon»  f«vere,  such  as  most  fractures  of  the  femur,  also  receive 
penuanojit  dressing  at  the  beginning  l)ecauAc  this  dressing  is  mainly 
»plied  below  the  neat  of  fracture  and  d(x;s  not  expase  to  constriction 
swelling.  Others,  such  as  most  fractures  of  the  leg,  should  rest  in 
temporary  dreti^ing,  such  as  a  Volknmnn  splint,  for  from  five  to 
days»  anless  permanent  moulded  splints  that  can  be  looseneil  are 


So,  too,  when  the  surface  of  the  limb  has  been  so  torn  or  bruiswl 
that  the  wounds  cannot  l>e  pro[>erly  tre4ited  through  an  opening  made 
&>r  the  pur{Mkse  in  a  permanent  dressing,  and  when  damage  to  the 
derper  part^  furbids  the  use  of  any  constriction  or  pressure.  I'nder 
Boeck  oircamstancet^  the  surgeon  must  be  content  to  make  such  dressings 
aBthe  MflDciated  injuries  require  and  to  leave  the  limb  simply  suit- 
ported  D|>on  the  bed  by  pads  or  in  spHutj}  loosely  applied  over  the 
olker  di«niug».  Although  the  use  of  these  tcmponiry  dressings  may 
ba  acooMarily  prolonged  tor  several  weeks,  it  will  l>e  convenient  and 
pciycr  to  describe  thorn  under  that  title. 

The  presence  of  Inrge  blebs  is  sometimes  an  additional  reason  for 
delay,  although  they  usually  heal  proin]illy  under  a  protective  dresB- 
iag  after  puncture.  If  it  is  desire<l  to  leave  the  Hmb  as  undisturbed 
as  pfMsiblc,  It  Is  advi.snble  thoroughly  to  clean  and  disinfect  the  a<]- 
iaimn|f  akin,  cut  away  all  the  raided  epidermis,  cover  the  expose<l  sur- 
ftpa  With  »terile  rublicr  tii^ue  or  silver  foil,  aud  apply  a  gauze  dreiising. 


Temporary  and  Removable  Dressings. 

Tbe  object  of  a  teni[K»rary  dressing  is  mainly  to  protect  the  jtatient 
dn<X  \mn  and  additional  injury  by  movement  of  the  fragments 
iTBOSport  to  his  home  or  hospital,  or  to  jm^vent  displacement 
VIMapp«>rtiMl  weight  of  the  lower  segment  of  the  limb;  it  is 
rienl  to  prevent  ilisplacement  by  the  action  of  the  muHcles 
chamcter  of  the  fracture  is  such  that  such  displacement  is 


These  arc  tisuallv  mode  of  wood,  but  in  casG  of  need 
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many  other  materials  are  available,  such  as  card-board,  stiff  leathefi 
irun,  ziiic»  tin,  even  bundles  of  tightly-rolled  straw. 

The  wooden  splint  in  it^  Hiinjik'st  form  in  a  piecu.'  of  .soft  wood  of  a 
length  and  breadth  corresponding  to  those  of  the  injuretl  limb  and 
thick  enough  not  to  ben(»  tinder  firm  pressure.  A  thick  hiyer  of 
cotton  or  other  8oft  material  should  l>e  bound  along  the  side  wliich  i^ 
to  rest  against  the  limb,  and  siuinld  In*  n'inforoed  at  neetlod  points  in 
order  to  fill  depressions  of  the  surface  of  the  limb,  Pmjeeting  |xtinta 
of  bone  sfiould  l>o  pn)tecle<l  by  cotton  j)lace4l  armmd  tliem,  not  upon 
them.  While  un  assistant  makes  tracticm  upon  tlie  lower  segment  of 
the  limb  the  surgeon  places  the  pplints,  one  on  each  side,  and  binds 
them  on  with  a  rollcr-bandaf^r,  taking  care  that  the  turns  support  the 
Jirab  throughout  its  entire  length,  but  do  not  make  eircuhir  oompre^ 
sion.  The  splints  should  be  long  enough  to  suj))K>rt  the  hand  and 
foot  respectively.  A  fonn  in  common  hospital  use  is  the  thin  bass- 
wood  splint,  the  necessary  rigidity  being  obtained  by  binding  several 
together. 

Ooocb'fl  flexible  wooden  splint,  which  in  made  of  narrow  strips  pasted 
together  upon  cloth  on  one  side,  is  di'siirned  tn  adapt  itself  to  the  curve 
of  the  limb  and  thus  give  a  more  uniform  supp*rt.     It  is  rarely  used. 
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The  carved  splints  sold  in  packages  of  assorted  sizes  have  few  if 
any  |)oints  of  superiority  over  tho.sc  improvised  for  the  occasion,  for 
they  also  nee<l  to  be  fitt^nl  and  ]wi<lde<l.  If  it  is  desired  to  have  a 
splint  that  more  nearly  follows  the  contour  of  the  limb  an  excellent 
one  can  be  made  with  plaster  of  Paris  (see  beh)w)  or  card-board  or 
leather  softened  iu  water,  and  similar  ones  can  also  be  used  with  ad- 
vantage over  the  dressings  that  are  needed  for  associated  wounds  of  the 
skin  or  compound  fraclur<»s. 

Splints  of  wire  (Fig.  28)  that  can  be  measurnbly  modelled  to  the 
limb  are  convenient ;  they  can  lie  had  from  the  instrument  makers. 

The  firactoie-box  (Fig.  29)  is  a  form  of  wooden  splint  oDoe  much 


ti«r(l  in  frni-hiruK  of  the  leg,  but  now  nlmoet  wholly  discnrtlocl  for  tlie 
frjllnwin^j: 

Volkmann's  splint  (Fig.  30)  is  a  slmllow  gntter  and  f*M>t-|>iecc,  made 
in  tfevcml  Icngtlii^,  and  fitted  witli  a  movable  sup|)ort  by  which  the 

Fio.  2». 


Pullt'i  frftclure-box. 


loot  can  \w  rai«^l  frrnn  lh«'  b<*<l.  For  use  it  !>■  tliiokly  piulihil  with 
roltj»n»  and  thr  Irg  is  bound  in  it  with  a  r<)ller-l>andagc.  Vnrv  must 
hr  tnkiTi  thiit  iindiif  prrssiin*  is  not  niach^  on  tht^  nkin  covering  tlic 
fn>nl  i»r  iht'  libiu  by  the  b:uuhige  or  tin  the  hiM^l  or  the  t<'ndo  Achillis; 


Km.  30, 


ToUnDfton'*  ipllnt  Ibr  Ice. 


the  latirr  pmwun*  \n  bi^t  avoided  by  slinpng  the  foot  l>y  means  of  a 
hnmti  ctiip  of  adbt^ivo  phister  extending  from  the  middle  nf  the  eatf, 
*^^*^      d  along  the  sole,  to  the  top  of  tlie  foot-piece,  where 
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it  is  niiule  fast  by  a  reversed  piece  attached  to  it  and  thea  to  the  lower 
surfuot-  of  the  nioUil. 

Gutters  of  j»nlvanized  wire  or  tin  (Fig.  31)  are  much  used  for  fnie- 
turos  of  the  hnmenis  :  tliey  give  more  protection  Uian  8hort  splints 
becaiiHe  tliey  inclntle  the  fon-arrn.  Tliey  can  Im;  readily  made  from 
Bheets  of  wire  gauze  l»y  taking  a  strip  of  suitable  size  and  cutting  it 
jartly  through  at  the  angle,  au<l  tying  together  tiie  masher*  which  ovcr- 
a|>  where  it  is  bent. 

When  it  is  desired  to  cover  the  limb  with  dressings  bccau>«e  of  the 
presence  of  a  wound  of  the  skin  or  to  make  moderate  uniform  com- 
pression, or  while  waiting  to 
Fio.  31.  learn  the  effect  of   tlie   injury 

upon  the  vitality  of  the  skin  or 
the  limb,  a  convenient  method 
of  applying  them  ^y  that  they 
pan  he  rea<lily  and  |>aiuleK**ly 
removed  for  adjustment  or  in- 
spection is  in  the  f  »rm  of  the 
ScuJteluif  bnntUjffr,  a  dressing 
which  was  formerly  in  wide  use 
for  retentitm.  The  dressings 
are  cut  in  thick  stripfi  one-half 
longer  than  the  circumference 
of  the  limb  and  three  or  four 
inch&s  wide,  and  then  arranged 
upon  a  piece  o^  muslin  a  little 
longer  than  tikj  piirt  to  be 
dressed  in  such  a  way  that  each  overlaps  its  adjoining  upiier  one  bv 
about  an  inch.  The  limb  is  then  placed  along  the  centre  of  the  Imnd- 
ages  and  each  end  of  each  of  the  latter,  beginning  with  the  lowest, 
turned  over  the  front  of  the  limb  until  it  is  entirely  envclojKMl ;  lateral 
supiiort  is  giv(?n  by  splints  rolletl  into  the  sides  of  the  underlying  strip 
of  munlin  and  ImmuuI  fast,  or  by  otlier  splints,  or  by  placing  the  limb  in 
a  Volkrnann  splint  or  a  gutter.  The  front  and  sides  of  the  limb  can  then 
be  readily  ex|)ofle<l  by  turning  back  the  ends  of  the  pieces  of  dressing. 
Instead  of  lateral,  anUrior  or  pftMerioi'  splints  may  l>e  used,  either 
that  they  may  t>e  combined  with  suspension  or  that  iwirtitms  of  the 
limb  may  be  more  conveniently  exposed  ami  dresst'd.  IJocause  of 
the  im|»ortance  of  equally  <listrilMiting  tlie  pressure,  a  ]>osteri<»r  splint 
to  be  usetl  with  susjiension  should  be  accumtelv  iitted  to  the  Iirab; 
oonswiucntly  the  mouIdc<l  splints  (plaster  of  Pans,  gutta-percha,  etc, 
see  below)  are  to  be  preferred.  When  they  are  sufflcirntiy  rigid  the 
limli  can  Imj  susjK'nded  by  two  or  three  bandages  passed  benetith  and 
attachefl  above  to  a  suitable  sup|K)rt. 

Ijate  in  the  treatment  uf  fracture  of  the  femur  one  of  the  forms  of 
hij>-sj)lints  m:iy  be  conveniently  used. 

Anterior  suspended  splints  may  also  Ik;  of  the  moulded  kind,  with 
included  metal  rings  or  loops  for  the  attnehment  of  the  8Up|>orting 
a>rds,  or  some  mo<litication  of  Nathan  R.  Suiitirs  anterior  splint 
specially  dcsigncil  for  the  treatment  of  fractures  of  the  femur.     This 


wire  guiur  l.-T  !ln  Jiriii  mid  furcArm. 


I 


■ 
I 


iplinl  (Fig.  33)  Is  nuwle  of  two  |urallul  iron  roih,  joinf^^l  at  the  emlw, 
by  tvro  or  thrcv  ioUTnitxliuU.*  fckI.s,  bent  Hliglitly  at  the  knee  und 
Ay  uptt'vxJ  At  each  end  to  fit  the  foot  aud  pelvis.     It  is  plact^l 
in^  tlie  anterior  siirfaoc  of  the  limh,  which  is  attjiehod  to  it  In'  a 
ler  or  U\  strips,  luid  is  &U!i|)eDded  by  curd.s.     Uodgeu'g  splint  lia8 
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Soflpendrd  moulded  rpllnL 


its  place  for  fnictiircs  of  tlie  thij^h  because  of  the  additional 
tjon  which  it  i^tipplies,  but  SmitliV  is  useful  in  those  and,  in  suit- 
ily  KDodified  fornui,  in  otlicrs  when  suspension  alone  is  desired. 
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Nath«n  R.  BmfUi't  anterior  npllnt. 

Ht-H***  splintji  are  con.slmeted  of  any  materinl  that  ran  l>e  made 
tctnpomrily  M»fi  enough  accurately   iv  t;ike  the  t^haiH;  of  the  |utrt  to 
hidi  it  w  fitted  and   uhieh  then  betYimes  ha  nl  enough  to  rein  in  the 
ij        '  11   to  it.     The   niaterialn   mo^tt   fre<]Ucntly  used  are 

.  |KiHteU>ard,  leather,  felt,  and  guita-percha. 


Parttt-biKirtl  is  M>!e<l  hy  s^ncninij  our*  or  two  strips  of  snitahlo  siatc  l>y 
irimicrsitm  in  hot  watur,  ami  thou  moiildinj/  tlioni  to  the  limb  by 
I)iiifling  tht'iu  on  snugly  with  a  ro!l«r-baiHla^e.  Tt'n)|iorary  8up|K>rt 
must  iiKiially  bo  given  by  other  splints  until  tlie  pn»!el»oanl  has  l>e^ 
come  hani  by  drying.  When  it  is  nccessarv  to  lit-nt)  the  pastelxmnl 
at  a  sharp  an<;;!e  cuts  shouhl  l>o  tnado  in  it  in  suitable  directionft  and 
piaees  atitl  the  overhipping  portions  stiteheil  topetlier. 

Ivcalher  and  felt  are  prejmral  in  the  s*inie  manner.  A  nwilorial  m 
ma'h^  for  this  puqxiiae  of  woven  tis.sue  srwikerl  in  shelhic  wliieh  can  be 
wiftened  by  iiTy  lieat  and  lianlens  more  rapidly  than  the  otherH. 
(iutla-]K^reha  is  us4m1  in  strips  one-sixteentii  Ut  one-ei^htli  inch  thick 
and  is  Miftctied  by  immersion  in  liot  water.  The  htiekinesH  of  the 
Burfiice  *?an  be  mitigatod  l»y  eoveriiijr  it  with  muMlin. 

Phistor-of-I'aris,  or  gypsum,  splints  f^an  be  nmde  of  the  ]>re|»areti 
biindages  or  of  mmjo  loo^^-me.sii*»<l  material  soakwl  in  plaster  cream. 
If  the  prepan^d  bandag!»s  arc  used  tln'V  should  In*  thoroujrldy  wrt  in 
the  usual  way.  Kpieezed  out,  and  then  mpidly  unrolletl  buck  and  forth 
to  make  a  splint  of  the  desired  dimensions.  From  eight  to  (iftccn 
layers  arc  rc<|uired  to  give  the  neede<l  solidity.  Pla»stcr  cream  is  pre- 
pare<l  by  sifting  the  <lry  plaster  into  water  and  then  spreading  the 
plaster  tims  moistened  uj>on  the  scletrtwl  material  previously  cut  to 
suitable  shajM.'  and  wrung  out  in  water.  The  nnmljcr  of  layers 
needctl  will  de|Mnd  upon  the  thickness  of  the  material,  and  can?  mufrt 
Ih?  taken  tlioroughly  to  work  the  plnster  into  them.  The  use  of  hot 
water  or  the  addition  of  salt  or  zinc  oxide  to  the  water  w  ill  hasten 
the  setting.     If  the  plaster  has  b<»en  long  exposed  to  the  air  before 
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or  Kyi«uiu  BpUul  or  guUer. 


use  it  should  be  dried  in  an  oven ;  otherwise  the  setting  may  be  long 
delaycil  or  even  fail.  S[dinlH  thu6  prepare*!  cjin  be  made  impcr\ions 
to  water  by  varnishing  tlicm  or  by  jHMiring  nicllod  parathn  u]Km 
them.  A  strip  of  rubber  tissue  or  oile<l-silk  carcfuDv  j>acke<l  in  at 
the  cxptMied  point  will  prot4?ct  sati.sfactoriIy  for  several  days  fnun  the 
<ii)«chaiT;c  of  a  wound.  Weight  can  be  rt»dueed,  while  preserving  the 
strength,  by  inserting  thin  Htripfl  of  metal  or  w<«hI  at  plaws  wherv 
the  splint  will  not  require  much  ni(»delling  to  fit  the  limb.     Splints  of 
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Stocklnir  or  blr«lro  pliutcr  spllnu 


this  kiml  are  spociAlly  useful  in  fractures  at  the  ankle,  wrist,  elbow, 
ami»  nn<l  not  infrequently,  siirh  ii  tenijwtniry  si>Iint  will  renmio 
irnl  for  two  or  thrv-e  weeks.  For  fraetiin^s  of  llie  N'^  ont*  of  the 
(^f)linlfi  ^hfiiiKI  he  |M>8terinr  anil  Immd  iiu)iij;h  to  cover  noarlv  Italf  of 
ihi-  rirt*unifereiKv  of  the-  linih  ;  a  narrower  anterior  one  may  be  used 
with  It,  or  a  lateral  one  tlie  lower  end  of  yxq.  35 

which  encircUs  the  instep,  or  a  bilateral  one 
eri*«ini;  Ix'Iow    the    instep   like  a  stirrup. 

e  [HTslerior  splint  should   jKiss  alone  the 

r  3iid  projtH't  al>«>ut  an  inch  beyon<l  the 
loe»  m  a.-*  t*!  take  the  weight  of  the  bcd- 
doihin^  (Fijr.  34). 

A  form  4if  bilalend  nioidde<]  splint  which 
I  have  found  convenient  in  fnietuns  of 
l\w  Irjf  i\ii  a  sub>tituie  f«ir  the  Volkmnnn 
s|»liut  during  tlie  first  week,  ami,  U-c^uise 
of  the  easi'  with  which  it  can  l>c  remove*!, 
erm  for  the  complete  enc^iseinmr  in  pliby- 
t^r  of  I*^is  which  u?tually  follows,  is  the 
following:  Two  piecet*  i»f  muslin  are  cut 
Aha|>e  shown  in  Fijr.  3o,  and  of  a 
fit  the  limb,  and  stitche<l  together 
along  tlko  meilian  line.  Then  twelve  or 
fifteen  pieces  ttf  cpjnoline,  or  thrtx?  or  four 
of  cant'in-flannrl.  eiu-h  a  little  smaller  than  a  lateral  lialf  of  the  first, 
wn  soaked  in  plaster  cream  and  laid  in  each  half  of  the  first  lK.*tweeQ 
itH  two  layers,  and  the  whole  then  Ixjuntl  smoothly  to  the  lind)  with  a 
Tollcr-band.Mjr<'.  Swelling  of  the  lindj  is  met  by  loo.seiiin^  the  IhiikI- 
mf^  and  insiH'ction  is  easy  liy  turning  down  either  lateral  half,  the 
line  of  stitching  nesting  as  a  hinge.  The  additionid  trouble  entailed  in 
ilii  preparation,  jis  compared  with  the  Volkmann  splint  and  later  enoase- 
aarnt  in  pl:isti-r,  is  oflset  by  tlie  greater  security  and  ease  Mith  wliich  the 
pn'  t   Ik»  mttved  during  the   first  W(H'k,  and  the  ease  with  wJiic^h 

th'  ;^  can  be  removed  and  the  .»ieat  of  fracture  ins]>ected  so  long 

aa  ioicTcurrent  displacement  is  possible  and  corrigible. 

Permanent  or  Final  Dressings. 

dreiwings  includes!  under  this  title  are  those  designe<l  to  main- 
thr  fragments  in  the  rotative  jKi^itions  given  them  until  union  ia 
«noiplcie  or,  at  least,  far  advanced.  They  arc  exjM'cte<l  to  give  the  pro- 
tectMO  and  ouiet  of  tlie  tem}H>r.iry  dressings,  and  in  addition  to  op[»osey 
with  ad  much  efficiency  as  |H>Hsih]e,  shortening  of  tlie  limb  or  angular 
diaplaoerocnt  by  muscular  contraction  or  gravity.  As  has  been  siiid, 
the  temporary  dressings  may  .MJinetimes  Ik*  used  equally  well  for  the 
purpoMP,  and  some  of  the  permanent  dressings,  especially  tho.sc 
anking  continuous  traction,  may  bo  uso<l  from  the  U'ginninLr.  A 
role  oi  practice  M-hich  will  save  the  surgeon  an  occasional  and  very 
diaigreeable  surfiri>4e  und  disappointment  nhoidd  be  to  examine  alMiut 
Ibe  ecul  of  the  necond  week,  and  again  later  if  the  fniguients  are  still 


FRACTURES, 

inoval>lc,  every  fracture  that  lias  been  covered  l>y  the  drcsfiinp  in  order 
to  detect  and  correct  such  displacement  as  may  have  occurred  iHUicath 
it.  This  applies  esiK-cially  to  fi-actures  uf  the  slinft  of  the  long  booes 
and  to  some  articular  fractures  in  wliich  displacement  is  easy. 
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EDOAHraeiit  of  leg  in  piaster  of  F'Aiia. 

Complete  encasement  in  plaster  of  Paris  (Fig.  36),  occasionally  advis- 
able, if  carefully  watilu-d,  even  as  a  pritiiary  drossinp,  is  most  useful 
and  eflicient  when  applit^d  after  the  swelling  ha-s  .sub<ideii,  and  at  Mill 
later  stages  in  ca^es  in  wliich  continuous  traction  ban  been  used  until 
union  has  be<^ome  well  advanced.  Its  mode  of  application  is  as  fol- 
lows: The  limb  is  niisetl  by  one  or  two  assistants  >vho  make  steady 
traction  upon  it  in  order  to  keep  it  straight  and  of  full  length,  the  sur- 
geon wraps  it  in  a  thin  layer  of  cotton  batting,  preferahly  nrej>are<l  in 
thrc»e-inch  rollers^  and  then  applies  the  plaster  ruller-banuagefi,  thor- 
oughly wetted  and  wrung  out  in  hot  water,  from  below  upward.  The 
turns  of  the  first  layer  should  In?  drawn  just  tight  enough  to  keep  their 
place,  and  the  subsequent  turns  simply  rtdled  over  the  first  without 
increasing  the  prc^ssun*,  taking  care  to  model  the  dressings  awurately 
to  the  prominences  ami  depressions  of  the  limb.  When  the  dressing 
is  complete  the  limb  is  luwere<l  to  retit,  and  prorwr  tupport  given  it 
until  the  plaster  is  hardened.  The  dressing  should  extend  far  enough 
above  ana  below  the  fracture  to  rest  against  such  prominences  of  the 
skeleton  or  muscles  as  may  \te  present  and  will  act,  after  the  plaster 
shall  have  set,  to  prevent  movement  of  the  limb  within  its  case.  When 
such  fixed  |H>ints  do  not  exist,  as  ut  the  shoulder  and  hip,  other  means 
to  prevent  shortening  must  be  used,  usually  some  form  of  traction. 
The  upper  and  lower  ends  should  be  so  placed  that  their  edges  will  not 
make  irritating  jiressure  directly  against  a  diverging  surface  :  thus,  for 
tlie  fortiiirm  it  should  stop  well  sh(trt  of  the  flexure  of  the  ellxiw  or 
should  pass  a  short  distance  up  the  arm  ;  at  the  ankle  it  should  stop 
short  ol  or  pas<*  well  fi.>r>^*ard  on  the  <lorsum  of  the  foot;  on  the  laner 
side  of  the  thigli  it  should  not  reach  the  perineum. 

The  ting(*r  or  toes  shotdd  always  be  left  uncovered  and  should  be 
rep(»atodly  inspected  during  the  first  two  or  three  days  in  order  to  detect 
any  iuterfereuce  with  the  circulation. 

In  the  lack  of  plaster  rollers  the  dressing  can  be  made  of  any 
coarse  lunterial  cut   in  suitable  strips  and  soakeil    in  plaster  cream 

If  it  is  desired  to  have  a  small  portion  of  the  limb  exposed,  as  for 
tile  dressing  of  a  wound,  a  fenestra  can  be  cut,  and  its  edges  proteetotl 
with  adhesive  plaster,  rubber  tissue,  or  oiled  silk.     If  a  larger  opening 
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M  reqoired  the  flplint  must  be  reinforced  by  one  or  two  curved  iron 
Itf  incorporated  in  the  dressing  or,  better,  fasteueil  to  it  by  addi- 
'  tunu  of  a  pluAter  roller  after  the 
Bftin  |iortion  of  tlie  dresi^in^  1i:l8  hiird- 
eoed.  These  an;  termed  *'  fenestrateii  " 
or,  if  the  opening  includee  the  entire 
ciroumfereuce,  **  interrupted "  splints 
(!■>  58). 

Similar  dressinjjs  trau  ho  nirnle  with 
Kilicate  of  ^ixla  or  potash,  i^tarch,  dex- 
trin, or  ir^ue.  The  silicate  and  doxtria 
arc  aaed  by  thoroughly  saturating 
roUer-baadages  with  the  material  and 
applying  ibem  in  the  same  manner  as 
piaater  oand^ics.  They  do  not  dry  so 
rapidly  aa  pLkster,  hut  are  lighter  and 
cleaner  and  not  so  liable  to  crumble  at 
the  nigvM.  Silicate  is  frequently  used 
for  dressings  of  the  hand  and  forearm. 
The  et^cB  of  both  silionte  and  plaster 
drnMJnga  can  be  lulvanta^eously  pn>- 
todfld  against  rnimblin^  by  covering 
them  Witli  a<Ihcsive  planter. 

The  removal  of  one  of  these  dresa- 
taipi  is  a  trdious  and  tn>ubleAome  task  ; 
it  caa  l>est  be  done  by  cutting  length- 
wi*c  with  a  short,  stout-bladed  knife^ 
aided  in  the  qs\^:  of  plaster  bv  moisten- 
ing the  dnwsing  along  the  line  of  the 
divtJtton.     The  diminished  resistance  to 

gives  wamintr  *'f  the  proximitv  of  the  skin,  and  the  deepest 
the   underlying  cotton  sliould  be  cut  witli  strong  bamlage 
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Pluter-orParUdrcwlngniadeorcnftise 


FennlnUHl  ptA«t«r  drcaKing. 


•Aedfa.  The  principal  difficulty  is  in  turning  re-entrant  angles,  as  at 
the  fnwt  (»f  tiK*  ankle  or  eltmw,  A Aer  the  division  has  t>een  completed 
tile  «Miet  cam  be  forcibly  drawn  hack  and  the  Hmb  liAed  out. 
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FRACTVRES. 


In  caecA  in  wliich  the  al»sence  of  firm  puinU  of  support  makcH 
fixed  drcMfiing  inoflicient  eflectually  to  o]>jk)s<.'  the  contniotion  of  the 
muscles,  as  in  must  fractures  of  the  thi^^li  and  ninny  of  the  humerus 
permanent  mtMlerato  traction  is  employed  to  tire  the  muscles  and 
obtain  and  maintain  the  de.-^ired  lenjfth  of  the  limb.  For  this  pnr]>08e 
the  jMirtially  un^»upported  weight  of  one  hej^nunt  of  the  limb  may  be 
utilised  or  a  weijrlit  attaclietl  to  the  lower  st»pment. 

Traction  by  Weight  and  Pulley,  or  Elastic  Traction.  This  metluNl  i^ 
em|ih>yed  ahnost  exchisively  in  tlie  treatment  of  fractures  of  the 
thigli.  MethcKls  f)f  treatment  by  continuous  traction  Iiave  long  been 
in  U0C,  but  the  oflieiency  and  comfort  which  now  make  the  metliod  sn 
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Adliefltve  plaatur  and  "  ifpre«det "  for  Iluck'it  i'Xteiu li>n. 

popular  date  from  the  introduction  about  the  year  1850  by  the  Amcri- 
<*an  surj:;i»tm!i  Sjirj:;ent,  Josiah  Crosby,  ami  Gonlon  Ruck  of  the  use  of 
adhesive  phister  to  at(a(^li  the  weight  or  8t:rew  ti>  the  limb.  Previously 
the  attachment  was  by  bandajjes  about  the  foot  and  ankle,  and  the 
pain  and  damag<'  to  the  skin  m'casioned  thereby  were  such  that  eflicicnt 
traction  could  not  l>e  maintaineil. 

*'Bnck's  Extension.'*  (As  for  a  fracture  of  the  thigh.)  Two  strips 
of  stout  adhesive  plaster,  eiu^i  four  inches  wide  anil  long  enough  to 
reJich  in)m  well  above  the  knee  to  a  little  beyond  the  sole,  are  notched 
on  eaeh  side  at  the  junction  of  the  lower  and  middle  thirtln  for  one- 
third  their  width,  and  the  sides  turne<i  in,  as  shown  in  Kig.  3!*,  so  ais 
completely  to  cover  the  adhesive  surface  of  that  jKirtion.  The  sides 
of  the  remaining  ]>ortion  are  o}>Ii<pieIy  notche<l  at  several  |M)ints.  A 
piece  of  w^kI,  h  X  3  inches,  with  a  central  hole,  is  then  ct>vered  with 
adhcMve  plaster  folded  beyond  the  endrf,  as  shown  in  Fig.  .'iO. 

A  thinl  piece  of  adhesive  plaster  n  yanl  long  and  2  inc^hes  wide  is 
cut  in  two  and  the  halves  fastened  together  end  U\  end  by  facing  their 
tenninal  four  or  live  inches;  it  is  attiiched  to  the  hat^k  of  the  e^lf,  and 
brought  ah)ng  and  well  l>cyond  the  s«>lc  of  the  foot;  a  roller-l)andage 
is  appliinl  to  the  fcM>t  and  lower  third  of  the  leg.  the  first  two  strips 
»»f  pliL-^ter  i>laee<l  one  on  each  side  alxtve  it  so  that  (heir  fohleil  por- 
tions extend  Ih*Iow  the  ankle,  and  the  miller  «irrie<l  over  them.  ITnless 
the  fnietiire  is  too  low  the  roller  and  strips  of  j>laster  should  Ijc  car- 
ried well  above  the  knee.  The  ends  of  the  plaster  on  the  wo»xlen 
"spreader"  are  then  attached  by  pins  or  clamps  to  the  free  ends  of  the 
latend  plasters  so  that  the  "spreader"  lies  fiquarely  across  the  sole 
a  few  inches  i>el»)w  it.  A  cord  is  then  pa.ss4Hl  through  tlie  hole  in  the 
'*(*preuder"  ami  secured  by  a  knot. 


4 


TJIEATMENT. 


95 


A  Volkiiinntrs  sliilintr-n'sl  (Fig.  40)  is  then  placed  under  tbe  leg, 
the  fa»>l  li^tty  Hwung  livra  it  by  carrying  tlic  free  end  of  tlie  tliird 
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VoIkmann'aalldtDK-mt  for  Imcturatof  tL 

■trip  of  plaster  over  its  toi)  nnd  Ktiekinj^  it  to  its  lower  pnrface,  nnd  the 
kg  necurx**!  to  it  by  a  n>IK'r.  'J'his  fM>rtl  is  tlum  nirrifiJ  <ivcr  a  ]>ulley 
aft  ibe  foot  of  the  l>e<l,  ao<!  n  weight  of  from  ten  to  twenty  pounds 
«ttachw!>  Counter-ejctension  is  niiule  by  raising  the  foot  of  the  bed 
abcHsl  four  inchciik  Coaptatiun  spliutj^  about  a  foot  long  are  bound 
■bout  the  thi^h  t4i  give  lateral  f^npp(»rt. 

Bodfca'B  suspended  splint  (Fig.  41)  i^  u  niodifRTition  whieh  gives 
llldft^  frtitl(»iii  of  niotioii  and  e<)ti8iH|Ueiitly  more  oi»mfort  to  the  patient. 
It€0lisb)to  of  two  |Ki.ntllel  iron  bars,  jilightly  U;ut  at  the  point  eture- 
mg  to  the  knee  and  eimnected  at  the  lower  end  by  a  straight  bar 
At  the  up|»er  end  by  a  eurved  one.     The  leg  and  thigh  are  plaee^l 
faeftwccti  thcHe  bar^  and  snspt^nded  from  ihem  by  half  a  dozen  hands, 
the  ends  of  the  latvnil   pieees  of  phii-tiT  are  attached  to  llie  lower 
bar,  care  l»eing  taken  that  tlirv  <lo  not  pi^e^:*  ag*ainst  the  tnallitfli, 
or  by  the  cord  of  tin;  spnnidir  of  Huck^s  extension.     Tlien  tlie  limb  is 
rmiflpri  fn»in  the  UhI  by  a  <M^rd,  as  siiow;i  in  the  figure,  which  slionld  l>e 
ttUachcd  to  a  sup|x>rt  at  leaist  four  feet  (t>etter  more)  alHue  the  bed  and 
•o  placed  that  the  coni  is  ineline<l  HfVeen  to  thirty  degrees  from  the 
,  and  shall   thus   tend  constantly  to  draw  the  leg  dowuwani ; 
fnmisfaes  llie  traction,  and  l>y  moving  the  jxiint  of  snpj>ort  to  tl»e 
side  the  position  of  abduction  of  the  thigh,  which  is  usually 
ima  be  roadilv  obtaiue<!. 
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The  same  method  of  traction  ia  souietimes  used  in  fractures  of  the 
thiph  in  connection  with  a  long  Me  ftplint^  cither  with  a  weight  and 
pulley  or  willi  an  ehistic  conl  on  the  side  of  the  splint  (Fig.  42)^  and 
al.so  with  one  of  the  forms  of  hip-splints.  A  splint  devisc<I  by  Dr. 
W  ced  (Fig.  43)  use**  a  steel  fij)ring  to  make  traction,  and  contains  many 


iDfr^'itit^us  devices  to  rawlify  tlie  amoimt  of  traction  and  to  adapt  the 
splint  to  lind)8  of  different  sizes.  Bnt  in  all  such  the  pressure  of  the 
|»eriiu'al  hand  ih  likely  to  prevent  eflicient  use. 

Vertical  suspension,  for  fractures  of  the  thigh  in  infantt^  and  for  some 
fractures  of  the  arm,  can  be  obtained  in  like  manner  by  die  use  of  the 

Fio.  4-2. 

IhnihU  puJUjf 


Ind.'nMw  flec«uHtt6tlvr 
LoDgsldc  KpUnC  wlib  trsotlon. 


plaster  strips  and  a  cord  carried  to  a  point  of  support  directly  above 
the  bed.     (Sc'C  Fit:.   189.) 

In  the  double  inclined  plane  (Pig.  44)  tnictioo  is  made  by  the  weight 
of  the  upper  s^ment  of  the  thigh  and  pelvis.  It  consists  of  two  po8* 
terior  splints,  for  the  leg  and  thigh  respectively,  hiugeil  at  the  knee  and 
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'kept  at  iheiJesircd  angle  hy  a  plank  upon  which  they  rest  and  to  which 
the  appor  end  of  the  short  femoral  splint  is  hinj^I.  As  shown  in  the 
figure  the  femoral  eplint  in  too  long  ;  it  must  I>cs4>  short  that  the  upjwr 
pnrt  of  the  thigh  is  wholly  unsupported  by  it,  and  the  mattress  must 


Fig.  44. 


Esmsrch's  double  Inclined  T'IbQ^ 

•o  flofl  that  the  pelvis  can  sink  into  it,  for  it  is  by  this  sinking  of 

pi-lvin  that  thf  upper  fragment  of  the  broken  thigh  is  drawn  awav 

[rum  tht*  lower  one.     It  cannot  be  de])ended  upon  to  give  a  good  rcBult 

rr:»pect  of  &bortening,  but  it  is  very  convenient  in  some  compound 

Direct  Fixatioii  of  the  Fragments. 

effectc<l  in  a  variety  of  ways,  the  types  being  the  suture, 
and  rentral  or  external  brace.  Even  the  plan  of  Uiring 
eDgnging  tlicm  in  a  ferrule  of  bone  has  been  employed 
ia  s  ievctsctt.  It  i's  rart^ly  resorted  to  except  in  compound  tVactures, 
special  ones  such  as  fractures  of  the  patella,  and  in  o|K'rationfi 
iaihirc  of  union. 
Id  drtrrmining  the  advisability  of  resort  to  it  in  any  case  or  in  mak- 
of  a  method,  consideration  shouM  be  given  to  the  followlup 
caws  of  fracture  of  the  shaft  of  a  long  bone  in  whicli  si\\- 
fident  f^Mluction  cannot  be  maintained  by  a  snitible  external  dres?«ing 
^Tcrr  rar*.».  The  cnjfcsarc  more  fre<|uent  in  which  it  cannot  be  e<im- 
ly  made,  or  in  which  it  cannot  l>e  certainly  maintained  during  the 
'  ihc  dressing.  To  make  complete  rctluction  expo.surc  of 
lure  may  l>e  neccNsiry,  and  in  w»me  fractures  thus 
in  some  compound  ones  temporary  direct  fixation  <t(  the 
fittpMBU  may  be  advisable.  In  fractures  of  articular  extremities  the 
dittotthjT  is  10  making  reduction  (or  in  being  certain  that  it  him  ()een 
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ma^  be  ioipnctietlile  to 

MMifli  V  ao  Ml  J  rc4Axed  tkat 

if  il<attbecoffrerteti,uid  ni  auA  the  p«yg  irkriai»  of  the  fn^Bnente 

«Mi  be  sectttrd  oolr  br  direct  fcratina ;  bit  m  awit  ef  «ocb 

coBftuMutv  »  Miiiftfd  br  ptriralfl  «r  fiaebl  ■ttaabnwntg  wbieh 

unoMrr  a  ttokiti,  boor  or  fibcinn— ,  wifii  ii  or  lor  WitiAriotT  fimcHoo. 

Aootbrr  £irt,  to  whirh  I  tlunk  ^  tno  little  mttenditfi  has  been  given, 
bm  of  wbirh  I  have  been  coavioced  hf  umaj  obaeivatictts  is  tint  the 
pwwicDgtf  of  a  furei|^  bodf^  even  if  ettfOe  and  oiwiwiirUgd  with  eap- 
■matkMtt  in  booe  at  or  near  tbe  line  of  frwcixm  notablv  ex 
and  pcolongs  the  ptyliminarr  rue&ctioo  nf  the  bone.  \  believe 
iniaeiKe  naj  even  caose  &iliire  of  onion  bv  trandonrntion  of  a  eon- 
•kWmble  portion  of  the  bone  into  6bnMi$^  ti^¥«it%  for  hi  eaeveial  casee  in 
:hi«*b  1  have  oper&ted  for  fsiluiv  of  anion  :?evefal  wcpL^  or  montlM 
aAk^  a  wire  Hittire  hatf  been  rapiied  to  the  fraclanr  I  have  f<Htnd  tlie 
#uttire  lyini;  free,  and  the  eotfa  of  the  fn^rfi»ents  thiimed  ami  p>inted 
Kud  ertxiniti'^l  by  a  mn^dderahle  intertDediato  ma^^  of  librous  ti^oe. 
Tlwil  trie  boll**  pierred  lor  <ach  sutures  pnlarge,  and  that  the  Urne 
itu^liHlvd  in  t^ic  loop  wbollv  dijapptai?  U  a  common  obeervation,  and  I 
lit^lU'Vc  tho  sAme  cftiange  U  promoted  for  a  considerable  duttaoce  found 
AlHHit,  .-inil  ulthou^  this  ill  effect  is  not  to  be  expected  always  to  fol- 
low, vet  its  fiossibtlitv  should  be  seriooslv  oonsideied.'  (See  Plate 
WXVIL,  Fig.  2.)    ' 

III  iiiy  judgment,  dirvct  tixatioa  b^  sotiuv  or  piius  (dtould  thorrfbre 
be  only  ternporniy,  with  the  view  tnefcly  of  holding  tbe  fiagmenta 
tiigotJier  during  the  ajipHcution  of  a  drmrriitg  and  for  a  few  davft  theie- 
ntV*r,  and  tluit  the  loop  of  a  ^^uture  should  inclo^lc  only  a  sToalt  portion 
of  tht' cortical  layer.  Fot*»ihly  silk  and  silkworm-gut  are  leas  Injurious 
than  wire,  although  I  have  known  both  wholly  to  free  tliemselvea 
the  same  manner  as  wire,  aud  I  am  not  willing  to  advise  a^^nst  thdr 
Ude  an  absolutely  as  I  do  against  that  of  wirv,  but  1  believe  that  with 
rare  in  handling  strong  catgut  will  give  all  we  ouglit  to  seek  to  obtain 
from  a  :?uturt;.  I  devi:»ed  and  liave  u.<4^l  in  two  cases  a  simple  mean^ 
of  fnieiuff  a  silk  sutun?  which  also  serves  as  a  drain  :  a  metal  cyliiwlcr 
one-eighth  inch  in  diameter  and  one  or  two  iuchesi  long  acxxinling  to 
circumstances,  with  a  broad,  flat,  tran»\'ersely  notched  hea«i.  Arter 
iJie  suture  has  been  drawn  through  the  holes  drilled  in  the  bone  \U 
ends  are  pasc^  through  the  cylinder,  which  is  then  pressed  down  to 
the  lK)ue,  and  are  tietl  tight  about  its  head.  After  untying  or  cutting 
the  thre:ul  all  can  be  ea.sily  withdrawn.  That  the  lo^»p  catinot  be  ao 
tightly  drawn  a»  by  a  knot  is  no  tthjection,  for  it  sliould  always  be 
rather  loose  so  as  to  diminish  the  chance  of  breaking  by  a  bend  or  twist 
of  the  limb. 

Mamford  (IViston  Mmlicii)  anil  Surxinil  Jourtml.  M%y  ]0,  ltV»4).  in  s  report  on  300 
-^^eompouiiil  frmcturo,  noifMl  tlul  in  twctitT-scvcii  priiuftry  wiring  aflho  ft*CBi«tit 
■•  ftud  that  la  Mwn  of  tbaae  nocnaui  ToUoirvd. 
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Temponiy  fastening  by  naiJs  or  pins  i.s  applicable  mainly  to  gponey 
poftioos  of  Ixinc  ;  it  has  been  sug*^;st<'*l  for  (nicturcj*  of  the  phaft  in  the 
fbrraof  a  long  pin  passed  throiigi»  the  pieces,  which  are  further  w»cure<l 
Uja  thrrail  thrwwn  sevenil  timcH  «)ver  the  |>oint  an<i  the  shail ;  by  with- 
orawini;  the  pin  the  tlireiul  is  freed.  In  I*arkhiirs  clamp  one  or  two 
ins  aiT  (lo&scd  thmu^li  the  skin  into  tnieli  ihigiuent  near  the  fracture 
I  iK'Id  together  by  a  plate.  An  objection  t4j  pins  reaching  to  the 
rii^r  is  the  difficulty  of  ke**ping  their  tniek  aseptic;  the  objection 
eiMirse,  greater  when  the  pin  passes  to  tlie  fnicture. 
ext^'ut  to  which  Koblime  eoufulenee  in  the  inn<H;uousness  of  the 
uuiy  lea*i  is  indicate*!  in  thr  nnijR»sal  of  Niehans'  to  tre:it  supni- 
yloia  fracture  of  the  lower  end  of  the  hnmerns  by  Hawing  tlm»ngh 
(iJa*cRinon,  stripping  ofiT  all  the  cjctcnsor  muscles,  and  uuiliug  the 
ent*«  together. 

igatun'  thrown  circularly,  or  better  obliquely  in   notches,  about 

bone  htis  l>eeu  em|»loy»>l, 

Fixati4«n  by  a  b*)ne  pin  insorte<l  lengthwise  into  the  medullary  canal, 

by  ftii  external  metal  plate  serewe*!  to  the  two  fimgmentvS,  or  by  pinning 

or  ^crwwing  the  uotchctl  aud  fitted   fragments  l(»gi»ther  has  l»4»en  pnic- 

turtlr  but  mainly,  I  think*  in  operations  after  failure  of  union. 

In  fracture  of  the  jKitella,  In  which  a  sjKx^ial  indication  for  fi.\atioD 
cxuC^  it  has  been  my  practice  for  sovend  yean*  to  use  a  silk  suture 
i  through  the  tendtm  of  the  quadriceps  and  the  ligamentum 
1»  and  cros.'Tiing  the  fn>nt  of  the  Ixme,  or  simply  two  or  three 
is  of  isatf  ut  suture  in  the  fibro-periosteum  at  the  t^lee  of  the  frac- 
ami  in  the  capsule  close  to  the  Nme,  In  fracture  oi  the  olecranon 
I  have  once  or  twice  used  a  stiture  similarly  passtnl  thntugh  the  tendon 
of  t^  \x\i\  the  firm  fibrous  layers  overlying  the  ulna  or  through 

a   h'  '  d   transversely   in  the   ulna   a   short   distance  below   the 

fiBrturr. 

T«  «im  It  up,  dinvi  fixation   is  very  rarely  necessary ;  when  it  is 

♦  convenient  by  an  existing  wound  it  should  be  temptipary,  by  the 

rithrrof  .in  alis^irlmble  suture  or  of  one  that  ciui  1h'  easily  remov^'d 

a  few  days.     Pius  ri'aching  to  the  exterior  an*  also  objectionable 

of  the  tliffietdty  of  keeping  their  track  aseptic ;  Uie  infection 

tffireml  U)  the  fracture. 

Blassage. 

'         Iiown   JL^df  after  fnicture,  as  after  other  injuries  so 
^t-  ttw  the  i^rlv  and  later  ^w*'llings,  stiffness  of  ectntigu- 

009  joint"*,  ami  dr)  ii4r^.H  and  ntldness  (»f  the  surface,  tlie  C4)nrIitions  which 
Helar  omvale^N'u**!?  an^l  apjniriMJtly  pr*doug  the  peritKl  of  re|niir,  that 
a  aocDcwhat  exaggv^rated  impreBsion  of  \ts  value  nas  found  cxprestfi<m 
ia  pome  quurten«,  ami  it  has  even  been  pmposed  ax  a  sole  metho*!  of 
tnatoirnt  to  the  exclusion  of  all  retentive  dressings.  To  these  excrt*- 
iive  daifna  h:  ded  a  r*:ilmer  an<l  more  judicial  appn*eiation  of 

and  ;  Mfos,  largi'ly  through  the  exjH'riem.-e  aud  writiugs 


I  Ntetiu*:  KmU.  mr  kUo.  Chit^  vol.  UxUi..  ji&rt  L 


100 


FRACTUHE& 


of  LucaA-C'hiimpionni5rn.*  It  nppoars  to  be  beyond  qneetion  thr 
syeteinutic  and  skilful  use  in  suil^ible  cases  the  primarv  swelling  is 
le6»cne<l  and  di?sap|K*ars  more  promptly,  the  circulation  and  ekin  more 
rapidly  regain  their  normal  condition,  the  atrophy  of  the  mufwlea  U 
leiw  and  more  promptly  disaj>j>ear>i,  and  the  jointj^  nion*  qnickly  lose 
liieir  HenijitivcncHS  and  reeaiu  the  range  of  motion  which  is  possible 
under  the  change<l  skeletal  conditions  ;  possibly  that  range  afler  frac- 
ture at  or  near  a  joint  may  be  increased  by  masKige  over  what  it  woidd 
be  without  it,  but  if  so  the  fact  can  hardly  be  demonslnible. 

The  claim  that  repair  of  the  fracture  takes  place  more  pmmptly  lia« 
not,  I  tliink,  Ixren  puhstantiate^l  and  gecms  to  me,  more<Jver.  ptwsibly 
inconHiHtent  with  certain  observations  whicli  indicate  tJiat  repair  may 
be  delayed  by  insufficiencv  of  reaction. 

Whether  these  gains,  which  amount  to  a  little  more  than  a  shortening 
of  tlie  period  of  after-affects,  are  worth  the  trouble  and  exj^-nse  of 
obtaining  them  is  an  economic  rather  than  a  surgit^l  question,  and  it 
is  clear  tliat  tliey  should  be  sought  for  oidy  when  there  is  no  danger  of 
making  greater  looses  thereby — that  is,  in  cases  in  which  the  tendency 
to  displacement  is  slight  and  can  be  satisfactorily  guai-de<]  against. 
This  is  the  case  with  many  fractures  at  the  nnkle,  wrist  and  elbow,  and 
of  the  fibula  alone  ;  and  in  some  of  the  leg,  forearm,  and  arm  protected 
by  mouhliHl  splintvS  one  splint  will  give  sufficient  protecti(»n  while  mas- 
sage is  made  after  removal  of  the  other. 

Afassage  is  made  by  liglrt  rubbing  toward  the  trunk  with  the  fingers 
and  then  the  whole  hand,  first  beside  the  fracture  and  then,  as  tolerance 
is  e>Jtablished,  over  it.  The  sittings  should  last  for  twenty  or  thirty 
minutes  and  be  repeutc*!  daily.  It  lias  sei*me<l  to  me  that  tlie  repeated 
application  of  the  elastic  bandage  was  equally  advantageous. 


Ambulatory  Treatment.' 


The  suggestions  made  a  few  years  ago  by  an  instmment  maker 
Germany  tliat  in  fractures  of  the  lower  extremity  aplints  should  be 
Ur^nl  which  would  enable  the  patient  to  walk  during  tanitmcut  has  led 
to  ci)nsiderable  t'X|>erimentation,  the  ultimate  result  of  which  seemt 
Jikcly  to  be  of  some   benefit  to  the  jwitieut,  although  far  less  than  is 

imc<l  by  9<mie  who  have  sought  to  generalize  the  method.  In  esti- 
-rnating  the  value  of  the  suggestion  and  determining  the  extent  to  which 
the  previous  use  of  the  method  can  l>e  broadened,  we  must  discriminate 
sharpiv  l)etween  the  different  fomL-*  of  fracture,  A  man  witli  a  frac- 
ture of  the  Hbula,  of  the  extonuil  malkNjlus,  even  with  a  Pott's  fracture, 
can  often  walk  with  comparative  ejise  and  security  under  tlie  protection 
of  a  plaster-of-Paris  dressing  which  limits  the  motion  of  the  ankle- 
joint  and  prevents  lateral  strain  upon  it.  And  so  too  with  fracture  of 
the  patella.  To  that  extent  thei-e  is  nothing  new  in  the  idea,  so  far  at 
least  as  the  freedom  from  confinement  is  concerned.  The  claim  now 
is  that  the  luethoil  can  be  extended  to  fracture  of  both  bones  of  the 
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*  Lucaft-C'hampiouni^rc  :  Du  miiasmKe  (liuin  1p  Intiteoient  dee  fnctaras,  pArls,  liS96. 
'  For  ft  thoniuf^b  luvMrfittttifin  of  ihe  histur;  uid  oUinu  of  the  method,  aan  OnitaM. 
Dv  la  D^thode  M&baUtoiro  duu  les  Uftumfttismes  oMeax  da  membra  iiiferi«ar,  Pvis,  1903. 
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«ven  of  the  femur^  that  the  loss  of  time  and  cariiing  capacity 

A*  lesscnoil,  that  union  takes  place  more  nipidly,  and  that  the 

more  pnjmptly  regain  their  freedom  of  motion  and  ll»e  wliole 

irali  its  norma]  condition.    The  comparison  in  respe<^t  of  the  hist  three 

ltd  i.s  one  that  is  notiirioub^ly  diHicuIt  to  make  with  accuracy,  and  it 

»C  l>«^n  helrietl  by  the  stitipitics  that  have  been  piiblishinl^  for  they 

ihtl  a  larji^  pra|)ortion  of  the  Blighter  ca.ses,  and  I   think  it 

U»  heh!  tiiat  the  chiini   has  not  been  substantiated.     As  for 

the  preuniarv  value  of  ambuhition   on  the  :^plint,  the  advantaj^e  8eems 

lo  uie  to   Ike   illu.*«ory  ;  the   splint    '\a  \i\   that  re.sjKvt  no  better  tlian  a 

Itch,  and  although  it  may  |>erha]>s  bo  at  times  more  convenient  it  is 

o<hers  le-w  m». 

On  the  other  hand,  the  method  exposes  to  rinks  of  dinplacement  and 
Ikealing  with  tieformity  which,  in  my  judgment,  outweigh  even  the 
imctl  advant:L^«:s,  and  the  Htati»tics  show  that  the  ri.sk  is  a  real  one 

fJkat  ilaniaf^  reiiultfl  in  a  considerable  proportion  of  ca£>es. 
The  principle  of  con.*?truction  of  an  ambulat)ry  splint  for  a  fracture 
the  le^  is  to  make  it  of  plaster  of  Paris  in  a  way  to  combine  reten- 
in  the  or«Jinani'  niaTinor  with  a  support  on  each  side  which  extends 
?ll  b(dow  the  »»»le  and  takes  the  weight  of  the  Ixxly  through  its  attach- 
it  to  the  (*plint  well  al»ove  the  fracture,  the  lower  i*egmcnt  of  tlie 
lb  banging  between  thc^'  »up[x>rta  and  receiving  none  of  the  weight. 
\>r  a  frmctnre  of  the  thigh  the  dressing  is  u  combination  of  a  fixed 
and  a  hip-splint  which  receivers  the  weight  of  the  body  at  the 
a. 
It   is  admitted^  I   think,  by  all   supporters  of  the  method   that   it 
Id  not  be  employe*!  tinlil  after  the  primary  swelling  has  stibsidtn! 
and  the  cttriy  Imnlcning  of  the   soft   jwrts  about  the  fracture   has 
rrd,  say  afltera  fortnight  in  a  fracture  of  both  Iwjncs  of  the  leg. 
limb  is  then  mveriHl  with  a  plaster  dressing  applietl  directly  over 
j»t  along  the  J*olc,  where  it  is  sejxirateil  from  it  by  a  layer 
-III  tAVi>  inches  thick.     Along  the  sole  and  on  the  sides  of 
inib  tJie  dressing  is  made  very  thick  and  stmng  and  is  sometimes 
\\  by  lateral  strips  \>£  wood  or  metal.     The  other  foot  must  lie 
KMidingly  rais*Hl  by  a  thick  sole.     It  is  beyond  nuesti<m  that  if 
diod  19  employed  the  jxUient  should  be  kept  under  observation 
the  nme  precautions  as  regtirds  removal  for  inspection  sljould  be 
en  as  have  been  shown  to  be  necessary  with  other  splint'*. 
A  aafer  plan,  if  it  i^i  essential  that  the  jHitient  should  walk,  is  to  use 
onliimry  hip-splint  for  ambulation,  the  broken  leg  lieing  separately 
1  in  planter.    The  same  plan  can  be  employed  in  the  later  stages 
fneture  of  the  femur. 

I  hare  found  that  patients  can  sometimes  walk  about  with  the  aid 

two  lateral  *!trips  of  wootl  placed  outside  of  an  onlinary  plaster 

iog  after  it  hxs  hanlene<l  und  HUpiK)rted  by  a  shoulder  or  collar  of 

at  its  upper  j)art,  or  by  a  light  apparatun  of  two  iron  side-pieces 

~  a?«r  a  plaster  dressing  with  straps  and  buckles. 


108 


rSACTURES. 


Management  of  the  Joints. 

The  joints  in  tlie  formation  of  which  the  bmken  bone  iikkes  port, 
an*!  often  more  dii^tant  onca,  become  stiff  and  sensitive  during  tlte 
jKTio<l  of  repair  and  remain  so  for  a  longer  or  shorter  lime  theraifter. 
rhiB  disability  is  iii>criaJlv  marked  and  may  become  permanent  in  the 
old  and  rheumatic  when  the  fracture  has  involve*!  the  joint  or  when  the 
joint  hart  been  coinci<lently  spraine^l,  and  in  the  joints  of  the  hand  even 
whrn  the  fnicture  i-*  of  the  arm  or  fort^mi.  The  causes  are  varied  and 
Qumen>U6,  usually  unavoidable^  and  sometimes  irremovable.    The  mope 
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important  and  permanent  are  those  arising  from  change  in  the  shape  of 
the  articular  end  of  tlie  bone  by  uncorrccttnl  di.>»plaroment  fif  a  fmpmcnt 
or  by  excetv-iive  formation  of  callus,  or  by  aiichylosip,  and,  in  les^i  de- 
grtH',  from  thickening  and  retraction  of  the  jieriarticular  tissues  and  the 
fonnation  of  adlietilons  within  the  joint  following  it8  8prain  or  its  share 
in  the  fracture.  These  are  all  the  resiult  of  tlie  primary  injury  and 
of  the  inflammatory  reaction,  overgrowtli  of  cjdlus  being  most  4X)m- 
mon  in  the  young  iKK-atiHc  of  the  activity  of  (l»e  m^riosteum  in  Ume 
formation  at  tliat  |x.Ti<K].  Anything  which  diminl^hes  that  reaction 
and  shortenfl  itd  duration  will,  therefore,  tend  to  dimini!^ll  the.sc  ham- 
pering consequences ;  anything  which  augments  it  will  ad<l  to  them. 
Thi»  gives  us  a  standard  by  which  to  measure  the  \"alue  and  appnipri- 
atem»i  of  any  method  of  treatment.  Rest,  mius'^gc,  elastic  compres- 
sion have  long  since  proved  their  value  to  ri-duce  inflammation  in 
jointH  and  to  remove  exudates  from  within  them  and  fnmi  the  |)ori- 
articular  tij*.'<uci?;  and  nuxlenite  use,  active  or  passive,  to  increase  the 
range  of  motion  after  the  inflamnmtr»ry  reaction  haa  ceaaed.      Tbo 
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c«%  ami  especially  the  rt*sj>ectivc  timdineas  of  these  two 
methtKls  need  to  l>c  fully  prasjKxl.  The  surgeon's  drenrl  of 
aiK'bTlo»if>,  hin  arichylophubin,  as  it  1ms  been  termed,  Uw  oAod  lt*u<lH 
hiti  i-  and  even  to  force  a  joint  while  such  motion  will  still  !)e 

pn.  ;  will  Im.»  folK»we<l  by  an  incrcu-sc  in  tlic  ix»action  and  a  reduc- 

tion *v(  the  Ringc  of  motion,  and,  on  the  other  hand,  if  he  has  well 
gra^pcti  the  corresponding  principle  he  is  in  danger  of  unduly  prolong- 
ing confinement  and  thereby  postponing  and  jx-rhaps  restricting  the 
rpi^oralion  of  function.  The  criterion  is  a  plain  one:  so  long  as  the 
Joint  i»  swollen  and  hot,  so  long  as  its  use  is  followetl  by  an  increase  of 
Uing  and  heat  and  by  persistent  pain,  i*o  long  must  it  be  kept  at 
and  >i>  long  must  active  treatment  l>e  limitCHl  to  massage  or  elastic 
cotnpr^*i^*fit»n  ;  and,  as  a  rule,  this  attitude  of  non-iiiterfert^ncc  may  be 
nuuiiCAio<Hl  without  harm  until  after  union  of  the  fracture  has  l>ecome 
complete  Tlicn  he  may  ivsort  to  passive  motion  or  may  encourage  tlie 
■*    '  to  gmdually  increasing  use  of  the  limb,  and  he  will  see  tlic  stiflf 

pidly  regain  its  fimctions. 
1  intsj^ive  motion,  with  or  without  ana^thesia,  is  always  harm- 

ilie  M?cond  months  and  even  after  that  time  it  is  far  more 
likely  to  do  harm  than  good.  About  the  only  condition  in  which  it 
can  rmlly  help  is  that  of  isolated  cord-like  adhesions  within  the  joint 
whtdi  ran  thtii4  he  broken  without  tliL'  prol>ability  of  their  reunion. 
Such  \\  ri  Me  have  every  reason  to  believe  to  Iw  verj*  rare. 

Whim  '■  A  is  employed  to  increase  a  range  of  motion  that  has 

been  n*5.trirtcii  by  the  ctuumon  causes,  such  as  broad  adhesions,  retrac- 
tum  Iff  thr  (tvpsiile  with  penarticidar  thickening,  and  bouy  irregulari- 
ties, it  accomplishes  its  object  only  by  creating  lacerations  which 
Ic  ininii^linte  imuKtbili/ation  in  onler  to  check  iuflarninatory 
atxl  which  in  hcxdiug  re-cn'ute  the  original  or  similar  conditions 
\A  pv<*n  iticn':is€?  them.  The  procedure  sIuhiUI,  1  think,  Im*  almost 
bully  abandoned,  un<l  in  its  phice  we  slu>uld  resort  to  massage,  con- 
ulant  Uhp  within  existing  limits,  and  passibly  to  the  recently  inlro- 
tiiethod  of  prolonge<l  exposure  to  high  dry  tempt* rat n res,  and 
ling,  I  should  prefer  to  ex|>ose  the  joint  by  incision  in  onler  to 
TVf"  ii  intra-articiilar  obst;icfes  a-^  might  exist  and  be  irmovable 

fmti  i  Idindly  to  sin^k  to  bn^k  and  tear  them  without  knowing 

wiuit  and  where  thev  are.  Yet  it  must  be  added  timt  <H'casionally 
jointii  at  a  distam^e  trom  tlie  injury  may  iKtome  so  stifl*  and  wnsilive 
that  the  |iatirnt  can  make  no  prf>gress  in  freeing  them  by  use  of  the 
litiib,  but  if  once  nHiVdi  fri'ely  under  ana'sthesia  they  retain  the  mo- 
bility aof]  li>s»*  the  seiisitivem^ss.  At  the  ankle  jmrticularly  such  for- 
cible comvtion  of  the  [H)sition  of  the  foot  will  enable  the  patient  to 
tftand  up(»n  it  and  thus  Ix'gin  the  gentle  use  which  is  needeil. 

This  g<eneral  nde  of  immobilir^tion  nee<ls  one  important  addition 
with  respect  to  the  fingcK.  In  the  treatment  of  all  fractures  of  the 
arm  and  fon-arm  the  Hngers  and  thumb  should  be  left  frt^*  and  the 
pBtii'Ot  f^hould  be  fnjoinetl  constantly  t<»  move  them  ;  in  addition,  if 
tin*  «irr9atng  niuM  iucbKle  a  |K>rtioti  ot*  tho  haml  it  should  W  so  arnuigt.tl 
that  th*-  wnM  will  In*  in  slight  ilor^d  llrxioti,  the  fingers  flexed  but  fnv 
leuded,  and  the  thund)  abducted,  bt^cause  these  attitudes  U;Dd 


to  retard  and  diminish  the  ill  efleeUs  of  confinement  and  lack  of  nae. 
If  the  fingers  mudt  be  coutined  it  should  be  iu  tlexiou. 

COMPOUND    FEACTUKES. 

The  points  here  to  be  considen'd  arc  those  oonnocted  with  the  man- 
agttmeiit  of  the  wotuid  of  the  8ofl  \mriti  and  the  lutKlifieations  ini|>«med 
by  itii  preseinje  and  character  upon  the  details  of  re<luction  and  reten- 
tion of  tiie  fracture. 

A  very  important  difference  is  that  between  fractures  by  direct  and 
fractures  by  in<lirect  violence,  bwanse  in  the  former  tlie  wound  is 
usually  large  and  so  contused  that  its  prompt  uncomplicate*!  healing 
cannot  be  expected,  while  iu  the  latter  it  h  usually  made  from  within 
outwani  by  tlie  sharp  end  of  a  fragment,  is  small  and  clean,  and  may 
confidently  be  expected  to  heal  within  a  few  days  under  prti|H*r  enre^ 
thus  transforming  the  fracture  into  a  simple  one  ami  putting  an  end  to 
the  special  dangers  which  make  the  injury  so  reiloubtable.  These  two 
varieties  differ  so  greatly  in  prognosis  ami  treatment  that  I  shall  seek 
to  emphasize  the  distinction  bctwi^en  them  by  a  separate  description, 
although  it  must  be  admitted  that  the  special  difficulties  and  dangers 
which  cliaracterixe  those  by  direct  violeuw  mav  also  exist  iu  tlutse  hy 
indirect  violence  in  consetjuence  of  unusual  assoeiateil  conditions  more 
or  less  independent  of  the  mode  of  production.  The  essential  differ- 
ence is  in  the  condition  of  the  wounded  tissue :  in  the  one,  a  lacerated 
contust^l  wound,  some  of  the  skin  about  which,  even  if  apjmrently  un- 
injuretl^  is  almost  certain  to  slough  ;  in  the  other,  a  small  clean  wound 
almost  as  tit  to  heal  as  if  it  had  been  made  on  tlte  operating-table. 

Compound  Fracture  by  Indirect  Violence,  or  with  a  Small, 

Clean  Wound. 

The  patient  is  anfestheti£e<I  and  the  skin  about  tlie  wound  is  cleaned 
IS  for  an  oixrration.  If  the  point  of  a  fragment  j>rojects  tlirough  the 
skin  and  is  rather  tightly  gmsj^Hl  by  it  the  wound  nuist  be  freely 
enlarged,  and  it  and  the  bone  irrigated  with  an  antiseptic  solution, 
such  as  the  1-1000  bichloride;  reduction  is  then  made,  the  limb 
pressed  to  force  out  the  es<.raj>e<l  blixxl,  the  wound  closed  with  inter- 
rupted sutures  at  half-inch  inter\als,  and  a  sterile  or  antist^ptic  dress- 
ing applic<l,  with  tcmiH)nin'  nplints.  Exct*ptional!y  it  may  l>e  advis- 
able to  insert  a  drain  of  gauze  or  rubber,  or  to  explore  the  wound  to 
aid  the  reduction  or  to  remove  fnigment**,  or  to  secure  a  torn  vessel, 
but  the  less  the  wound  is  handled  the  better,  because  of  the  risk  of 
contamination  bv  the  fingers. 

About  a  week  Inter  tlic  dressing  is  removed  and  if  all  has  gone 
well  the  fracture  is  thenceforth  tre:it(Hl  as  a  simple  one;  but  if  inf(»o- 
tion  has  occurred  the  measures  described  iu  the  uext  section  must  be 
employed. 
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Oomponnd  Fracture  by  Direct  Violence*  or  with  a  Contused  or 

Infected  Wound. 

Tin*  patient  is  aniestlirtizcnt,  the  t^kin  cleaned,  aiul  the  wound  thor- 
oughly Hai«he<J  out  HJtli  an  anti^ptic  sohition;  hjose  friiginonts  iire 
ranovied,  llie  end-*  of  the  Imncjs  re^'ularized  if  neces:<irv,  and  the  dcej>er 
laiy^f^  of  mnscle  and  fascia  fanteneil  together  by  sutures  fat  as  to  give 
siup|)ort  to  the  fragments;  if  deemed  neeessary  a  eutgut  or  temporary 
floturv  may  be  plaeed  in  the  bone  to  hold  the  fragnientti  together. 
Then  tl»e  enveloping  fascia  is  eutiired  at  a  few  |>oints,  not  tm>  closely, 
and  the  skin  sutured  8o  far  as  its  condition  |KTmit;4.  Drains  of  rubber 
or  fame  are  in»«rtcdr  and  a  dressing  plaeed  over  all.  The  limb  is 
tbeo  placed  in  Hplinii^  that  will  i>ermit  a  change  of  dressing  with  the 
least  diBturbanoe  of  the  fragments;  for  the  leg  Volkmann^s  splint  is 
eoDvcuient,  or  the  pLiMter  st^x-kiug  ([>age  91),  or  moulded  anterior 
ao«T  -r  splints,  one  of  which  is  placed  if  possible  next  the  skin 

anti  ■  d  by  rubber  tissue  or  oiletl  silk  from  lK»ing  softened  by  the 

dis<*luirgr  (Fig.  40).  Later  in  the  ctmrse,  if  the  ease  does  well,  an 
ititcmiptetl  or  fenestrated  splint  may  be  used,  but  the  dressing  occu- 
pying tJ»e  fetiestm  or  interval  must  be  bound  on  very  snugly  or  the 
tiamca  nnder  it  will  !>eeome  a^dematous  and  {vroject  through  the  o{)en- 
ia^.  8ivprnsion  mUh  to  the  comfort  of  tlie  piticnt  and  often  to  the 
ootv  of  tlie  surgeon. 

i  liiigh  Hoilgea's  splint  in  usually  the  nu>st  convenient^  but 

the  double  inclined  plane  is  sometimes  bettor.  For  the  arm,  especially 
in  ftaetures  near  tl^e  elbow,  I  like  vertical  suspension ;  it  seems  to 
keep  d4>WQ  the  reaction  ver)'  efficiently,  but  moulded  splints  are  very 
convenient.  a.-i  they  alj»o  are  for  the  forearm. 

Tbe  condition  of  the  skin  about  the  wound  in  tliese  fractures 
iVtnaniii  cJoete  in.-«i>ectiou,  for  it  is  u&ually  much  more  seriously  and 
exteoflvely  aflectca  than  its  appearance  indicates.  It  is  almost  inva- 
riably stripped  up  from  the  underlying  partH  for  a  considerable  di^ 

and  certain  to  slough,  (vfteu  over  a  large  urea,  although  it  may 

DO  aign  of  Uie  injury  received.     (See  page  6(>.) 
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Obrnpoaiid  frmclorv.    Dr«Mlti;  ^qA  pUftet  •pItaL 

■rimrnte*!  somewhat  on   the  possible  advisability  of  eut- 

Un^Wtitfui  ontv  all  skin  that  is  elearlv  certain  to  slough  in  onier  to 

diminisb  tnf'x-tion  and  favor  drainage  from  beneath  it,  but  have  not 

able  to  aaUaCsr  n^self  that  it  ib  best  to  do  so.     If  the  infection  is 
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slight  tl)c  skin  mumnufios  and  but  littlo  exudate  forms  under  it,  nnd  it 
serves,  Uy  the  sutunvs  pliured  in  it,  tn  prevent  r<*tr:ir(i(m  (ifthe  adjoin- 
ing portions  ;  it  cjin  Ih»  cut  away  later,  in  the  f*tM'ond  or  thir*l  wwk.  If, 
on  the  other  hand,  the  eiiM,-  does  leas  well  the  dyiiijjor  <Iead  Hkin  ean  be 
ff^movwl  at  the  serond  or  tliird  dressing  with,  I  think,  no  serions  lo»» 
from  the  attempt  to  utilize  and  save  it.  Extensively  cnishpii  ami  lao- 
eratPil  sitlnnltaneous  tissue  e4iu  be  satisfactorily  treated  witli  baltmni  of 
Peru. 

Laeeralod  an<l  divide<l  inuseles  j«houId  l>c  adjusted  as  nearly  as  poMi- 
hl*>  in  their  normal  relations  nn<l  may  be  s^^-cured  there  by  a  lew  cat^t 
sutures,  but  the  main  reliauee  upon  tht'ir  projier  reunion  is  in  the  elo-sin^j 
of  the  enveloping  faseia  over  theni^  with  intervals  ford  nil  luige.  Divided 
nerves  and  tendons  are,  of  course,  to  be  sutured,  and  torn  vessels  tied. 

The  proper  management  of  fragments  of  bone  is  often  a  matter  of 
anxious  duubt  and  the  surgeon  must  be  guided  somewhat  bv  llie  prol)- 
ability  of  avoiding  extensive  suppuration,  for  fragments  may  safely  be 
left  in  wounds  that  art*  to  heal  kindly  which  nuist  certainly  be  removed 
S(X)ner  or  later  if  ^uppuimtiou  takes  plaet;  alK)ut  them.  It  has  l>eea 
abundantly  demonstrated  that  oven  wholly  detiiclied  fi*agments  can 
maintain  or  regiiin  their  vitality  and  be  an  im|K>rtant  aid  in  est^dilish* 
ing  uni»in  Ix'twe*^!  the  main  fnigments  if  infcotion  is  avoided.  If  the 
loss  of  bone  is  eoubiilerable  it  is  advisable  to  Mpiare  the  ends  of  the 
main  fragments  and  bring  them  eloso  together;  in  the  leg  this  loss  is 
usually  at  the  expense  of  the  tibia,  and  the  tibula  must  then  be  corre- 
spondingly shortened. 

If  the  laceration  of  the  muscles  is  grcait,  and  piTsistent  infection 
probable,  abundant  provision  for  drainage  and  irrigation  should  be 
made.  Long  fonestratetl  rubber  tul>es  should  be  run  througli  the  limb, 
by  couuter-oj.>enings,  and  hIiouM  project  through  the  dressings  so  that 
an  antiseptic  soluti<m  can  be  fn*(juently  injected  during  the  first  few 
ihiy.s  or  until  the  infection  is  under  control.  If  suppuration  l>ecome8 
fully  established  it  nuisi  be  treated  according  to  geuend  principles,  or 
umpututlon  mtxst  be  done. 

Gunshot  Fractures. 

Gunshot  fractua-s,  when  the  misHile  it*  small,  eun  generally  lx»  su&- 
eefisfully  treated  by  a  single  irrigation  of  tlie  woun<.l  and  an  antiseptic 
dressing  without  removal  uf  the  bullet.  It  is  very  rare  for  a  piece  of 
tlie  clothing  to  be  tairried  in  beyond  the  bkiu.  AVheu  the  missile 
is  a  large  HHe  ball  or  a  eliarge  of  shot  at  close  range  the  destruc- 
tion of  the  soft  |jarts  is  such  that  prompt  closure  of  the  wound  can- 
not be  expected,  and  the  case  must  be  treated  as  one  of  the  second 
cliLss  just  describe*L  I  have  n-ccnily,  lH!iS,  s<'en  two  cas*.'S  t»r  frac- 
ture of  tiic  upjMT  end  of  the  femur,  «mc  o{  the  caq>us  and  nuliiis, 
am!  our  of  tJiu  humcrns,  by  Mauser  balls,  which  healed  without  su|»- 
punition. 
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^ll^mI^ltion  and  wliost*  deftH'ts  led  U>  the  rule  of  i>ractice  which 
I  tluiik,  iietnLs  revision.     8iirh  limited  oxpenenre  a>*  I  have  giiined 


Amputation. 

There  is  a  cla»;  ofcases*  fortunately  not  a  Inr^  one,  in  whieh  pri- 
JBUTT  amputation  i-^  elearly  indirate«l,  east^  in  whicli  tlic  fnietiire  is 
tely  one,  and  6onR'tin)es  not  the  mo>t  in)|K>riunt«  t.»f  the  injuries 
received.  The  extensive  destrnction  of  the  H»rt  part?,  immetinies  also 
of  the  bone,  makes  it  evident  that  the  limb  cannot  l>e  .savetl  or  that  if 
9«ve<l  it  wiMild  be  useless.  The  only  question  is  a.«  to  the  time  and 
place  of  amputation.  I  am  eonfidrnt  thnt  in  some  of  these  laises  a 
Inrmal  amputation  well  alM)V(' tlie  injury  shntdd  Ix'  rejcctetl  in  favt»r  i>f 
division  of  the  iX'nuiiriinix  tud't  parU  at  the  upiicr  limit  of  the  laceration 
and  the  rt'moval  of  only  s<>  much  of  the  up|KT  fnigment  af*  can  Iw 
crjovenirntly  n^JtrlKnl  from  the  surface  of  f=ection,  Thej^c  arc  the  cases 
in  which  the  soft  parts  hnve  not  been  torn  and  bnii.sed  above  the  line 
oftlieir  division,  antl  in  M'liich  it  is  im|Mirtant  to  save  as  much  as  jkis- 
•fthe  length  of  the  limb,  or  in  MJiieh  a  formal  amputation  would 
<e  a  r«>iifi^Mu»us  joint,  es|M*eially  the  knee  or  ellwiw.  KcfOVciT  of 
cnarM^  would  Ik;  slf»wer,  but  under  the  pn)teetion  of  asepsis  the  sttmip 
would  Im»  mon'  st^rvictadile  than  those  which  were  formerlv  obtained 
mfter 

Dtiw,  I  muiK,  netHis  revision,     r^iien  limited  cxp 
in  the  matter  eucour:\;itrs  me  to  invite  considei'alit»n  of  it. 

Doubt  as  to  the  advisability  <tf  amputation  and  anxiety  as  to  the 
fr^ult  if  amputation  is  mtt  done  arise  in  those  eases  in  which  the  injury 
M  nut  clearly  dehtructive  of  the  limb  or  its  usefuIuesH^  but  in  which 
the  attempt  to  save  it  will  imj>eril  life  by  the  progress  of  an  infet*tion 
alrtn<1y  present  or  certain  to  result  from  the  sloughinj^  of  the  bruised 
tlMtwtf.  It  is  a  peculiarly  anxious  question  for  the  snrg^'on,  for  it 
involvps  his  repiitJition  for  **ountl  jutlgnient  as  well  as  the  welfare  of 
the  patient.  Weighing  the  probabilitieH  he  may  wisely  decide  that  the 
ehaoce  of  ^saving  the  limb  or  of  its  usefulueiis  if  save<l  is  not  such  as 
to  jiHtifv  the  taking  of  the  ri^ks  involved  in  the  attempt  to  save  it,  and 
Tet  if  the  patient  refuses  ampiitaition  an<l  happily  saves  Iwth  life  and 
lunb  the  aavietr  to  amputate  is  likely  oft^'U  to  be  reealle4l  as  a  repmaeb 
or  Ml  errur  of  judgment.     In  some  enses  it  is  prt»bahle  that  under  the 

CAtection  of  aiiti?!<>ptics  the  decision  can  bt*  ddayeil  until  time  shall 
re  !»ho\vn  the  full  extent  of  the  injury  and  the  ability  or  inability 
lo  omtrol  the  infection,  with  a  reasonable  esj)ectation  tlrnt  a  later  am- 
putation, if  necessary,  will  still  l>e  iu  time  to  s;ive  life;  but  in  other 
cues,  [  '   rly  in  the  mid<lle-age<l  and  alcoholic  and  in   those  with 

itiaoi^  ~  and  tissues,  the  infection  is  so  superior  to  the  organ- 

ismV  power  of  re^iistanco  that  if  it  is  allowed  to  tjccome  fairly  estab- 
fi^^MNl  d>-tth  is  inevitable.  In  l lie  first  set  of  cases  the  surgeon  may 
fn>  '  the  re!*poD8ibility  of  delay,  of  taking  the  chances,  upon  the 

totieni  or  hi*  friend*  ;  in  the  latter  he  must  throw  the  whole  weight  of 
hi*  opinion  iinn*scrvedly  in  favor  of  immediate  :imputatioa  unlesfi  he 
it  ibncd  to  believe  that  even  that  will  be  unavailing.  An  infection  in 
A  ■dddle-dgnl  patient  which  iu  a  few  houM  ha*;  oroduccd  a  ctm*iition 
of  apatliy  or  ^ubthflirium,  with  brownish  diwoloralion  of  the  fikin 
eitewluig  rapidly  upward  and  a  clark  otFeubive  discharge  from  the 
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(jiiestion  further  back,  and  we  have  yet  to  learn  why  the  reaction  ie 
inButficieDt  in  one  case  and  sufficient  in  others  which  are  apparently 
identical.  In  the  leg  and  in  the  forearm  a  condition  occiisionally  exists 
wiiici)  is  not  found  where  there  in  only  a  single  bone.  For  example, 
the  fibula  tiniten,  but  the  nirefactive  nnxM»:*s  in  the  tibia  in  exag^j^^raUHl 
and  leaves  the  I'ra^ients  (separated  by  quite  an  interval  occupied  by 
granulations,  and  the  obifification  whie'li  follows  is  not  active  enough  to 
extend  entirely  across  it.  If  the  Iwne  were  single  it  secins  not  imrea- 
sonable  to  suppo?^  tliat  the  fragments  would  Iw  l)rought  nearer  ttigethcr 
and  tlie  intermediaU'gitmulatitnis  stimulate*!  by  the  presstire  eauseil  by 
the  eontnurtion  of  the  muscles,  but  here  the  fibula  hold.s  the  fragment» 
ap:irt.  This  exaggerated  rarefaction  can  sometimes  be  directly  observed 
in  convix>und  fractures,  especially  in  the  spongy  tissue  near  the  epiphy- 
ses. The  delay  commonly  observed  after  resection  for  the  relict*  of 
pseudarthronls  I  attribute  to  the  absence  of  a  |Kriasteal  bridge. 

The  defective  relations  of  the  fragments  consist  mainly  in  a  dis- 
placement by  which  the  fractured  surfaces  are  more  or  less  widely  sep- 
arate*! and  which  is  maintained  j)erhaps  by  the  interposition  of  muscle. 
This  interposition,  which  has  occasionally  been  demonstrated  by  opera- 
tion, is  tlifMight  bv  some  to  l>e  by  far  the  most  common  cause  of  failure 
of  union,  but  in  tlie  present  lack  of  ol>servatious  the  opinion  must  be 
deemetl  too  exclusive.  It  is  probable  that  when  interj»osition  occurs  it 
is  by  penetration  of  the  sharp  point  of  one  fragment  into  the  overlying 
muscle.  Another  form  of  defective  relations  is  constituted  by  the  inter- 
position of  a  fragment  wholly  or  partially  detached  or  by  tlie  loss,  in  a 
compound  fracture,  of  one  or  more  fragments  and  the  consequent  crea- 
tion of  a  considerable  gap. 

Failure  by  defective  innervation,  as  shown  by  Bognaud,'  occurs 
when  the  trophic  nerves  or  nerve  centers  of  the  limb  are  injured. 
Motor  or  .sensory  piindysis  without  injury  of  the  trophic  apparataa 
does  not  delay  union.  Bognaud  collected  six  cases  of  failure  of  union 
of  fracture  of  the  leg  with  paraplegia  due  to  injury  of  the  spinal  cord 
at  or  below  the  last  dorsal  vertebra,  while  in  others  in  which  the  |>aral- 
ysis  was  incomplete  or  the  spine  was  injured  at  a  higher  point  union 
toiik  place. 

ljiH!aI  diseases,  syphilis,  oaoccr,  etc.,  which  by  destroving  or  soften- 
ing the  bone  lead  to  "  spontaneous  "  or  "  pathologicaf  "  fracture,  act 
in  like  manner  to  prevent  repair;  and  deep  suppuration  in  compound 
fracture,  which  is  usually  asstK-iaUHl  uith  necrosis,  is  a  frequent  cause 
of  delay  or  (ailure. 

The  presence  of  an  open  wound  exposing  a  fracture,  even  when  sup- 
punitiou  is  slight  and  suix»rficial,  I  have  oWrved  in  several  cases  to 
be  aceompanietl  by  marke<l  hypencmia  and  softening  of  the  bone  and 
by  great  delay  in  union  of  the  fracture  even  when  the  fragments  were 
in  exact  np|)osition. 

Defective  treatment  includes  the  failure  to  correct  the  displacements 
which  make  union  <Hfficult  and  which  might  be  corrected,  to  sfH-une 
immobility  and  maintain  it  for  a  sufUcient  length  of  time,  and  possibly 

'  Bc^nu^ud :  Sor  I'inflofluoo  de  qnelqaos  I^SaIoiis  du  syitime  xusnroax  car  1«  rcfnu*Uon 
do  cat,  Thtev  d«  Paii*.  lt}7& 
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iiD  errors  of  commis^ioD,  such  as  the  excpssive  use  of  cold  upon 
Um  limb.     Of  thf^sc,  trcqiient  moveniont  of  the  fragments  ni>on  ouch 
iher  law  long  Ik^cu  recognized  i\s  a  potent  factor  in  delaying  uniou. 
[t  nmy  br  due  to  insufficient  retention  by  the  j?plints  or  to  the  indo- 
ilily  iif  thr  pcili(*iit  or  (<>  the  manipulation  of  the  surgeon  in  nmkiug 
Ay  fmsfiiVii  motion  of  a  neij^hboring  joint. 

The  rvtnm  of  mobility  aAer  union  has  Ixx-ome  apparently  complete, 
[|  CVM»  afWr  the  jmtient  basu^ed  the  lindt  for  sfime  time,  is  oecasion- 
illy  ohicTV'ecL  In  most  of  the  cilscs  nrobabiy  the  union  Ims  only  been 
bnm«,  although  close  nud  Brm,  and  has  slowly  yielded  imder  u^ ;  but 
uihtfrsy  in  which  there  i.s  no  rea^iou  to  doubt  the  i>olidity  of  the  imiun, 
\\n»  Ixi'n  a  U>cal  inHammation,  such  as  crysipelatf,  or  an  ulcer, 
febrile  discfljH?,  or  scun'v. 
^ymptmnB.  The  juTsistenee  of  abnormal  mobility  after  a  Iapj*e  of 
pifiod  tlutl  in  usually  largely  suflicient  for  uniim  constitutes  ''dc- 
iy«l "  anion  ;  the  merger  into  "  failure  of  union  "  is  u  matter  of 
'tttther  timn  of  exact  deiinition.  If  the  position  of  the  frag- 
pHxl  and  the  mobility  slight  the  comlition  sliould  be  deemed 
Ft  one  of  delay  for  a  much  longer  jK'riod  than  when  the  local 
niliti'iii '  are  le«^  favondile,  an<l  the  usual  treatment  of  a  fnicture 
flMHihl  \9e  continued  ;  the  instance?  are  numerous  in  M'hich  union  has 
Cnally  liecome  complete  afler  the  la{)He  of  several  months  and  without 
txcrpliona!  measures.  On  the  other  hand,  failure  may  be  prtnlicatcd 
ff«B  before  the  u^nal  time  ha.^  passed  if  the  position  of  tiie  fragments 
il  wry  unfavorable  and  the  mobility  still  greats 

Tl>r  persistence  of  abnormal   mobility  is  the  patliognnmonic  sign, 

it  i»  oet^Hionally  difficult  or  even  iiii)>ossible  of  recognition  either 

it  is  very  slight  or  because  the  fracture  is  so  close  to  the  articular 

of  the  bone  that  the  mobility  is  masked  by  the  movements  at  the 

int  ;  undtT  such  cirtuimstanees  the  functional  disturbance  aufl  jKiin 

IV  \m-  ihe  fuily  symptoms.     The  abnoruial  mobility  may  be  slight  or 

frve,   and  is  Uhually  painless  until   its  limits  are  approached  ur 

ta]  disturbances  var>'  with  the  extent  of  mobility,  the  limb, 
uxl  the  amount  of  the  asf^ociated  muscular  degeneration  ;  it  nmges 
cinnpleti^  disability  to  interference  so  slight  as  sciireely  to  I>o 
iWe  ;  in  oiw  of  my  own  causes,  a  compound  fracture,  the  |»Jilient 
I'Utation  of  the  leg  to  longer  delay,  and  others  have  sought 
•ji ,  !]  rL-lief  from  the  jmin  of  the  mobility.    Others,  again,  arc 

»U-  Ut  ii«'  ihc  limb  with  the  aid  of  a  brace,  and  some  even  without  it. 
ti:       '  --'>  .>f  the  femur  the  disability  is  usually  the  gn»atest  and  is 
iiipli't*',  but  when  at  its  uei*k  tlic  limb  may  lie  still  quite 
1  Ua\r  wen  scvcntl  stich  teases. 

iMiit.  When  delay  has  ix'curre*!  and  the  local  conditions  are 
tliat  union  may  n*:i.s«)uably  Ik;  liofH/il  for,  the  surgeon's  first  duty 
to  meek  for  and  eomtiat  any  general  wnidition  that  may  bo  at  fault, 
4tjtAi  a.«  feVphUidcor  niaJarial  poisttniug  ordefeclivc  nourishment,  using 
ihc  rc*j*'  '  '   -  auil  lutrM-s,  and  |>erlmps  giving  preference  among 

tiu*  hu]<*i  i.^  or  phosjihale  i»f  lime'     Then  he  continues  tlie 

immtMiilixaiion,  utding  it  then  <»r  a  little  labor  by  maasage;  this  still 
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failing,  he  has  choice  of  a  numlx^r  of  mild  nicaHurt'S  to  hafitcii  the  pro- 
cess, such  as  tlie  application  for  a  few  lioury,  once  or  twia*  rcp<nitc<i,  of 
a  bunihigc  alK)ut  tlie  limb  above  the  frarture  tipht  enoiigli  to  caii^ 
venous  congestion  and  swelling,  the  painting  nf  the  skin  with  imlinc, 
or  the  injection  of  a  few  dn^ps  of  tincture  of  iwUne  nr  nf  a  10  per 
cent,  f^dlntion  of  the  chhiride  of  zinc  into  the  periosteum  an<I  the  fibrooA 
bond  at  the  fni<?tim? ;  or,  In  the  ca.se  of  the  leg»  if  the  mohility  ir*  e*lipht 
and  the  fnigment  in  gootl  position,  he  appliets  a  splint  or  bnuic  \\\  the 
ai<l  of  which  the  limb  can  Ik?  ii-^sl  in  walking  without  too  much  risk 
of  causing  displacement,  in  the  ho|>c  that  the  irritation  thereby  j)n>- 
duced  at  the  fractun»  may  htiniulatc  the  procoRS.  Bier  {Mvfiizinutrhr 
Kfinik^  lyOo,  No.  1)  recommends  the  hypodermic  injei'tiun  aUmt  the 
fracture  of  30  c.cm.  of  bLxid  dniwn  from  a  vein  of  the  patimt. 

If  these  aho  fail  or  if  the  condition  calls  for  more  prononnc-ed  meas- 
ures, he  seek:^  to  produce  a  sharp  reaction  t»y  forcibly  and  widely  bend- 
ing the  liml)  at  the  fnictiirc,  under  an  aniEsthetie,  so  as  to  tear  the  t>ond 
and  measumbly  produce  the  cc^mditions  of  a  frt^sh  fracture,  or  he  paiute^ 
a  drill  down  to  the  bone,  witli  or  without  incision,  and  |>erfoniteH  the 
end?  of  the  fnigmcnts  at  seveni!  points.  B*>ne  and  ivory  pegn  have 
been  inserte*!  into  holes  thus  made  and  withdniwn  after  a  few  day^  or 
weeks,  but  ap|>an*ntly  with  no  advaniJigc  i»vt*r  simple  drilling. 

Electrolysis  has  aUo  been  used  with  advantage,  the  needle  being 
passed  into  the  bond  between  the  fragments. 

Finally,  the  surgeon  may  freely  expose  the  fracture  by  inci^uon,  re«ct 
the  ends  of  the  fragments,  bring  them  into  close  and  exaci  apposition, 
and  secure  them  there  by  external  dressing  with  or  without  the  aid  of 
a  Huture  or  other  fastening  applied  tlirectly  to  the  bone.  In  the  pre- 
ciMling  chapter,  I  have  given  reasons  for  thinking  that  the  ]>rcs<*nco 
of  a  |)crmancnt  metallic  suture  or  pin  interferes  with  the  pnx^.'sees 
by  which  alone  union  can  be  aceomplishe^l,  and  I  must  repeat  my 
belief  that  suilieient  security  cjiu  !«*  given  by  an  external  dressing, 
and  that  the  usefulness  of  a  suture  is  linnletl  to  keeping  the  fnigmcnta 
in  p4)sition  during  the  appFu'^ition  of  that  dres-**ing.  No  suture  tluil 
can  projwrlv  be  use<I  is  strong  enough  t<»  relieve  the  surgt-im  fn»!n  tlie 
necessity  of  great  care  in  hnn<lling  the  lindi  during  the  applirntiim  uf 
the  dressing,  not  beeausi'  the  fnignienis  have  a  gi*e:it  temleney  to  slip 
ajwrt  laterally,  but  becausf*  the  angular  deviations  which  arc  certain  to 
tjike  plae^_»  bring  a  great  breaking  strain  U|H>n  the  suture.  Ft»r  thiw 
reason  I  believe  that  if  any  suluiv  \h  ust^i  it  shoid»l  U'  of  ratgul  or 
silk,  and  tie<l  loosely  so  as  to  permit  angular  deviation  within  a  mod- 
erate range.  The  best  seinirity,  I  believe,  lies  in  making  the  ends  of 
the  bone  square  and  then  having  an  as.sistutit  press  the  lower  segment 
of  the  limb  forcibly  against  the  up}»er  <me  untd  the  drcj^sing  has  kn^va 
completed.  1  have  sucwssfully  operate<!  UfM»n  at  least  six  cast^si  of 
lailure  of  union  of  the  femur  in  this  way  and  without  suture.  I  may 
add  tiiat  1   have  been  tin  many  oases  of  ])seutiarthrosis  of  the  leg  that 

^  Q»nth(«r:  Ljoii  MMioU.  Jnnc  iind  Jolr.  1^MV7,  rt'porU  thr  raeeemriil  am  in  two 
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of  tba  thymitl  rxtnu't  Ui  r»ui»v 
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had  been  unsuccosAfuUy  sntui\'<l  with  silver  wire,  and  in  all  them  I 
have  ftxind  i\t  th*'  ?ipcond  ojM'nilion  the  wire  Iviug  loose  and  sometimes 
brokm.     (Sop  nis-i  Plat.*  XXX  VII.,  fip  ±)  ' 

If  im  n:!acctii»n  the  vud  of  the  l«»nt'  '\^  found  tliickenpil  and  dense  I 
drill  it  in  wvcnd  places  iu  onler  to  promote  lia  rarefaction  liy  incrt^is^ 
i;  the  area  of  irritation,  and  under  ^ueh  circuinstanoefl  the  u>te  for 
two  or  thrvc  weok^*  of  a  nilk  or  other  removable  8utnre  mijjlit  further 
Oie  mnie  aim  ami  thereby  be  advantagei>us.  In  the  hiinuTiis  and  in 
ibe  bocNV  of  the  fon*arui  I  have  used  boUi  absorbable  and  t^^'niporary 
aflk  li^tunsft. 

A  pin  of  hone  has  ^nictinics  been  inserted  into  the  inc<lullan'  canal 
hold  the  fragments  together;  if  a^p^Ls  ia  preserved  it  may  heal  in, 
It  it  usually  needs  to  lii'  removed. 

^'hett  failure  of  uniitii  hint.  |H*en  due  to  lo.s,s  of  bone  the  gap  lias 
times  been  filletl  and  union  obtaiue<l  by  pieces  of  fresh  or  decalci- 
Ccd  booe  over  which  the  soil  part^  arc  closefl  by  primary  healing. 
^^bsolate  asepsis  is  neces^ry  to  success.  Apparently  tlic  pieeen  act 
mlj  mechanically  by  furnishing  a  fnimcwork  within  and  around  which 
}  ennulatiou!*  gMw  and  by  tilling  the  8[mee  which  if  left  to  be  tilled 
vw  ftlowly  forming  granulations  would  ei^llect  the  exudates  and  thus 
ivor  the  f*pread  of  cliance  inlWtion.  It  has  also  boon  propo.se<l  to  till 
the  gap  with  p«fwdere<l  calcinwl  Ijont-  on  the  theory  that  it  would  e<iually 
well  fill  the  space  and  j*erve  as  a  franiewr)rk,  and  would  also  mipply  the 
1'""'  -"Its  needed  for  the  formation  of  bone.  The  plan  eommeuus  it^^df 
\  riiplicity  and  cleanliness,  for  the  yK»w<ler  can  be  perfectly  ster- 

r>y  nre,  and    I  have   tlumght  it  might  also  l>e  useful  in  delayed 
ipciitoil  aniJ   even   nimple   frartures,   the   jK>wdcr  being  floured  in 
thr  granulations  or  introduced   through   a   hypcMlermic  ncetlle 
with  water. 
Vheo  loss  of  ^ulistance  has  occurred  in  one  of  two  parallel  bones,  as 
the  lep  or  fofx^irm,  it  is  usually  advisable,  if  tiit*  gap  is  not  tiw  Lirge, 
e^rci*"  a  «?tim-sp<»nding  pieo<^  from   the  other  bone  so  that  the  frag- 
lU  of  the  first  rjin  l>e  brought  into  contact.    W'ficn  the  gap  has  been 
in  the  tibia  a  sitlid  Wtnh  has  lK.H.'n  obtaiiKnl  by  dividing  the  Hbula 
Diiiting  its  lower  segmrnt  with  the  up[M^r  i^egment  of  the  tibia.    In 
tbw  b*)«K;  enlarges*  ^utliciently  t»»  make  the  limb  «tnjng  and  usetul. 


Faolty  or  Vicious  Union  ;  Union  with  Deformity. 

**  iUc^M*  lorms  is  rcstri<'t<'<l  to  m>4's  \u  whirh  thr  deformity 
f    displacement    differs    notably    fron»    the    rt'snlt    usually 
I  :itl<*r  that  form  of  fnicture  ;  tlic  term  is  not  applied  wlirn  tlie 
.irjty  i.«  flight  or  common.     Thus  it  is  not  applied  to  mcMlerate 
linic  by  ovi-rriding  in  oblitpie  fnicturt^s,  to  the  shortening  and  out- 
rvtatioo  cofumouly  s<i'n  after  fraeture  of  the  neck  of  the  fetuur, 
or  tn  tbe  dcli>nnity  of  the  wrist  so  fnfpiently  seen  after  Collcs's  fracture. 
~     «bortf  its  use  implies  a  condition  that  might  and  should  have  been 

Anr  of  th(*  pMVuble  dif^phu'cment^i  at\er  fnictun*  may  remain  tme^^tr- 
rnetrd  aui]  produce  ilm  tfondilioUr  but  the  mobt  cuiumou  an'  marked 
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angular  tlisplacement  or  rotation  after  fracture  o^  tl^e  shaft  ami  tranii- 
verfM?  (lis}>lawment  with  overriding.  Excessive  size  of  the  calliw  is 
sometimes  included  in  this  group  and  so  is  the  inclusion  in  the  callus 
of  mus<'le,  tendon,  or  nerve.  The  ill  result*)  are  not  Iin»iled  to  iLe 
chai]ge  in  tlie  ap|x?arancc  of  the  liml),  which  is  often  marked  and 
offensive,  but  include  also  an  interference  with  function,  which  may 
amount  to  complete  disjihility  by  shorteuinj^  of  the  limb,  by  the  devia- 
tion of  its  lower  sej^ment,  or  by  restricting  the  movements  of  a  neigh- 
boring joint  either  direetlv  or  indirectly  bv  Implication  of  its  muscles. 
Thus  angular  displacement,  with  or  without  overriding,  after  fnicture 
of  the  thigh  near  the  middle  may  pnMhiee  a  hhortening  of  povernl 
inches;  angular  dis[)laecnient  after  fractui*e  of  the  leg  may  i?o  raise  the 
heel  or  toes  or  invert  or  evert  the  foot  as  to  make  it  difficult  or  impos- 
sible to  place  the  sole  sfpuirrly  on  the  gniund  in  walking;  transverse 
displacement  backward  or  forward  clojto  above  the  ellx»w  may  limit 
flexion  or  extension  ros|>eetively,  raort*,  I  think,  by  ci«itricial  implicA- 
tion  of  the  muscle  than  by  contact  with  the  bones  of  the  forearm. 

Treatment.  The  method  of  treatment  varies  with  the  solidity  of 
union,  and  therefore  to  some  extent  with  the  length  of  time  that  has 
elapatHl.  As  persistent  displacement  is  <ifteu  a  cause  of  delay  of  union 
and  of  early  weakness  of  the  callus,  it  is  f»ossible  to  correct  the  posi- 
tion by  the  hands  alone  at  a  much  later  pcrio<l  than  under  better  om- 
ditions ;  that  is,  an  angular  displacement  can  thus  be  airroeted  by 
forcibly  stniightcniug  the  limb  with  the  hands  or  with  the  knee  pnrsscd 
against  the  projecting  angle.  But  little  improvement  in  overriding  is 
to  be  ex|>ecUHl  from  such  means  because  the  ciaitricial  condition  of  the 
soft  parts  which  maintains  it  cannot  ot\en  thus  Ik*  nuxlitie<l.  A  few 
cases  have  been  re|>orted  in  which  continuous  traction  has  Ih^-u  rjuite 
efficient.  Gradual  straightening  lias  occasionally  l»een  effected  by  a 
lateral  brace  with  tmnsverse  elastic  pressure  at  tlie  angle. 

Ilcfracture  by  fipe<*ially  devised  osteoclast**  has  hcQH  much  employed 
in  the  past  for  the  correction  of  angular  deformity,  but  has  largely 
given  place  of  late  to  o|x»n  operation.  .Some  of  the  instruments  are 
verj'  jxiwcrfid  and  awurate  in  the  application  of  the  force.  Union 
after  early  refracturc  may  be  conlidently  expected  to  re(|uire  less  time 
than  after  primary  fracture.  A  st^rious  obstacle  to  sut^cess  may  exist 
in  the  permanent  retraction  of  the  soft  parts  on  the  concave  side  when 
the  deformity  has  h)ng  existed.  The  condition  then  resembles  that  of 
a  l>ent  Ixiw,  and  as  the  length  of  the  soft  parts  determines  that  of  the 
lindj  the  latter  cannot  be  increased,  and  the  bone  can  l>e  straightened 
after  breaking  it  only  by  forcing  tlie  ends  of  the  fragments  pa^t  each 
otlier,  overriding. 

Osteot*^my  meets  the  indications  in  the  same  manner  as  osteoclasis, 
but  more  widely  and  prwist'ly,  for  it  not  only  insun's  <livision  at  the 
chosen  point,  but  it  aUo  jM-rmits  the  correction  of  lateral  displacement 
and  the  removal  of  a  V-slmped  or  longer  piece  if  the  condition  is 
that  n)cntione<l  at  the  close  of  the  prectMling  paragraph.  M'ith  strict 
attention  to  asepsis  recovery  is  likely  to  be  as  uneventful  as  after 
osteoclasis,  but  it  will  be  notably  slower  if  bone  is  cxcise<I.  Unle«a 
anatomical  reasons  to  the  contrary  exist  the  incision  should  be  nude 
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inally  at  or  near  the  most  projecting  part  of  the  Iwne,  and 
b0  long  enoiiph  to  pomiit  free  rxponnre  and  easy  aeoess  to  it; 
dM  numflipenicnt  of  the  hone  will  he  tJeteniiino<l  by  the  rehitions  nf 
tilt  ftttgmrnt/i  ami  hy  the  euil  in  view,  but  in  case  of  excision  every 
efloH  sTwuKl  he  mailc  to  maintain  the  continnity  of  the  periosteum  on 
ooe  M*i<"  and  to  restore  it  hy  nature  on  the  otiier  at  the  end  of  the 
ition. 
In  articular  fracture  with  displacement,  such  as  Pott'a  fracture 
>Te  roentionef],  the  iM^ne  can  fiomctimes  he  rcvstorcfl  to  place  hy  o|kmi 
with  considerable  improvement  in  function.  I  have  im- 
irovvd  the  condition  in  a  number  of  Pott'a  fracttires  in  tliis  way  ;  and 
one  of  u(vi<K*ntid  refnicturc  of  the  enter  condyle  of  the  hunienis 
iu  wUidi  the  prixnary  fracture  (two  years  previous)  had  resiilte*!  iu 
ttHMndesmble  limitation  nf  motion,  I  i'X]Ki8eu  the  fracture  hy  inci^ion 
hecsoae  of  non-reducible  tlisplarement  of  tlie  fragment,  and  was  able 
m  to  place  it  that  the  range  of  motion  was  suhw?quently  increased, 
PMsildy  a  like  advantage  could  bo  gaine<l  by  a  deliberate  osteotomy 
and  fthiftiitg  of  the  fra^ment^. 

An  exc«*^ivc  portion  of  calluH  or  a  |trojecting  fragment  which  causes 
pain  or  ulceration  of  the  akin  by  pressure  can  be  removed  by  the  chisel 
or  luogcur. 


CHAPTER  IX 


GENERAL  I'KOGNOSIS. 

The  prO^iHII'ftfter  fracture  involves  (MiiHideration  of  llio  ef!W*t>!  of 
thf  irijtirv  in  respect  of  the  prolonjrntion  of  life,  the  preM^rvati(»ii  of  tlie 
linil»,  its  usefulne.sis  if  preservcM:!,  :in<l  tlic  time  reonired  fur  recovery. 
The  factors  in  tlie  pn»^nosis  liavo  boon  c<»nsi<lero<l  in  cleluil  in  the  pre- 
ewling  clmpters  ami  will  only  Im?  j;rou|nHl  here  f(»r  a  UM^r*;  tH)nvonient 
genenii  review. 

The  pnij:nosis  varias  witii  the  ape  anJ  condition  of  the  patient,  the 
position  and  character  of  the  fiiurtnre,  and  the  complications  prust-nt  or 
possilile. 

The  Patient.  Sex  does  not  nH'ect  the  pro|j;not>is.  Af/c  has  a  ei>n- 
ftidemhle  influence;  the  younger  the  {»atient  the  better  the  prognosis 
because  in  the  voting  fnictnrcs  unite  more  easily  and  promptly  t)ian 
in  the  adult,  and  advancinj^  years  increase  the  probability  of  ijimin- 
isheil  vitality  and  of  the  presence  of  constitutional  dyscrasia'.  In  tJir 
old  the  prognosis  is  worse  in  respet't  of  life  because  *»f  their  dirninishc*! 
ability  to  withstau<i  the  shock  and  to  U^ar  |)rolon^ed  confinement  to 
be*l  and  pain,  an*l  worst  in  respect  of  function  because  of  the  jjrenter 
dilHeulty  with  which  the  affected  soil  parts  and  uiints  re^iin  iliiir 
original  (conditions.  The  reduction  of  vitality  by  ilejrx'iieration  or  dis- 
eas*»  of  various  orjj^an;*  may  have  a  similar  eifcet.  Cim»ni«-  aiothoUsm 
ex|)ose8  to  an  outbreak  of  delirium  tremens  and,  as  docs  also  udvaiioed 
Jige»  to  the  so-calle<l  hvjwstatic  pneumonias. 

Hiulden  death  by  Jnl  or  jmhioniwy  nitfio/iitm  is  possible,  hut  verjr 
rare,  at  any  aire  and  Mitb  almost  any  form  of  fnu'ture. 

The  Fracture.  In  com|xinnvl  fracture  the  pro^nosin  is  worse  in  every 
res|K'ct  than  in  simple  fracture,  and  worse  when  by  direct  violence  than 
by  indirect  violence  Weause  oi'  fhe  usually  greater  extent  and  severity 
of  the  associate*!  lesions  of  the  sofl  |iarts. 

The  fraetun;  of  the  shaft  of  a  long  bone  genenilly  healn  with  some 
shortening,  the  chief  exceptions  being  the  ini'ompletc  and  sub])eri<7$leal 
fractures  of  the  young  and  transverse  fractures  in  which  lateral  and 
angular  displawnients  can  l»e  reduced  or  prevente*!. 

Krartiires  of  the  short  or  s|Htngv  b<ines  heal  promptly,  but  the  dis- 
placement, with  or  without  rru.shing,  cannot  usually  be  fully  eorreeUHl. 
Fracture  of  the  spongy  end  of  n  long  bone  usually  heidw  more  quickly 
than  fracture  of  the  sluif),  but  oeeasionally  del.iy,  or  even  failure  of 
union,  is  occasioned  l)y  exaggerUion  of  the  preliminan,'  ran'factive 
proc4^!%s.  Fmclure  <tf  a  Hni  lione  is  rather  frequently  followed  by 
exaggenited   formation  (»f  callus. 

Fracture  of  one  of  two  pjinille!  and  eonm-cted  l)ones  (leg.  forearm  "I 
is  more  easily  managed  and  has  a  better  prognosis  thau  fnicturv  of  both 
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or  uf  ii  f*»ij»U*  Iwn*',  IxMiiiuso  the  unhn>k<Mi  one  acts  as  a  splint ;  an 
xn'ptiiHt  tu  this   is  foiuid   wlicn  the  fnicture  is  apf^nifmniod  by  a  loss 
of  sulutlumv  which  creates  a  gap  betw«?cn  the*  frag^K'nt^. 

Artirtilnr  rnictiir**?;  an<i  Iracttircs  near  the  joints  are  rs|>oriully  liai»k> 
li>  In*  Ailhtwffl  hy  limitation  of  motion  in  the  joint;  at  the  knro  ami 
rUta»M,  anil  to  h  Ir^s  extent  the  sltotililer  and  hip.  this  is  the  rule. 

No  pinT.ii  Atntenienl  of  value  can  l)e  iiia*le  as  to  the  time  required 
ii>  rwu-h  thfr  final  resnit  after  fnieturc  or  as  to  the  completeness  of  resto- 
ntion  of  function,  ami  the  statistics  that  have  l>oen  collected  are  prac- 
iM'aily  %'alueless  Imhuiiiw  ihey  do  not  completely  discriminate  lK't\v(»<*n 
dilTerent  forms  and  ap*s  of  the  patients.  Flaeh  fracture  or  at  least 
chLSpt  of  fracture  nmsl  be  jiidp^^l  by  itself,  an*!  in  many  n  jriven 
there  «in  In?  no  great  certainty  that  it  will  not  vary  widely  ft*on» 
llw  average.  As  I  write  this  |>aragraj>h,  1  have  just  visited  a  patient 
who  broke  tlio  outer  [H>rtion  of  the  heail  of  the  tibia  seven  months  ago  ; 
tlieteil  great  loss  of  niotion  and  was  gratifiwl  when  at  the  end  of 
t  four  months  a  range  i>f  45"  had  been  obtained,  and  yet  within 
'&P  last  tMo  nmnlliH  that  range  has  been  inen-ased  to  !lO°  nmlrr  natnnd 
of  the  limb.  I  tldnk  it  can  j>n:t|HTly  Ih»  sai<l  that  an  unconipli- 
Iwl  frartnre  of  the  shaft  of  the  long  l>«>ne  of  the  arm,  forearm,  or 
r  will,  in  the  great  majority  of  cases,  h«d  without  any  diminution  of 
earning  <*ii[tacity  of  the  |ia(ient  aAcr  six  months,  and  that  almost 
all  tin'  remainder  will  have  rcjirla-d  the  sjune  condition  in  a  year,  lu 
urcs  of  the  shaft  of  the  fernnr  n»ore  time  is  requin^l,  and  tlir 
iimWr  of  tho^e  who  will  remain  more  or  less  disabled  is  pn'ater.  As 
life  h  pissetl,  the  ability  of  the  |Hitient  to  adapt  himself  to 
conditions  is  less,  the  joints  are  more  likely  to  lw»  sliHenwl, 
jtiin  in  the  limb  after  fatigue  (»r  when  the  weather  is  cold  anil 
dftnp  i*  m*»n*  iH»mtnon.  The  latest  statistics  1  have  seen  are  tlu*s<'  of 
l^irw '  and  Ranis|>ergi'r,'  rolleel*'*!  from  the  records  of  .\id  Sicieties. 
^irw'«  wen*  of  KiT  simple  fracliirrs  (»f  the  leg;  only  one  was  |M'rrna- 
fnCly  disablnl.  the  others  regained  their  earning  capacity  in  an  average 
f  !'*'    '  -  -.  70  jH'r  e<'nt,  in  91  days  each. 

I;  r's,  of  l-t.*)  fractures  of  the  leg,  given  in  more  detail, 

how   ».  'iig  capacitv,  after    simple  frarture  of  the    shaft 

r  U*th  i   without  deformity,  restored  in  mont  <luring  tlu- 

t  six  nioiiths,  in  a  few  not  until  the  thinl  or  fourth  year  ;  in  those 
1  braird  with  deftinnily  (:^(J  per  cent.)  the  rej^tonition  was  comjdete 
21»  pc-r  cenU,  in  the  remaimler  the  loss  was  g<'nerally  less  than  25 
Of  the  com[vuind  frtictures  of  the  shaft  complete  restoni- 
iVfisl  in  .TJ  [M-r  <vnt.,  tin*  loss  in  the  remainder  was  usually  less 
i^'i  \M-r  ct-ni. 

Of  tifce  fitniple  fractures  of  the  malleoli  tliere  was  recovery  without 
.-firrmity  in  61  per  cent.,  with  deformity  in  39  |)or  cent, ;  of  the 
fcnner,  r«»«tomtion  was  complete  in  T'j  per  cent.,  of  the  latter,  in  23  |>er 
t.  Tw*>-thinlft  of  all  n'snm«M|  work  during  tfie  tirst  six  months, 
wic-Uiinl  daring  the  «ec«md  six  months.  AfWr  compound  fructiiru 
always  Kinne  lo»4. 


tiMcUcKe.  XettM*hTin  f.  Chit.  vol.  xTIt.    Ahslr.  In  C«ntr«Ib.  t  Chtr.  1H9T.  p.  ?6& 
Kornvp.  dr*  W&rt«rtnh.  int.  L.iitiil«*v<irffitfi«.    AtMtr.  tii  (V-'iitrmlh.,  ieil7| 
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Ailor  fracture  of  the  fibula  restoration  was  always  complotci  but 
sometimes  much  delayed. 

The  more  unfavorable  estimates  of  results  in  respect  of  earning 
capacity,  notably  those  of  Ijanc,  are  entirely  out  of  accord  with  my 
own  cx|K*ricncc  and  observation.  I  recently  sent  letters  to  all  the 
patients  who  had  been  treated  in  the  New  York  Hospital  for  fracture 
of  the  lower  limb  during  the  previous  year  and  received  an6wer8  from 
twenty-six  as  follows  :  Neck  of  femur,  3 ;  limb  nearly  useless.  Bhafl 
of  the  femur,  4;  limb  as  useful  as  before  the  injury.  L^,  10;  in  7 
as  goo<l  as  ever,  in  3  good  but  with  some  pain.  Pott's  frooturCi  9 ;  in 
6  as  good  as  ever,  in  2  fairly  good,  in  1  bad. 


CHAPTER   X. 


FRACTimES  OF  THE  SKULL. 
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TuK  function  of  (lie  cranium  is  so  largely  limited  to  raecliaincal 
»roUvtion  of  tin*  l>r:iin  and  its  aunexa  from  external  violence^  its  frac- 
ipft  in  n  groit  majority  of  csises  involves  after  recovery  so  slipht  an 
rrrfiioe  with  this  ftiiu-tion,  am!  tretitmeni  van  do  so  little  to  ditnin- 
tliis  interference,  tliat  the  im|iortnnee  of  die  iujiirA-  lies  almost 
wholly  in  the  assoeiuted  injtiry  of  tlio  hniin  and  in  tht*  later  inflam- 
lUwy  or  dejreDcralive  processes  therein  to  which  that  injury  or  that 
the  overlying  soft  jMirts  may  give  rise,  and  its  consideration  falls  in 
majority  of  ca.Hes  rather  under  the  rnhrie  of  injury  of  the  hniin 
under  that  of  fractuivs.  It  is  unfortunate  that  liiese  injuries 
be  so  universidly  classed  as  fractures,  fitr  this  leads  to  an 
fixing;  of  the  attention  u|>on  the  lesion  of  the  Immic  to  the  exclu- 
or  roinimi/ing  of  that  of  the  brain  and  to  undeserved  reproach  for 
oecMooal  failure  to  recognize  the  ]»rcscnce  of  fracture.  It  should  l>e 
ibrred  tliat  the  violence  which  causes  fatal  injur)'  of  the  hrain 
»r  with  fracture  of  the  skull  may,  under  slightly  changed  con- 
ditiocM»cau«o  the  former  without  the  latter,  and  that  in  a  large  propor- 
Cion  of  fatal  cases  the  fracture  is  merely  an  incident  without  any  direct 
iiMi  tj)  the  fatal  n\sult  nr  only  with  that  of  having  made  the  c:uisa- 
rr  Iteion  possible.  On  the  other  liand,  there  is  a  class  of  fractures 
which  the  lesions  arc  entirely  local  and  limited  to  the  l>one  and  the 
overlying  soft  parts  or  in  which,  if  the  contents  of  the  cnmium  are  at 
all  injurcxl,  the  injury  is  limited  to  the  inimedialc  ncighborh<XMl  nf  the 
frartufp.  In  these  the  fnicture  is  the  essential  lesii»n.  and  the  treatment 
»  alniaet  wholly  ilirected  to  it.  Btrtween  these  two  forms — genemlixed 
eoatQskm  of  the  hmin  ami  its  cnvelo^x's,  with  or  without  fracture,  and 
eil«lllBscnbc<l  fracture  with  or  without  localised  injury  of  the  brain  or 
■*— ^■y — tl  'thcrs  in  which  the  character  of  the  fracture  and 

ite  Bode  nf  I  I  M  are  e.xnggerntions  of  those  of  the  seeiuul  group. 

Bud  IIm!  i^fTcct  ujion  the contints  n{  the  eranium  those  of  the  Hrsl  group. 
la  the  first  group  the  fracture  is  usually  tissured  and  almost  always 
or  extendi*  to  the  bjise  of  the  skull,  and  hemorrhages  covering 
hl^  &nea  though  limittHl  iu  amount  of  extnivasatcil  b1o(»d  are  fnunu 
Ibo  «urfii<'C  (tfthe  bniin  and  sometimes  within  it  ami  the  inethdliL, 
faidiating  contusion  :  in  the  s<V(>nd  the  tyi>e  Is  a  compound  eiriMim- 
Qwd  a!^»rrftv<l  fnieUire,  |K>s.sibly  with  a  rent  in  the  underlying  dura ; 
iht  inli-nnwIiaU*  class  there  are  the  comminution  of  the  second  (but 
r-  '-  -Ttensive  and  associated  with  fissure)  and  the  hemorrhages  and 
miim  of  ilie  first  In  the  prothiction  of  the  first  the  causative 
iVloknoc  aot^  broadly  n)M>u  tlic  skull,  motlifving  its  shape  thrnngh  its 
ity  aud  (»erhaps  splitting  it  by  exi*eeding  the  limits  of  tliat  da»- 
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ticity,  and  bniinin^  lis  cont^ntH  by  that  modifiration  of  the  8hapo  and 
by  the  jar,  ns  in  a  fall ;  in  the  second,  as  in  a  blow  of  a  haninuT,  the 
fbroe  is  otnsumcd  in  breaking  the  Inme  at  iho  [xnnt,  of  irn|tat't,  then*  i;* 
no  general  ohanp;o  in  the  shape  of  the  skull,  no  diflTiisetl  ettt'ef  ii|M>n 
the  bniin  as  a  whole.  IJerjnise  of  iIk»  nuMJe  itf  nrrMlnrti<tti  fnirtiircrs  of 
the  second  pronp  arc  usually  com|><itind.  In  the  intermediate  fj^roup 
tile  violence  is  j^realer  than  in  tlie  others,  it  brtakn  a  larjjft-r  an^  of 
l>onc  and  is  not  exhausted  in  |ir<MlncinjEr  the  fraoture.  This  dit^erenoe 
in  the  mwle  of  pro*luciion  and  in  the  effects  of  the  violence  dominal*s 
the  whole  subject  and  determines  the  treatment  and  the  prognoiUH. 
All  this  apjR'ars  plainly  in  study  of  the  meehanism,  |)atholojry,  and 
cause  of  the  injury  in  the  various  forms. 

Mechanism  and  Pathology. 

In  studying  the  mechanism  of  fracture  certain  anatoniicnl  feature* 
of  tlie  cmnium  must  be  bonie  in  mind.  Of  tlie  vault  and  Iwisc  of 
which  it  is  conqMtsc^l  in  unefjunl  parts,  the  former  is  globular,  thick, 
and  elastic  ;  the  latter  is  flattened,  irn-gular,  thick  in  places,  thin  in 
others,  and  j>crforate<l  at  many  |vtints  for  the  passage  of  nerves  and 
vessels.  From  the  occipital  condyles,  by  which  it  rests  U{»on  the 
spinal  column,  pass  outward,  backward,  and  forward  various  thick 
IK»rtions  or  ridgt»s  constituting  a  strong  framework  to  connect  them 
with  tlie  vault  ;  the  basilar  process  and  body  of  the  sphenoid,  the 
occipital  crest,  an<l  the  petrous  fwirtionsof  the  lemjHmil  lK)ni»s;  further 
forward  are  the  thicker  portions  of  the  greater  and  lesser  wings  of  the 
RpheiKiid  and  the  frontal  vrvM.  To  a  certain  extent  these  ridges  ilireot 
lines  of  fracture  of  tlie  base  to  the  thinner  intermediate  segments,  but 

Fm.  47. 


tiwunl  cut :  Ibaiirwl  fnuHtirr.     (lUiKM.) 


all  can  be  crossc*!  by  them.  TIh*  vault,  which  varies  greatly  in  thiclc-^ 
ness  at  <Iifl[Vrent  |>oints  and  in  different  indiviciuals,  has  n  thick  outer 
and  a  thin  inner  table  of  dcnw*  bone  separated  by  the  spongy  diplo?. 
The  phy»icat  characteristic  of  the  vault  which  nuist  concerns  us  is  its 
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,  which  ifi  Hiiffick'Dt  to  permit  a  c(3iiHiderul>lo  cliangc  of  8ha(>e 
wMnMlt  frwrturc — llint  is,  a  (liumotor  of  the  skull  can  l>c  sliortcnc*!  nn<i 
Ummif  at  ri^jht  imgios*  to  it  Iciigtliened  by  compressing  it  in  a  viiK',  or  a 
portion  of  itit  siirfju^  can  be  momentarily  flattened  by  a  blow. 

Tlw  rflM't  of  violcnw*  acting  iiiMm  the  skull  varies  with  it,s  chumcter 
llir  ?*i/.e  mwl  slm|»e  of  the  vulnenmt  Ixxly,  and  appears  in  nil  the 
laiious  lM'i>vc<n  ii  .slight  cruxli  or  cut  of  the  4iuler  tabU*  or  of  the 
:  lhieknrs>  of  the  l»<>ne,  through  eiifntnseribe<l  (h-presHr-il  an*as 
liingic  or  nuiltiith'  fissures  running  C4»mpletely  around.  A  enttinir 
inj<trument^  a.H  a  ehi.sel  or  sword,  cuts  [Kirtly  or  entirely  through  (lur 
\ionv  and  by  it*  we<lge-action  may  produce  long  fis^^ures  running  fntni 
*'Im1  of  the  cut  if  the  wea|H>n  is  heavy  and  the  blow  |M»werful 
,  47),  or,  if  the  instnnueut  changes  its  direction,  it  n»ay  bn-ak  off 
m  pnce  of  the  imno  and  raise  it  al^tve  the  level. 

A  moderate  l>hiw  will*  a  iKiinleil  oretlgetl  weajwrn  may  simply  lu-eaik 
the  i>ut4?r  tabic,  where  the  bone  is  thick,  and  depress  it  by  enit^hing  the 
Hying  diploe,  or,  if  the  l>one  xa  tliin,  it  mav  makea  pmall  roun<!ed 
in  it  without  splinti*ring  or  fissuring  of  the  Adv.  If  the  iustru- 
t  \^  not  t*harp  on-^lged  the  Ixtne  it  IxMit  inward  and  theelVect  vari<^ 
ith  ibe  for«"<'  o(  lla*  blow  and  the  prolongjition  <A'  its  action.  In  the 
f4ightc»l  form  the  elasticity  of  tlie  s-kuU  takc^  up  and  distributes  the 
f^Kvc  without  n.*cognifflible  injury  to  the  bon*'.  If  th4*  tore<*  is  a  little 
er  tin*  inner  t«ble,  which  is  overbcnt  in  the  movement,  splits  away 
the  diplrn^  and  is  bn>ken  (frne- 
_  of  the  inner  table  alonet,  the 
nnbriiken  |M»rli»u»  springing  back  to 
it*  oripiiwil  jxisition  and  h-aving  tiie 
fnijrtnrnt  more  or  leiw  removeil  and 
gwl  in  piisition.  The  same  cir4»rt 
bti-n  pntduntl  in  the  outer  table 
blow  fnmi  witliin,  as  by  a  bulh'l 
lm«  lmv<'rsed  the  ^kuU  from  the 
oiiUMttr  ^itle. 

If  ihi*  fonx'  is  Htill  greater  the 
botMf  isf  bn)ken  entirely  llirough  to 
an  rxlt-nt  and  in  dinvtiouh  that  vary 
widi'I) ,  and  the  cireuruserilM.'d  jwr- 
tutn  n-main^  more  <ir  less  depresse<l. 
if  the  lines  of  fracture  do  not  en- 
tirely eirruniwrrilw  the  ftflTfc'twl  area  the  elasticity  of  the  unbroken 
pnrlKirt  lirings  back  the  depresH**!  piece  toward  or  to  \U  plan'  iFig. 
ib),  P<j«nrtinu*s  imprisoning  in  thr  fi^^iire  a  few  hair^  or  a  |>ortion  of 
l»rad  n>vi*riiig.  If  the  eirch*  of  frjicturc  is  fontph'ti'  the  encUi>ed 
»on  !VT(viin'<  deprcN^-d,  either  IkwIiIv  or,  more  citmmouly,  with 
A*'\  ir.  oO).      From  the  ttlge  of  thi*  opening,  small   tissures 

i»r  » li  line*  of  fracture  fr»'i|Ui'ntly  run.     Tlnr  inner  table  is 

•Iway*  mow  extt*fo«iveIy   bntkeii  than  the  outer  one,  and  the  two  are 

'        '  ira(4<«l   from  each  other  by  planes  of  fractures  throuirh  the 

--    /il).     These    fr:ietun»s    are   nlnio5t    always    cituipouud 

LMXitoo  of  iho  diaraeter  of  the  causative  violence,  the  »kui  yielding 
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under  it  as  the  \>o"e  <lt>e3.     They  are  part  of  the  so-called  ''  compound 
n>niniiiiut(Hl  <le|>r<'sse<l  fnietiirrs  (»f  the  skull." 

All  of  the  injuries  thus  far  described  lieloug  in  wiuit  arc  termed  the 
second  group  in  the  opening  paragraph  of  this  chapter,  those  in  which 

Fio.  49. 


Cfrcnmscribcd  ftvcturo  with  Inclusinn  nt  tuur.    (Komo.) 

the  dominant  feature  is  tlie  fracture  and  in  which  injury  to  the  brain 
ifl  usually  absent  or  strictly  localisHnl.  Thi»  feature  is  of  so  grejit  prac- 
tical importance  that  I  wi»}t  it  might  be  indicated  in  the  claissifyiog 

Fio.  50. 


Circunurrlbcd  depreMcd  fhirtun.*.    (KSMta.) 


nomeuclnture,  to  the  exclusion,  or  at  least  the  great  subordination,  of 
''depression/*  which  ban  long  bcbi  the  att4MUiun  of  the  Mirgeon,  to  the 
ho|>eIess  confounding  of  radicoliy  diiferent  cases  and  the  useless  or 
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imifiil  ^neralization  of  therapeutic  measures  the  value  of  which  is 
ly  limitoil.  I  have  lonjj  sought  such  a  iiatiK*  that  would  be  dis- 
\\v  and  nhort ;  possibly  **circum*oribc<l  fnuture  of  the  vault" 
wocikl  serve  the  puqxise,  ahhotigli  it  is  far  front  meeting  all  the  indi- 
CvtiociA. 

Tlie  vast  roaiority  of  fractures  of  this  cIbba  involve  the  vault,  hut 
ither  <»ecaftionaily  occur  at  the  ba^^e,  the  vulnerant  body  reaohinj?  it 
tbmugb  the  mouth  or  orbit,  and  in  a  very  few  cases  even  the  condyle 
of  the  lower  jaw  has  l^xn  tiriven  tlirouj^h  the  roof  of  its  socket,  or 
the  etluuoid  driven  in  by  a  hkiw  on  the  nose.  The  j)rognosis  is  worse 
in  these  baeal  cases  because  important  parts  of  the  bruin  arc  usually 
injared,  efficient  treatment  in  impracticable,  and  infection  is  more 
likely  to  occur. 


Fm.  51. 
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!  fmcturt,  lnn»r  »t«le 

I  k.«>HIU.> 


Pncturo  of  InU'rnal  table. 

(USIIttliJLXK.) 


The  other  ^mp  of  fnn-tures,  those  produceil  by  a  f«>rco  acting 
bffUMily  upon  the  cranium  to  motUfy  itw  ."^hajjc  aj»  a  whole,  include 
■lifM^  all  fracturcji  of  the  b:ise,  and  all  so-culled  *'  indirt^ct  Inictures  " 
mad  **  fractxiriM  by  conin.^'oup  "  which  have  had  so  larjre  a  part  in  the 
dbeosMon  of  thi«  t^ubji-ft.  In  the^,  I  re{H>ut,  the  important  Icmou  Im 
that praduocd  in  thr  bniin  ;  the  fracture  is  an  imitlent,  it  usually  ban 
DOHiitMfioa  up*<n  th<?  pnt^rcsjH  of  thc!  t^ase  and  ^ives  rise  tu  no  ihcra- 
Bcntw  indkatioa^.  iSimilar  brain  legions  can  be  prtHJuciMl  without 
nsKttm,  am!  thcM*  itutot*  U'long  among  injurii*s  of  the  brain  rather 
than  smon^  rmrturc*.  This  make?*  a  dctailcil  a»x?<.amt  of  the  many 
tfacir  relative  frwjucney,  and   their  more  or  less  hypothetical 
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reiutious  to  dilFerent  forms  of  violence  unDectooaiy  in  a  work  of  iUt 

sc'iipe  of  this  oijc. 

Tlie  iinxle  iif  ppodnction  of  these  fractures  has  hoen  the  Biilijeet  of 
close  ob*Mi*rvation,  ex|>criniciit,  an<l  ntudy  by  many,  among  whom  I 
sluill  mention  only  Aran,  Felizot,  Mos.-*tnier,  and  Von  Wahl.  Another. 
Diiret,'  deserves  to  be  remembered,  perliaps  alK>ve  ail  othern,  for  his 
remarkable  investigations  and  his  theor}*  of  meebunism  by  which  the 
olian^rt  of  ahapc  of  the  cranium  pniKiuce  the  often  distant  lesions  of 
the  brain  and  moninges,  a  theory  which,  even  if  carriwl  in  it«*  dctaiU 
Homewhat  further  than  it  can  readily  be  ftdlowed,  and  |H>^ibly  even 
incorrect,  h:is  yet  been  most  valuable  in  fixing  the  attention  uj>on  the 
intracranial  lenions  and  clearing  away  a  large  amount  of  nebulous 
tbeorica  concerning  distant  effects  and  tiieir  hypothetical  cnuses. 

The  theory  of  these  fractures  as  now  anpreliended  is  l)ase<l  in  part 
u|Kin  the  shortening  of  the  diameter  in  the  direction  of  the  vitdenw 
and  the  <^)nscquent  lengthening  of  those  at  right  angles  to  it,  and  in 
|Kiri  upon  th<^  overlHMidiiig  of  the  bone  under  a  like  strain.  In  a 
globular  UmIv  of  unifonn  elasticity  the  shortening  of  one  dinroctcr 
under  pressure  is  necessarily  act^ommnie<l  by  the  enlargement  of  tlw 
mass  in  the  line  of  the  etpiator  an(i  in  tlic  corresponding  sc|iaratioti 
<d'  the  meridians.  If  the  limit  of  cohesion  is  passed,  se|tanttinu  (frae- 
tur<')  n<HM'ssarily  takes  place  lM»tw(*en  two  or  more  meridians,  and  tlie 
line  of  fracture  runs  apjiroximately  from  |x>le  to  pole — that  is,  fnmi 
the  j)oint  struck  to  one  uiametrically  op|K)sitc — along  a  meridi:in.  To 
these  Messemer  gave  the  name  of  *'  bursting  fracture."  Thus,  in  the 
skull,  a  blow  received  in  the  centre  of  the  frontal  bono  and  dire<^e<l 
backwaitl  would  shorten  the  antero-|>osterior  diameter  and  enlarge  the 
•sktdl  in  the  central  tnmsverse  plane  at  right  angles  to  the  line  of  force, 
and,  if  strong  enough,  pro<iuee  one  or  more  tis.^ured  fractures  running 
from  before  backwanl  along  the  summit  or  side  of  the  cranium.  If 
the  blow  were  received  uj>on  tlie  side  the  lines  of  fracture  would  !» 
trnnsverse  tlmnigh  the  vault  or  l>as<»  or  both. 

Under  other  eireiimstanecs  not  fullv  understiKKl,  but  prolmbly  de- 
|M*rident  urxui  luck  of  unilormity  in  or  ililfcring  degrees  of  eliu*ticity,  the 
yielding  ahuig  the  line  of  imjNict  is  not  so  ftillyor  s*j  promptly  met  bv 
ex|Huisiou  in  the  other  plane,  and  the  bone  breaks  at  the  point  of  maxi- 
nunn  nurvature  at  the  |icriphery  of  the  depn'sse<l  an*a  anij  along  what 
may  be  termed  a  jKirallel  of  latitude,  at  right  angles  to  the  line  v»f  force, 
priHliieiug  what  \  on  Wuhl  names  a  "bending  fraetuN^"  Thus,ftfonx* 
acting  fmm  bi'fore  backwanl  uptm  the  centre  of  the  frontal  U»iir  wotdd 
pn»duce  this  form  of  fnicture  along  a  line  en*ssing  the  cranium  from 
side  to  side. 

The  lines  of  fnicture  prtMhiet'd  in  lli**se  two  wavs  arc  nuKlitietl  by 
lack  of  uniformity  in  the  shape  ami  strueture  of  the  cninium  and  by 
the  degree  of  the  fracturing  tnrce  ;  the  majoritv  of  those  involving  the 
Inim^  and  limit<^l  to  a  single  zone  occupy  ilie  iniihHe  fossa,  ami  in  ihi»se 
not  Iiniit<Hl  to  a  single  zone  the  violence  ap|M'ars  to  have  Ik^'U  greater, 
and  the  portion  of  the  vault  which  has  received  the  blow  allows  ex- 

<l>tu«t:  Klttdoi  Expdrliuoiit»lM  ct  C11mi|0M  utr  |c*  Tnium«tbiiuc«  CVr^bnox,  S%^ 
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t*oic5v«  iin1intc-rin}r  (Von  Bei^nmnn).     Tlie  direction  of  fissures  lim- 

Hiil   u»  llir  iiiitlillr  fossa  is  in   the  grrnt  majority  nf  cast-s  tmnsverw, 

ilUiHtntir  nut*  of  two  |iatlis,  eitiier  in   i\w.  anterior  part  of  tlie  ]>ctro(i8 

of  llic  ti'ntponil  iH>ne,  {tanitlel  to  its  lon^  axis  and  o|ifuin<^  into 

V  car,  or  further  forward  in  the  great  winiy:  of  tlic  ^plK'noid. 

caow  w  a  Mow  upon  the  vertex  or  tlie  side  of  the  skull,  and  the 

Ttt  ends  in  the   foramen   laeenim  anterinn  or  in   the  sphenoidal 

re.     If   the   fonie  is  ^ivutrr  I  lie  fracture  may  extend  ac*ro*i.s  the 

■elb  tum«Ta  into  the  op|Ht^ite  miihlle  fo^sa«  or  ohtitjucly  tliruu^li  thr 

Kiid  into  the  opjHttsitt-  anterior  fos?*;i,  or  into  the  anterior  fossa  of 

wme  side,     Fnieture^  of  the  |K>steri4>r  fossa,  e:iused  hy  a  blow  on 

ocwpni,  are  rarely  liniite<i  to  it,  hut  cross  the  petiv>ns  portion  to 

middle  foMffi,  hut  never  cross  the  imx* ipiljd   riilpe ;  and  thos<*  of  the 

or  fosra  usually  ]mu*s  through  the  up|>or  mnrLrin  of  the  t»rbit  and 

__     "fW'k  to  th<'  optie  (»r  sphenoi<lal  foramen,  extending; someliuiesarross 

the  mi<klle  into  tlie  ixisterior  fo&sii,  wtmetinios  alsij  across  the  crihriform 

le  lo  tlie  other  oroit  (Kiinig).      In  enishino;  fraeturt*  of  tlie  Uines  of 

face  longitudinal  fraeturc  of  the  ba&e  along  the  body  of  the  Kphe- 

>d  sppeam  to  be  fre<(uent. 

That  most  of  the  fnictures  prcxluce*!  in  this  manner  ocenpy  the  base 
fWtth  bat  little  or  no  extension  to  the  vault  is  to  U*  e\plaine<l  hy  the 
rasistanco  of  the  base  due  to  it:?  relative  thinness  and  its  irregu- 
bntr  of  shape  and  also,  possibly,  in  part  to  the  impinging  foree  or  the 
noe  ot  the  bo<ly  exerte<l  u|M>n  the  Imse  by  the  s|)iual  eoliinin 
gh  the  oivipitjd  eomlyles.  When  the  vault  is  more  extensively 
ved  the  line  of  fnteture  may  eross  it  eomplotely  in  any  direeli*in 
ritber  ai>  a  long  fissure  with  little  ehanj^e  of  phuv  or  with  a  s<>panition 
so  free  tliat  the  two  halves  of  the  skull  eaii  \w  freely  nu>ved  up<in  eaeh 
either.  The  internal  table  shows  no  splintering.  The  short  isolatetl 
Ihwimn  dictunt  fmm  the  point  struck,  which  are  seen  not  inlmpiently 
ia  the  base  ami  (Mx^<Ic»nally,  but  vent*  rarely,  in  the  vault,  are  |>riMliieed 
in  ft  rarietv  of  wavs  ami  will  be  considered  in  the  following  }»anigniph 
WBi"  \eeptii>nal   forms.      Most  nf  the  extensive   (issui*es  of  tne 

itwtir  _'  in  what  was  s|K>ken  of  in   the  o[H>ning  para^r.iph  of  this 

chftptiT  a^  (hr  gmup  of  fnietures  intermediate  between  the  two  main 
|k^  thoM.-  iu  which   the  esmsative   vioh-tiee  is  great  and   produeivs 
MVv  crushing  fracture  at  the  |M)int  stniek,  with   nuliating  fisMurt's 
ndiitetl    lesiou   of   the   brain.     They  are  sometimes,  but  not 
Mn|M»und. 

fonna  of  fracture,  the  mode  of  prmhictlon  of  some  of  which 

i*  vrrr  tfibrtcure,  are  foun<I  at  manv  ]»oints.     The  small  isolate<l  fis^mres 

It  a  tfiiilance  from,  or  even  dirvetfy  on|M>Hite,  the  point  ntnick,  to  which 

^^JUpie   ''fntcturo   hv  eontreeonp  '   was  given,  l»elong   almost    all 

ithe  "bursling     or   "Inniding"   fractun^s,   those   of   tla*   Imim* 

blow  luw  been  received  n|>on  the  vertex)  b*^ing  <hie  to  the 

••f  the  smniil  column  acting  through  the  occipital  ci^ndyh's. 

in  which  the  fracture  is  directly  opposite  the  |H»int  slriu?k 

4n  few  ami  m)  doubtful  that  their  existence  has  lieen  denied,  yet 

'errin   pru<huM*d  ex|»erimeut4dly  u  fmcture  of   the  fmntal    Ume  by 

;«ll  upon  it4«  oiM'iput,  and  iherelba*  the  jK»seibility  must 


bo  fi(lmitte<l.  Inclusion  in  this  group  of  fracturoH  lit  such  a  point  pro- 
duced l>y  a  hcooimI  1>1ow  <Hnvtly  ii|k)1i  it,  as  when  a  fracture  of  the 
(weiput  is  caused  l>y  u  full  upon  the  hack  of  the  head  following  a  blow 
Ujxin  thi!  fort?lioad,  is,  of  course,  unjustifiable.  A  sp(»cial  group  of 
nuie  casc,s  cfjliecle*!  by  Vou  Bergman n  *  in  which  the  orbital  pinte  was 
broken  is  of  great  tntcrent.  In  four  cases  the  primary  violence  was 
by  a  glancing  bullet,  in  the  others  a  bullet  j>enetniling  the  temporal 
(3),  the  occipital  (1),  and  the  parietal  (I).  In  s<ime  only  one  orbital 
plate  was  broken,  in  others  l)oth  ;  the  fracture  was  either  a  straight 
tinsiire  or  circular;  in  Pn'isident  Lincoln's  case*  (perforation  of  the 
occipital  by  a  bullet)  both  plates  were  broken  and  the  fnigments 
"  pushed  up  toward  the  brain  ;"  in  two  the  fragments?  were  dcpre^s<-d 
a  few  millimetres  into  the  orbit.  In  an  allied  «Lse  a  pc»rtbniting  bullet 
wound  of  the  right  ]>:iriet;d  was  n<MX>ni{>auied  by  a  fissure  extending 
from  the  sella  turcica  through  the  great  wiug  of  the  ^pllen<ud.  The 
explanation  offere<i  by  Ijongmore^  and  Von  Bergnmnn  is  by  moment- 
ary excessive  intracranial  pressure  pi*oduced  by  the  penetration  of  the 
ball  or  the  bending  inward  of  the  vault. 

Fracture  of  the  posterior  rlinoid  processes  is  occasionally  observed, 
evidently  pnxluced  by  traction  upon  them  by  the  attache<l  tentorium 
during  elongation  of  the  antcro-posteruir  diameter  of  the  sktdl. 

The  so-calIc<l  **  ring  fractures**  about  the  foramen  uiagmim  cau*^ 
by  a  fall  upon  the  feet  or  buttocks  are  due  to  the  imjiaet  of  the  skull, 
through  the  CKM^ipital  condyles,  »i|¥)n  the  upper  end  of  the  spinal  col- 
umn, just  as,  to  luse  F^Iizet*s  comparison,  the  head  of  a  hammer  is 
driven  firmly  down  upon  its  handle  by  striking  the  other  end  of  the 
latter  against  tlie  ground. 

Fjxccptional  isolated  fractures  of  the  base  by  dinvt  violence  have 
been  referred  to,  such  as  those  produced  by  the  passage  of  a  bullet,  a 
stick,  or  a  knife  through  the  orbit  or  the  mouth,  fracture  of  the 
ethmoid  by  a  blow  upon  the  nose,  or  fracture  of  the  temporal  by  the 
pressure  of  the  condyle  of  the  inferior  ma.xilla  in  a  blt>w  ui«tn  the 
chin.  Fmcture  of  the  anterior  wall  of  the  auditor)*  tntnal  by  the  same 
cause  desi^rves  mention  Iw^'aus*^  of  tlie  bleeding  frtuu  the  ear  which  it 
ocivisions  and  which  may  be  mistaken  for  that  following  fracture  of  the 
jH'trous  portion  of  the  temporal  bone.  These  fnicluresowe  their  jm|)or^ 
t^mce  to  the  asso<natetl  injuries  of  the  contentis  of  the  cranium,  e^jK»- 
cially  of  the  carotid  artery  and  cjivcrnons  sinus  in  wounds  through  the 
orl>it,  and  to  the  possibility  of  the  spretid  of  infection  frum  the  tmt'^ide 
to  the  interior. 

Fractures  of  the  Internal  Table.  These  are  apparently  extremely  rare. 
In  tlie  Mftiiml  and  Stirt/ical  Hintoty  of  the  War  nf  the  RcheHion  twenty 
eases  observed  during  the  war  are  recordcil  and  brief  notes  are  given 
of  twenty-nine  cases  reiKirttMl  during  the  precisling  two  hundre<l  years. 
Von  Bergmann  describes  three  additional  specimens.  In  the  gri*;il 
majority  of  the  rej>orle<l  wlscs  the  cause  was  a  Idow  by  a  glancing 
bullet  which  expo.ied  the  l>one  hut  left  the  outer  table  uninjun'*!  or 
only  groove<!  or  cnintiised  ;  among  the  other  anises  are  blows  with  small 

*  Von  IWrcmAnn :  Drutaehc  Chlrarsie,  \Avt.  30,  p.  2U. 

'  Hnrs-  Uist.  War  of  the  BobclUon.  vol.  i.  p.  306.        *  Uooot^  ISSS,  vol.  11.  p.  Btfi 
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qlijeeta,  soch  n»  n  Immmcr,  a  Rrioket-hal],  a  hcor  glitHs;  in  only 
Wfts  the  cause  a  full  ujk>ii  tlic  lumd.  Tlu'  alk'i;»Hl  ^rvuUT 
of  tluf  iiitiTiidl  table  a|>|>oai>  to  be  eittiit'ly  furt'ign  to  thts 
limitation  of  die  effect  of  tlie  blow,  the  cause  of  which  is  the  over- 
beudiug  of  the  txiblu  att  described  al»ove. 

The  fracture  may  be  a  simple  fiH-^ure,  one  side  of  which  is  6lij;rhtly 
JepWJMcd^  or  circunisoribing  and  detaching  a  scale  of  bi^ne,  or,  nioi*e 
coouDODly,  a  eomniimite<l  one  with  a  marktMl  central  depression  (Fig. 
i>.     The  dura   may  l>e  torn  or  the  small   fnigmcnt  may  l>e  fort^ed 
itirt'ly  through  it.     In  one  case  the  middle  moningcal  arterj'  waB  torn. 
Mtnoe  of  the  oa^se^  elase  examination  after  death  has  shown  a  Flight 
of  the  outer  table  and  diploe.     As*  almost  all  the  reported  caws 
rmled  fatally,  usually  in  cousequeueeof  suppuration  of  the  BU[»cr- 
I  wound  and  extension  of  the  infection  to  the  interior  of  the  cm- 
niWD,  ii   is  possible  that  nuiny  other  crises  not  thus  Ciunplic^ited  have 
cswird  in  recovery  an<l  jK»sse<]  unreeJtgnizr<l  ;  the  inference  then  would 
?  that  the  danger  to  life  lay  not  iu  the  fnicture  or  in  the  displacement 
'a  fniginent  but  iu  the  coexisting  wound  and  the  spreiul  ot  infection 

The  coincident  injuries  of  the  contents  of  the  cr&nium  arc  rupture  of 

ibc  <iu»  iin»l  pia,  laceration  and  contusion  of  the  bniin,  rupturt^  of 

lies  venous  ^inus<-s,  and  cranial  nerves,  and  multiple  extravasations 

tJood  from  the  smaller  vessels  on  the  surface  of  the  brain  and  vcn- 

rs  and  le»  frequently  in  its  substance. 

dura  is  rarely  toni  except  wlien  lite  fragments  are  notably  driven 
wmrd,  and  then  only  to  a  moderate  extent.  Direct  contusion  and 
ion  of  the  brain,  recognizidile  niacroscopicaliy,  is  found  only 
under  the  wime  eircunii^tance^,  but  there  is  rea^^in  to  In^lieve  that  even 
in  the  sJighter  ca>«es  it  receives  a  contusiitn  which  makes  it  |K'enliarly 
liable  to  be  secondarily  aflTectetl  by  infection  j)nx*eetling  from  sup|iura- 
tion  of  the  adjoining  s<*alp;  that  i-*,  central  absceH*ies  and  cyst^  which 
mrv  pffubably  not  the  remains  of  hemorrhages  are  iR*ca:^iuuully  observed, 
the  tamuer  aAer  suppuration  of  the  tK^alp,  the  latter  after  even  simple 

The  bemorrliagctf  from  tlie  vessels  of  tlie  pia  which  arc  constant  in 
"linr>ting"  and  *MKMiding"  fnictiiri's  are  attribiitrd  l»y  Duret  to 
wr  of  the  wiuiller  vessels  by  the  sudden  foRx-d  sliifting  of  the 
eetrtmH^^piunl  liuuid  under  tlie  iiifluenf*e  of  the  blow  and  the  elinuge 
in  tht  *liap«?  of  the  skull  thereby  profhice*!,  by  which  certain  portiims 
of  thit  *|«pe  in  wliirh  it  is  coritaiueil  are  shaqily  dlstemleil  and  the 
•lc«i  vcKsels  torn.     Tlie  effis'ts  art^  si*en   not  only  on  the  surfatK? 
brain  or  in  the  subarachnoid  s}uiee  but  also  within   the  cortex 
the  V)  ('  '  '     .  •'s|)cci:illy  the  fourth,  and  it  is  to  thesi?  that  many 
Um  ««rabr>  -      ins  are  to  be  attributed.     This  also  is  llie  cxpla- 

of  ike  tHti»ciMHi  of  the  hemorrhuges  found  at  points  distant  from 
one  fdrati* 
Rupture  of  the  middle  nieningeid  artery  is  followed  by  incnusing 
[tmvftMntiirti  of  blood,  usually  lHtw<'vti  the  dura  and  the  skull,  with 
iitte  rhar3iel4'ri'*tic  rtymptonw  and  iUv  |M»s^illility  of  relief  by  n|»eration. 
Ruptnre  of  the  cavernous  sinus,  and  more  ran'ly  of  the  e&rutid  artery 
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wliurv  it  liuH  within  it,  la  seen  in  hoiuc  fractures  of  the  httse  and  espe- 
cially In  tho?*i*  (liitr  to  llu»  entrance  of  the  vuluerant  boily  thn)iii»h  the 
<»rl>ii.  Oc'i'n.sioMiilly  ;in  iirtcriir-venoiis  iinpury«m  reHultn.  The  oiIkt 
^iniisi's  limy  also  U;  t4)rn  when  thf  line  of  fracture  croHsea  them,  but 
ihi!  cnniplicalioti  socin:5  rurily  to  bo  inip4)rtant. 

I^KTnitioii  of  a  cniiiial  nerve  is  mre ;  tlie  fiiein]  most  frequently. 
Hut  ititriferiMKr  with  funetiun  by  hemorrhage  into  the  slieath  of  a 
nerv*'  U  nuirc  wunnion. 


Pathological  and  Reparative  Processes  following  Fractnre. 


Tl 


(litre 


lose  <iiuor  rui 


licall 


V  acoo 


>r(iiiiL!  :ls  infection  is  ptvsotit  or  ab^^MU,  and 
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while  thi'*  (litroronce  <lt»os  not  exactly  ooinrido  with  that  of  !%ini{ile  ami 
et>inpoini(l  fraoturos,  yot  the  existence  of  an  open  wound  in  eomrnuni- 
eatiiin  with  or  even  near  tho  fiiieture  creates  uangt!rs  wiiieh  are  almost 
wholly  absent  from  i^imple  fractures. 

I^^pair  of  tho  fracture  Is  efleetcd  largely  hy  the  dipl<»e,  an<l  ahhouffh 
the  |KTioniniiini  and  dun*  ejin  eju'h  pnwluce  Iwine  they  usually  do  j^o  to 
only  a  slight  extent,  and  (M)ns<M|uently  an  ovoiyniwn  callus  is  mre. 
Mt»nM>vrr,  the  OHte*ij^'Uctic  action  is  rvrely  sutticieut  t<»  clop^e  even  a 
small  pip  in  the  bone,  si>  that  \r^\\^^  <*natetl  l>y  the  removal  of  fnt^ 
nient.'4  or  trephining  are  liabitually  clos<^l  only  by  tibrou^  tisE^iie  with 
at  the  niofit  a  small  margin  of  new  Iwne  nionp  »he  e<!jje  of  the  oprninp. 
And  yi*l  in  a  e:ise  in  which  I  n*inoved  fully  two  Mpian*  inche:»  from 
the  frontal  bone,  bnken  by  a  blow  with  a  hammer,  1  IouihI  twenty- 
five  years  aflerwanl  tinn,  ap[»jin*nlly  l>ony,  rt'sisianee  over  ihr  entire 
an»a,  iVprt^sstnl  tni^ment.*«  heal  in  the  |Kitfcition  in  which  ihey  an*  left, 
and  largt*  bn^d  depn*s8ion$  in  infants  will  often  he  diminished  bj 
intracrantal  ]ire!»urv. 

IVrsistent  de|»ression  in  the  motor  areft  mav  mainlain  a  oorrrs^iom]- 
ifig  panilysis  by  its  local  pre?Mir>L^  nih>n  tlw  eort«x,  bat  the  wc-t|^l  of 
fmrftMal  opinion  at  the  pn*?c-nt  time  is  op^icw^d  to  the  belief  thai  it  has 
any  iikarked  influ«*nce  in  |>rcMlncing  irritaiion  or  other  fuikcttooal  ilui^ 
tnr^uuees  !!^>«^h  as  epilepsy .^  It  ha>»  been  abimdantly  tshomi  rlinkmilr 
Auti  by  ex|«eriment  that  tlie  brain  nmlily  ac^mmmmUtes  itself  to  a 
nNufc«d  diwtnutina  of  the  cmnial  capa*  '*  '  that  even  a  fioddra 

diniiiitlioD  miwi  aoMMint  to  nUwit  two  i  i^  in  thi*  a<)tih  sksO 

balbir  it  ran  of  it.^lf  prodikv  :  '  t  s\  mpliMT  ~il  eon- 

ptrCMoQ.     In  vrrr  few  freetnir^    -  ^t-pn^s^on  as  gi         -    iot,  sad 

the  sjm^pkoms  which  aoc«icnpauy  it  rarrlv  dtfler  from  those  of  other 
rnM*lunMk  with  liltlc  or  no  drpn^on.  l^Mi  orrebtttl  sytntnms.  have 
bee«  prvynpily  r«*Iir\-«Hl  bv  iK^^  nrinoval  of  a  th'ptcwd  portMO  of  hone 
do«ft  noc  prove  thai  the  drpresiaa  «»  their  mmm^  tor  mukr  rvliff 
haa  oActi  Drm  iriven  by  the  wniral  of  fwrti— a  that  mm  nai  dtpitJBi.d 
or  in  anr  war  alternl,  aad  •rca  hj  openliotta  oa  <firtaiil  paita  of  the 
body.  tV  'cJiBkcnl  ^ronoda  fior'the  farlicf  that  the  «car  Mhnrin^ 
H—iiiril  of  a  portioci  o£  the  skull  t$  ablr  to  emuetr  fonrtMal  dtsvfilm 

^e».     tCmaa 


I 


FRACTUnKS  OF  TJTK  SKULL. 


tsi 


■  ■r«p 


pn>hiihl(*  thnt  if  tho  dura  is  torn,  flmi  intrumoninp'nl  aflhesions  thi^rt'hy 
rwiticrd,  ttir  chaiiws  of  cliponic  irritation  ami  fiiiictioiial  demngttment 
^tatcr  ti»an  if  mkU  aJlu-sions  do  not  exist. 
CctiituHion  nf  llir  l>nuii  ami  laceration  of  its  vessels  and  of  those  of 
pia,  in  niKnmjjilicatiHi  cast-s  in  whicli  tlie  patient  survives  the  pri- 
romry  injury,  heal  kimlly,  and  the  cases  in  which  they  give  rise  to  a 
lurnin^tiH  of  any  extent  or  importance  are  very  exceptional.  The 
extra  vaulted  hlood  is  ahHirl>edf  or  occasionally  remains  a.s  a  cyst. 
Cicr:'-  hut  very  raivly,  8n|ipuratiuu  take>'  place  Inneatli  a  simple 

(rmcJ^  .IS  it  (ktcn  in  closed  injuries  in  other  parts  of  the  Ixwly. 

Gvncraiiwd  contusion  of  tlit*  br.iin,  a.M  seen  in  the  **  bursting '*  and 
Vwtiilin); '*  fractures  and  in  iIumhj  of  the  intcmu»diary  grtmp,  is  gen- 
tly GitaK  but  not  through  meuin^tiK     The  Ichiohh  are  mure  exten- 
than  tlufcH.*  <»f  most  aptplexics  and  a|t)iarently  ihoy  kill   in   like 
r.      Kvcn  in  fractures  of  the  Iwisc  with  ruptui'e  into  the  middle 
tlM"  msc*  in  which  an  inlracraninl  inftrtion  ha.n  orijfinated  through 
t«  inimmunication  with  the  exterior  art%  in  my  experience,  very  rare. 
U  thr  ivirbml  lesion  that  kills,  not  the  fracture  or  any  secondnry 
ull  4if  the  fnictun*. 

In  romjw>utnl  fractures  when  infection  is  avoided  repair  goes  on  in 
nil*  umnncr  ;  but  if  the  wound  suppurates  the  infection  may  spread 
ly  to  lilt*  lM»nc  but  als<*.  as  in  cases  nf  pldcfrmou  without  fracture, 
to  thr  tnti-rior  of  the  craniuiu   by  lymph  channels,  (*oi)nective  tissue, 
^ri.l  fl.t^.tubi  in  the  veins,  antl  thus  give  rise  to  sujtpurutive  meningitis 
p  inia.     In  short,  the  progress  of  a  case  is  determined  mainly 

y  trii  rlmructer  and  extent  of  the  intracranial  lesions  and  the  pns- 
nr  al>s«MU'c  of  infection,  and  the  fracture,  a^  sueli,  usually  lia^i  but 
ixiflueD(*4>  U[Hm  it. 

Symptoms,  Diagnosis,  and  Treatment. 

The  distinction  which  has  brm  made  between  tlmse  cjiscs  in  which 
fracfure  is  aii  im|K)rtatit.  ]M.<rtiaps  the  principal,  legion  and  lhos4^-  in 
hid)  it  is  iinly  a  comparatively  unimjKirtant  ;uM'(»miMiniment  of  gnive 
iiio?  of  the  brain  and  its  anncxa  must  here  be  kept  i^tUHtantly  in 
itml.  Fortunately,  in  the  former,  in  which  the  recognition  of  the 
:nrie  is  important  liccjiuse  of  the  thcniiMnitic  indi(*atious  which  arise 
frDiii  it.  tfac  diagnosis  is  usually  easy  ;  and  in  the  latter,  in  which  the 
•lids  or  (*:iu  receive  any  direct  treatment  i»r  at!*c<'ts 
_  'i^is,  and  in  which  the  practicad  interest  is  limited 
I*  ihtf  ininicninial  injuries.  !he  fact  that  the  existentr  of  a  fnu'turc  can 
ilr  be  infcrrr<b  and  not  Ik'  dcnion>tnit«*d,  d<M»s  not  leave  ua  less  able 
II  itoall  that  mn  U*  dom*  for  the  patient.  Instiiid,  therefore,  of  fol* 
the  Usual  division  of  the  sul>j<*<!t — fractures  of  the  vault  and 
in**  of  the  Imisc — I  shall  use  that  of  rii'rumarnhrd  fi-<irhire»  of  the 
nrr/i  frtu^nrfH  tritfi  ycut'ffilimi  hrtiin  itijtuy,  with  separate 
1  iif  the  niriT  forms  wiiicb  lie  outside  of  this  grtmping. 
'arth4*rmon*.  »*  di:ignostJe  and  thcr:ij>eutic  mcasunai  in  many  cases 
\y  l4igrllM?r  or  even  coincide,  I  fliall  at  the  same  time  consider 
itffkt. 
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Oircmnscribed  Fractores  of  the  Vanlt. 

As  tln^p  rra<!tur(\s  an*  prrxluood  by  a  Mow  irniii  n  rolntivoly  small 
IkkIv  or  from  ouc  liaving  an  edge  or  corner,  iUv.  fracture  is  i*i\{.'U  ootti- 
pouiid  and  the  diu^nosis  is  made  by  dh*cct  in.s|>cetion  and  p;i](Kilion  af 
tiie  bone.  In  must  eaises  there  la  no  difficulty  ;  tlic  fi-ajriucnts  can  be 
mHiii  and  felt  at  the  bottom  of  the  wound,  and  it  remains  only  to  deter- 
mine the  ext<»nt  of  tiie  fracture  anti  apply  tin*  appropriate  treatment. 
In  the  doubtful  caries  t!ic  bone  ha^  U)  be  carefully  examined  in  search 
of  a  lisHure,  or  its  condition  and  the  character  of  the  violence  con- 
fiidered  as  bearing  upon  the  probability  of  a  fracture  of  tho  internal 
txiblo. 

In  respect  of  a  flssore  the  edge  of  the  torn  periosteum  can  easily  be 
mistaken  fur  one  by  tmch,  or  a  cranial  suture  by  the  eye.  The  error 
in  tlie  iirnt  case  is  so  eat*iiy  niade^  even  when  one  is  on  bis  guard  against 
it,  that  the  linger  should  not  be  trust^nl ;  in  the  second  the  fissure  can 
generally  be  recognized  by  it^i  bleeding,  when  fresh  or  when  rubbed. 
Tlie  imi>ortJince  "f  its  recognition  comes  from  its  pivssible  indication  of 
more  extensive  fracture  In^neath  and  from  the  fre<^uent  advisiibiiily  of 
enlarging  it  for  thorough  disinfeetion. 

When  the  bone  is  distinctly  broken  and  depressed,  even  when  the 
area  is  small,  the  depressed  portion  should  be  raised.  If  it  proves  to 
be  only  a  fracture  and  depression  of  the  outer  table  the  operation  needs 
to  be  carried  no  further;  the  wound  is  washed  ami  cio3c<l.  If  the 
entire  thickness  of  the  bone  is  broken  the  deeper  as  well  as  the  super- 
ficial fragments  must  be  removed.  It  is  rarely  necessary  to  use  a 
trephine  for  this  purpose,  for  the  corner  of  a  chisel  or  elevator  can  be 
engaged  under  the  edge  of  a  fragment  and  thus  raise  it,  and  after  one 
piece  has  been  removed  the  removal  of  the  deeper  ones  is  easy,  for  they 
can  Ik?  grasiKKl  with  forceps  and  withdrawn  by  cjireful  traction  ;  the 
amount  of  internal  talde  removed  is  usually  greater  than  that  of  tho 
outer  table.  If  the  duni  is  torn,  and  thei*e  is  no  bleeding  fmm  the  pia,  the 
opening  in  the  dura  should  \>e  closed  with  catgut  sutures  ;  if  there  is 
free  bleeding  from  the  pia  the  wound  should  be  packed  with  gauze  for 
a  few  hours^  after  which  the  opening  in  the  dura  may  be  closetl.  The 
overlying  soft  parts,  including  the  pericranium  as  fur  as  possible,  should 
lie  ch>sed  with  sutures,  a  small  g^mze  <lraiu  being  inserted  and  main- 
tained for  a  day  or  two.  The  sctdp  shrtuld  be  shaved  for  some  distjmcc 
almut  the  wound  and  thoroughly  <lisinfected  by  scrubbing  and  washing 
with  bichloride  before  anything  is  done  to  the  bone. 

Wlien  the  gap  left  by  the  removal  of  b<mc  is  large  and  the  wound 
is  clean  a  thin  sheet  of  aluminum,  ceIluloi(?,  rubl>er  tissue,  or  foil  out 
t^)  fit  it  may  W  inserted  in  it.  The  s<.)fter  materials  seem  to  answer  as 
well  as  the  tinner  ones  by  leading  to  the  formation  of  a  thick  and 
tough  cicatrix.  Gold  foil  or  rublmr  tissue  has  som<'timcs  Ik-oii  placed 
beneath  the  torn  dura  to  nrcvent  meningeal  adhesions,  but  either  is 
liable  to  indm^jexaggerateu  cicatricial  formation.  Frwman  has  lately 
rwNmiint'udtH!  the  use  of  tlic  lining  membrane  of  an  egg. 

In  small  perforations,  us  by  a  nail  or  even  by  the  end  of  a  small 
slick  (ttie  haiulli-  of  a  paint-brush  in  one  of  my  own  canes),  the  ojmmi- 
iiig  must  1x2  enlarged  by  the  chisel  or  trephine  for  the  better  cloaniug 
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of  like  deeper  parts  of  the  wound  ;  and  in  pistol-pfiot  fmeture«  this  is 
oLio  n«HToss:in%  hnl  only  for  tho  same  pnrjxw  and   for  the  removal  i>f 
the  lioll,  if  it  i.s  within  easy  reach,  and  of  smaJl  fnignieuts.     Rulh-tA 
oui  Ileal  in,  and  without  pvinp;  rise  to  late  eonse<iucnees  ;  and  I  think 
U»e  risk*?  of  attempts  to  remove  a  bullet  are  greater  than  those  of  leiiv- 
»g  it  in   pUec  if  the  oriHce  of  entry  is  the  only  eommnnieation  with 
exterior  and  enn  l)e  thon>uj»hly  eleanefl.     If  the  bullet  in  iU  pas- 
lias  opened  the  ethmoid  cells  or  the  frontal   sinus  infection   from 
tint  aide  is  pn»bable  and  the  bullet  shouhl  Ik*  removed  if  |H)s<il>le,  hut 
wbctber  it  is  removable  or  not  the  pni^nosis  is  thoroughly  bad. 

In  any  of  these  cases  there  may  be  IW-e  hemorrhage  from  within  the 
enniura  and  escape  of  brain  tissue,  or,  very  rarely,  a  flow  of  cerebro- 
spinal liquid  etmiing  fnim  the  milKiraehnoid  sjmee  or  even  from  the 
ntenl  rentnele.  Blee<1ing  from  a  W4>unded  sinus  can  be  arrested  by 
tateiml  ligature  or  HUture  or  by  packing. 

OtROBUcribed  depression  without  wound  of  the  soft  parts  may  be  reeog- 
■iard  by  thr  linger,  wliich  \vlien  «irrie<l  firmly  along  from  the  a<ljoining 
bone  appreciate*!  the  ehange  in  level,  but  a  very  similar  MMisation  is 
giveii  by  the  swollen  circular  margin  of  a  deep  contusion  ;  that  is,  the 
irager  passes  over  a  tirnj  rim  to  a  soft  eentnd  aiva  which  suggests 
deprcaunn.  Krr«>r  c;in  K?  avoide<l  by  making  tirm  j)resoiure  on  (he 
Inrd  margin  un*l  then  pjt'^ing  slowly  towani  the  centre;  the  margin 
jiekls  umler  the  pressure  and  the  finger  recognizes  the  level  resistanec 
^_«f  the  bfine  throughout. 

^H  In  these  eases,  as  in  the  prece<ling,  genend  svmptoms — cerebral  shock 
^HBpuitusion — nuiy  be  slight,  tninsiont,  or  absent ;  the  stunning,  the 
^^P^Hal  or  crtnipletc  uneonHciousness  |Ktss(>s  and  is  |»erhaps  followeil  by 
llMSca  an<l  lu^niaehe  :  if  they  arc  more  than  this  they  indicate  gener- 
■Kaed  ]c9tons  that  bring  the  c:ise  into  the  intermediate  group,  to  Im} 
vafasequeDtly  considered.  If  the  de])ression  is  immediately  over  a  por- 
tion of  the  motor  area  or  a  special  centre  there  may  be  a  corresponding 
pftrelrsis  or  abolition  of  function.  Very  rarely  a  fluctuating  tumor 
■HT  fftrni  under  the  skin  wliich  on  puncture  pn^ves  to  contain  cerebro- 
■piiuil  li(piid  that  has  es4;a[K'd  tlirough  the  torn  duni.  This  has  been 
ooirrveil  only  in  young  children. 

In  the  treatment  of  tliese  simple  circum»cnl>o<l  fractures  with  depres- 
aicpD  there  arc  two  things  to  be  eonsiderefl :  the  effect  uj»on  the  brain  and 
ncDtn^r*  if  the  depression  persists,  anil  the  risks  involvefl  in  relieving 
iC  The  rrasons  have  lieen  given  almve  for  the  belief  that  [KTsistent 
dvpf«M»on  is  not  itften  res|^K>nsible  for  the  late  functional  disturbances 
tbat  have  lic<-n  attributed  to  it,  and  that  consequently  it  does  not,  in 
ab«'nec  of  sp^ial  indicjitions,  imperatively  reouire  relief.  But, 
the  other  hand,  although  it  is  proj>erIy  urgeil  tnat  the  unbroken 
in  iPiaxaftT  pnitivtioTi  against  inf^'tinu  tlian  the  strictest  Jis*»psis 
'  ■  'cr  incurnnl  in  making  an  o|>ening  in  the  vault  of 

1    '  .   iiy  if  the  dura  is  not  wounded,  is  so  eliglit  that  I 
itiotfo  tboM  who  act  u|>on  the  conviction  that  it  is  less  than 
peT>d9(en(  displacement  even  when  the  disadvantages  of  the 
;  gap  an^  taken  inti>  ac<'ount     Tliis  applies  only  to  small  areas 
lull  and  the  removal  of  only  a  small  portion  of  bone.     The 
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Kpcriul  Indications  referred  to,  wluoh  call  for  operation,  are  found  in 
tfir  ovidciK-i.'8  of  I(K*aliz4'tl  prossiiR*  op  of  honiorrnagp  from  n  hnmoh  of  ^m 
thf  niiddl'j  mcninj^-al  urtory.  (Set*  hclow.)  Tlie  vuliiu  of  a  liKratixcd  ^| 
symptom  (monoplegia,  cto.)  is  miidi  greater  In  u  fresh  injury  than 
when  it  oticurs  after  tlie  lapse  of  a  few  days,  for  in  the  latter  easje  it 
may  l>c  due  to  the  spread  of  inflammation  from  a  primary  focud  at 
some  little  distance  from  tfie  centre  wln<'h  <orres|Hmds  to  tlie  |)aruly«u. 


Fissured  Fractures  with  Generalized  Brain  Injury. 

These,  let  mc  repeat,  are  the  *M>ending"and  "bursting"  fractnrfe* 
pnKince<l  by  violence  acting  bn>adiy  u|hmi  the  iskull,  changing  \{»  stmpe 
temporarily  beyond  the  limits  of  its  ehisticitv,  and  oiusing  coiiuision 
of  the  bniiii  with  larger  or  smaller  bomorrfiages  e.speoially  ujxm  its 
surface.  In  the  great  majority  the  fnictui-c  occupit^  or  extends  to  the 
base  €>f  the  skull,  and  the  injury  is  lieu<:e  generally  s|Miken  of  ilh  jrncturr 
oj  tfic  Lane.  The  priucijud  injury  ih  tiie  lesion  of  tlie  brain,  and  the 
ass(K'iatod  fracture  is  mainly  of  importance'  as  imtii.'atingthat  the  injur)' 
to  the  brain  is  probably  extensive  and  gnivc.  The  opinion  long  ncld 
tliat  fnu'tures  of  the  Ikis*?  were  neccHsiirily  fatal  hits  lieen  shown  to  be 
exaggiTJitwl/  but  yet  the  |V'reentJige  of  mortality  is  high,  and  similarly 
pnHhice<!  tructNr<»s  of  tin-  vault  have  a  like  gravity.  In  ten  years — " 
1.H;i5-100-I — ^Ui»  cases  of  Inicture  of  tlie  base  were  ln*atcd  at  tlw* 
Hudson  Street  HuspititI,  with  2(^6  deaths.  The  cliief  symptom  of 
the  brain  injury  is  nneonseiousne.ss,  mon*  or  less  complete,  with  the 
history  of^  a  blow,  irn.'gularity  of  the  pujuls,  and  a  moiierale  rise 
of  temperature.  The  high  tem|>eratures  which  have  Iwen  sixiken  of 
as  constant,  \0o^  to  107*^  F.  (Phelps),  I  have  ?^ccnv»nly  in  the  lew  hours 
l>efore  ticath.  Panilytic  symptoms  and  symptoms  conne(*tcd  with  the 
circulation  and  ivspiration  ile|M'nd  up<m  the  |>ortions  of  the  brain  and 
medulla  involvetl  in  the  injury. 

The  differt^ntiation  is  with  other  fonns  of  eonm,  cspe<*iaJly  the  alco- 
holic, aiul  is  often  cxtn'mcly  ilitficult  or  even  imi>ossil»Ie,  as  when 
aUN>holism  coincides  with  trauma.  The  jviints  of  ilift'iTcnco  (with 
many  exceptions)  are  that  in  alcoholic  coma  the  temperature  is  not 
raised,  the  unoinsciousncss  is  less  deep,  the  pupils  are  equal  ami  respon- 
sive. It  must  always  be  remembered  that  the  two  conditions  may 
WK'xist. 

i>uriiig  the  past  year  I  have  withdrawn  by  lundmr  punetun*  a  few 
dn»ps  of  the  corebn>spinal  licpiid  in  many  casen  of  mieoiiM^iou.^U's»  due 
to  viirious  caiis«>s,  in  the  Ik>jh'  of  finding  that  the  presence  or  al>sonee 
of  blixMl  in  it  wotdd  aid  in  tlie  dtSerL'niial  diagnti^iis.  Blood  was  alm*J6t 
invariatdy  present  in  fracture  of  the  skull. and  also  in  many  apoplexies* 
The  diagnostic  value  of  its  prrt<n]e4^  is  considerably  diminished  by  the 
fact  that  it  is  caus^-^l  not  infnMpiently  by  the  puncture*  itself,  presumably 
by  uotmding  a  meningeal  vein. 

>  iinif  (Ik-uUche  Xcitivlinft  f&r  ChJr..  vaI.  Ixviii.  p.  4tM  jrivm  ctatistkaDT  W  rmmem 
q(  fmrliin*  n(  ttif*  tww  tniitiMl  at  tlir  4*tnntr  in  Rrrliti  Iwtvrrii  f^idanfi  1902,  inrlodiag 
the  tiindiUuti  ttftrr  n-o4ivrry  Ih  pi  at  xhrm.  Thrrr  wrrv  M  dratha.  Tbo  matt  roaanc 
Utr  rciMilt  warn  dituinuUun  uf  the  hc«nii|[  iu  ^  oS  'J!/  can*  rtimttiicd.     In  8  Ibere  m* 
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"Hit  symptom-^    In'Ionjjinij    to  thp    fractnrp  it^olf  are  homorrhages, 
yniojH'.-^,  <>ocnsioniilly  a  wjitpry  di^^pHarge  from  the  ear  or  nos*»,  and 
iit»«  of  thiT  wir  of  tlic  alTtvtoa  side. 
Semorrbage  fnwn  the  »^r,  nosso,  or  moiitli  is  frcquoiit,  that   from  tlic 
«ir  h«  iiiv:  aliinHt  |mih'tjrii()fni>iii('  of  a  fraoturo  throiijrh  the  petroiis  |Mtr- 
tioti    t>f  the   Cem)Kir:il  hone;  it  is  usually  slijjht   hut   may   l)e   pntfuse. 
wonii;  n'fers  to  a  vxix*  in  whieh   the  llow  froui  the  mitMle  i-ar  thnui^h 
«  Kii^Ktarhian  tulie  into  the  month  was  bo  ahun<lant  that  he  feltoblitre<1 
«lo  tracht*olomy  to  prevent  stifrocati»>n.     BIiHMling  from  the  ear  which 
ay  lie  mi^iaken  for  that  of  a  fracture  of  the  ba-^e  may  tx*  (iue  to  ru|»- 
of  the   memhratui   tympanj  or  to  injurA' of  the  external  auditory 
by  ■!  blow  ujNin  the  chin  whieh  has  forowl  thetrondyle  of  the  jaw 
bttdcwmra,  or  even  to  a  lisdure  of  the  vault  extending  to  the  niaBtoid 


at  certain  points,  not  due  to  direct  contusion,  ia  siguifi- 
in*  offnietnre.     The  nio^t  ef»mmon   is  thnt   l«»neath  the  oeidar  eon- 
jaactiva,  ^pntiding  to  that  of  the  lids  and  then  to  the  skin  of  the  latter; 
moet  cruiMant  and  marke<l  in  fraeiureH  of  the  orbital  plate  and 
Id.     A  blight  ecchymohis  behin<i  the  ear  is  often  found  after  a 
ly  or  two. 

A  watery  diicharge  &om  the  car  after  fnicttirc  of  the  base  in  not 
ifrri^urnt  am!  ir*  M)uietin)c8  very  profuw;  tin  one  i^jk.*  GJJ  ouni-es  in 
«4id  onohulf  dny«).  Four  varieties  ditleriug  in  the  amount  and 
t«-r  of  thf  discfmrge  have  been  ol»scrve<I  :  (1)  The  (low  is  abun- 
It  and  pntlongi^].  the  liipiid  contains  a  large  jvroportion  of  chloride  of 
liiiim  ami  but  litth*  albumin,  and  is  then  doubtless  tlie  c^rebro-spinal 
id  of  the  sultanichnoid  s|Kioe  and  siuuses  escaping  through  fruc- 
of  ihi?  internal  auditory  canal  anil  ruj»lure  of  tin*  tympanum,  (2) 
fflow  is  Mtnilnr,  but  the  litpiid  is  highly  albumiuotisand  withctut  chlo- 
of  -4xliun)  ;  autopsy  in  some  c^ses  has  shown  a  fracture  thn)Ugh  the 
■liddle  and  iutiTual  ear  but  not  tliruugh  the  int4Tnal  au<litory  canal ; 
Ukc  liquid  i**  pn>bably  lymph  coming  from  the  large  arachnoid  lymph- 

< ;■  -1  Kich  normally  communicjites  willi  that  fK*cupie*l  by  the  jieri- 

t*  the  Ud»yrinth  or  licjuid  C'oturtnii.     (3)  The  flow  is  abundant 
il  '"'»us  lK*<*oming  hcanty  and  purulent;  prolkabiy  an  intiam- 

harge  fn>ra  the  surtm-e   of  the  cavity  of  tlje  tym|)anum. 
he  flow  is  sninty.  ap|»ear8  late,  is  albuminous  and  reddish^  and  \& 
ibly  x\\c  Hcrum  of  extravasatetl  bUKMl.* 
iV-afne^pt  of  the  «ir  of  the  aflected  side  is  due  to  iujnry  of  the  middle 
\r  ti  '     ir  or  of  the  acoustic  nerve  in  its  passage  llirough  the  Iwne. 

r.  tf  «ttluT  cranial  nerves  is  (H'cjusionally  iibsiTve<l,  tlie  residt 

lirrvn  injury  of  the  nerve  or  of  pressure  uj»on  it  by  extravasiliHl 
;  the  facial   in  the  one  most  freipiently  affected,  then  the  abdn- 
PannlyAi^  of  the  limbs  is  eause<l  by  intraeranial  hemorrhage, 
Ing  of  the  pnl.«e  and   irregnlarit*'  of  the  respiration  indicate  hem- 
in  the  mt^hdla. 

ir    '   '        iin'*i  »»f  the  vault  are  sonietiuu'?*  reeoirnizable  l)y  a  difler- 
in  1  of  the  two  sith'^  antl   evi'u   in   rare  cvim's  bv  llje  Indc*- 


<y«rliilc<T«Mtl»ICilrtAiUof  thi-wirmt(«;fD«thp  rf^flrr  it  rt^firntl  t«>  ltf*w**tt.  In  llnlniM'i 
ToL  i  ;  Vuu  IWrxm»uu.  lu  t><'ut«c1ic  ililrurKic.  Liof.  3U.  and  Koawi'II  l*iirk. 
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fK'iHifnt  iiu>l)ility  of  the  two  jmrt.H  of  tlie  cninium.  AiiflcMiltaturv 
iwrcussion  Ik'lh  Ih^cii  alleged  to  be  a  mcaiifl  of  rocopnilion  of  a  fissure, 
but  1  liavc  found  it  wholly  untniHtworthy.  The  general  Hynii»lom»  are 
the  same  as  vvh<'n  the  frnetiire  oeciipiesthc  base  am!  are depenuont  upon 
Mitniiar  lesions  itf  the  bmin. 

Emphysema  of  the  w*nlp  is  a  rare  symptom  and  is  <hie  f«»  the  esr:ipe 
ofnir    into  it  after  fnu'ture   opening  the  mastoid,  frontal,  or  ethmoid 

The  treatment  *>f  these  fraetures  ismedieinal  and  expeetant  :  al>sotule 
quiet,  lip;ht  diet,  laxatives,  and  ciild  io  the  head  if  indieatcd  by  rext^ 
lessncss,  headaehe,  or  otiier  symptonjs  of  e<»rebriil  irritation.  Jn  fnie- 
ture«  of  tlir  Iiaj^e  with  hh'e<lin|;  from  the  e;ir  a  li^ht  |>lujj  of  itKhifonn 
^n/e  may  In*  phiciHl  in  the  external  mentiis,  Imt  more  aeti\e  measures 
to  disiidl-itt  this  reiri*»n  seirm  to  me  wholly  iine^illed  for  in  view  of  the 
fact  that  a  route  for  infeetiou  from  the  m(»uth  thrftii^h  the  RustacLian 
tube  remains  and  c*;innol  be  proteeted. 

WIton  the  friictnre  involves  the  vault  and  is  oom|Mvmd  the  wound 
»hotdd  Ik?  thoron^hly  el(»iins(Hl,  and  tt»  this  end  it  is  projK'r  to  ehifld 
away  the  sides  of  the  fissure,  but  I  do  not  think  it  judicious  to  enlarge 
the  wound  in  the  sndp  in  order  to  follow  up  the  lissun;  and  treat  it 
thus  throughout  its  entire  leni»th.  The  interferenee  is  solely  lor  disiin- 
fection,  and  in  fn*sh  eases  we  may  he  confi<lent  that  infivtion  has  not 
passed  miieh  beyond  the  limit<jof  the  external  wound.  JK'prcHsion  of 
one  sifle  of  a  lissure  of  the  vault  is  not  a  justitieation  tor  making  an 
ineision  thn.in>:h  the  unbroken  ^kin. 

The  same  principles  applv  to  the  treatment  of  the  interme<Hary 
group — extensive  comniiinUe<J  fractun?s  with  marke<l  general  eerebral 
symptoms.  The  ini|M>rtant  lesion  is  that  of  the  bmin,  and  it  is  not 
prttbjil)le  that  gtM»d  ran  \ie  got  bv  i*emoval  of  fnigmenti?  or  relief  of 
depression  that  will  e4HniHMi.s:ite  for  the  risk  inrin*reil  in  diviiling  the 
utdirolvcn  M*alp.  Possibly  the  relief  of  tension  by  tiniiiiing  away  the 
exudate  througli  an  ineision  may  Ik*  an  im{Mjrtant  advantage,  but  this 
hn.4  not  been  demonstrated.  If  the  fraeture  is  eom|M>nnd  the  wound 
must  Im?  eliMUied  and  pn>tectetl,  and  advantage  may  l>e  taken  of  it  to 
do  whatever  the  oon<lition  of  the  Iwiue  requires,  but  this  cannot  he 
ox|X'et<*4l  to  have  any  important  influence  u|>ou  the  progress  and  out- 
cs:»me  4>f  the  injur}'. 

Certain  exireptiuiial  fomis  of  injury  require  aeponito  dcscHpiioa. 


Possible  Practure  of  the  Internal  Table. 

When  the  skull  has  been  eontused  (eom|x>und)  by  a  blow  of  tl 
kind  known  sometimes  to  priMluee  fraetuii»of  the  infernal  table,  sueh 
as  a  glancing  bullet  or  a  sharp  blow  by  some  small  object,  there  can  be 
no  serious  objection  to  trephining  in  order  to  insure  cleanliucss  and 
determine  the  eomlition  of  the  inlernul  table,  if  care  is  taken  not  to 
o[ion  the  diini ;  and  even  when  the  ffkin  is  not  broken,  if  well-marked 
8ynu)toms  of  liK^ilizetJ  cerebral  injury  are  present,  a  similar  interfen'nce 
would,  I  think,  Im*  justitiatde  as  an  attempt  to  relieve  a  U>rai  and 
iimitnl  ininry.     But,  I  reiw.-at.  the  known  instances  of  fracture  of  the 
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it»»rnrit  talili*  alum*  :iro  Y*Ty  frw,  :ini]  :ilnu»sfc  nil  of  tlicm  romptinnd 
t|  fatal  by  infortion  through  tho  5»<\iln  woiim).  If  it  \^  eliiim('<]  thiit 
■re  aiv  many  Hiniplu  (not  roii]|»oniid)  ones  whlrh  pass  iifjnHroj^niz*?*! 
rmtiw  tho  ptltrnt  rrcovors,  it  mu-^t  Iw  athh'fl  tliat  lliat  thon  is  prtMtf 
it  nil  t>|.K'nition  is  not  iilwayn  n^voMSjiry.  Tiio  (lin^rnowin  of  proUable 
•tiiH'  of  tht'  internal  taMc  has  Ix'en  not  infrofpu-ntlv  uvmXq.  fctr  no 
viU'T  mison  than  that  no  other  c*nihl  1k^  |>ositivp|y  mafic.  Snoh  mi**- 
tk»i*  wotihl  Ih»  h^s  frwjuont  and  otKcitms  treatment  wonUl  bo  rarer  if 
was  fully  appn^'iatod  tliat  oiirly  pcnrral  rcTolmil  symptom« 
•nilixiN)  (M'ri'l»nil  loslons,  and  that  snoh  rannot  be  rt.'licved  l»y 
For  the  httt^r  there  must  be  local  indications. 


Rupture  of  the  Middle  Meningeal  Artery. 

Rupture  of  the  mid<Ho  mcninj^eal  artory  or  of  one  of  its  branchei*  by 
a  fracrturi^  rn»ssinp  its  *'ours«\  or  even  without  fmotnro,  is  a  not  infre- 
quent injury  of  jn^*at  inj|K»rianrt'  and  rc(|uirinir  imnifMliate  onemtive 
rlicT,  As  the  ves.sel  lies  in  a  j;nH>ve  on  the  inner  i^urfaee  of  the  bone 
is  covered  by  the  dura,  the  hemorrhage  commonly  takes  place 
?n  the  duni  an<J  the  lH>ne,  stripping  up  the  former  sometimes  for 
'QbniMdrmble  distance  and  causing  symptom.*  of  local  and  s<»metimes 
of  Ecnend  i-fMu  press  ion.  l^sually  there  is  an  interval,  half  an  hour  to 
hiHirs  (<«'<':u'ii(»nnlly  ver}'  much  longer,  even  eight  thiys  in  one  of 
r's  OLscf*  and  (our  days  in  one  of  mine),  between  the  blow  and 
tirvelopment  of  the  symptoniH^an  interval  during  which  the  |Kitient 
entirely  well,  but  which  in  other  cases  may  l>e  maskc*!  by 
tonw  of  cerebral  injury  oecasionetl  by  the  prinuiry  vlolenw ; 
rr^rogiiition  in  thr  latter  case  must  then  come  through  the  steady 
^incnujw  in  the  symptoms  an<l  frequently  the  limited  panilysea  caused 
^^kjr  pWfture  u[win  jHirti'Mis  of  the  motor  an^a.  The  pulse  becomes  &low 
^Hmm  of  prcfssun*),  and  the  pupils  unequal,  that  on  the  Hide  of  the 
^^Kjury  U*tng  u*fually  dilated.  The  paralyses,  of  course,  arc  on  the 
^^■MMt^-  sidi*  of  the  lioily  ;  if  limited  they  indicate  a  hemorrhage 
^^^^Ren  tlie  dura  and  the  bone ;  if  dit!u%,  a  hemorrhage  into  the 
snehiMwl  spiue. 

LfA  to  itt<df  the  injury  terminntofl  fatally  in  the  great  majority  of 
case^  R«lief  must  be  given  by  n^nioval  of  the  extnivasnted  bliKnl 
aorl  artrst  «>f  the  blotling.  The  diHiculty  may  Im'  to  determine  the 
pninC  bI  which  the  trephine  ii^  to  l>e  n[ip1ie4l  to  meet  the  indicfitions;  the 
'<>are  furnislicil  by  external  cvidenc<y  of  injury,  the  seal 
if,  till'  siluation  of  the  centre.s  eorresiKUHling  to  the  j»anil- 
tiie  ariutomiiral  relations  of  the  artery,  and  the  relative  frr^piency 
lorrhage  al  diflVrf-nt  |M»ints.  Tlie  arti-r^'  nuis  fn.>m  tlie  fonimen 
Lut  arn>!«H  the  middle  fossa  an<l  upwanl  along  the  greater  wing 
henoid  and  there  divides  into  two  branches.  The  most  fn?- 
of  rupturi*  uii<i  heinorrhage  corri\'aponds  to  the  lower  anterior 
of  iW  parietal  t>oni?  (anterior  branch  of  the  arten*') ;  the  next, 
Imm  rre^juent,  ei>rr<'spondrt  to  the  lower  i>ostorior  portion  of  the 
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\\  And  iho  adjoining  pitnion  of  the  occipital  (posterior  brnnehY 
iif  tiie  extrsivaHalion  varies  greatly  ;  I  have  seen  one  of  K 
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where  it  liea  within  it,  is  seen  in  »omc  fractures  of  the  base  and  ei«pe- 
rinlly  in  those  diw  to  tlio  cntnuico  of  llic  vulncnint  Ixxly  through  rhtr 
orhil.  Ociaislonully  an  artcri^^-venoiis  uncuryjim  r<*nuits.  The  iithor 
sinust^s  may  also  hv.  torn  when  ihi*  liiu*  of  fnictuiv  crossoft  them,  but 
the  comjiliratiou  seems  rarely  to  be  irM|Hirtant. 

Laceration  of  a  cranial  nerve  is  rare ;  the  facial  inoj*t  frequently, 
IJut  interference  with  function  by  hemorriingc  into  the  ^hcnth  of  a 
nerve  is  more  common. 


Pathological  and  Reparative  ProcesseB  following  Fracture. 

The^e  ilitfcr  nulically  according  as  infection  is  pR-siMit  nr  absent,  an<l 
while  tlii.H  (litfcrencx*  (Iocs  n(»t  exactly  cuincide  with  tlial  of  simple  and 
comjiound  fnicturcs,  yet  the  existence  of  nn  oj>en  wound  in  communi- 
cation with  or  even  nwir  the  fracture  crcjitcs  (laiij^Ts  which  are  almost 
wliolly  absent  from  Hini{de  fractures. 

Ke|»air  of  the  fra<rtur(!  is  effcrte<I  lar^'ly  by  the  diph»c,  and  altliough 
the  |>ericraniuni  and  dtin\  can  each  |>r»Mluce  bone  they  usually  do  m)  to 
only  a  slight  extent,  and  consequently  an  overgrown  t^dlus  is  nirc. 
Motvover,  the  osteo^enetic  action  is  rarely  sufficient  to  eh»se  even  tt 
small  j^ip  in  the  boncp  so  that  pips  cr».'atcd  by  the  remi>val  of  frig- 
mentj)  or  trephining  m-e  Iiabitunlly  cl(»s(>d  only  by  tibrous  tise>ue  with 
at  the  most  a  small  margin  of  new  bone  along  *:he  edge  of  the  opening. 
And  yet  in  a  case  in  wiiich  I  removed  fidly  (wo  squan*  imlu^s  from 
the  frontal  bone,  broken  by  a  blow  with  a  hammer,  1  founil  twenty- 
five  years  afterward  firm,  appanntly  Inmy,  resistance  over  the  entire 
area.  Depressed  fnigment<  heal  in  th*!  |M>sition  in  which  they  an*  left, 
and  largt*  bro:id  depressions  in  infants  will  ofleu  be  diminiHhed  by 
intracranial  pressure. 

Persistent  depre-ssion  in  the  motor  area  may  mainbiin  ft  eorreMHnid- 
ing  jmndysis  bv  its  lo<'al  pressure  nm>n  the  cortex,  but  the  weiglit  <tf 
surgical  opinion  at  tlie  present  time  is  opj>osed  to  the  iH'lii^f  that  it  ho^ 
any  murkt^Hl  iuHucncc  in  priKlucing  irritation  or  other  functional  dis- 
turbances, such  as  epilepf^y.'  It  has  lK*en  abun<lantly  shown  clinically 
and  by  ex|>erimcnt  that  tJio  brain  readily  accommodates  itself  to  a 
ninrk(>fl  diminution  of  the  cranial  capacity,  and  that  even  a  sudden 
diminution  must  amount  to  about  two  cubic  inches  in  the  adult  hkull 
l>efore  it  4»an  of  itself  pnMlucc  |)ermancnt  symptoms  of  genend  com- 
prt»ssion.  In  very  few  fnicturcs  is  the  depression  as  gre:it  as  that,  and 
the  symptoms  which  accompany  it  nircly  ditfcr  from  those  of  otlier 
fractun's  with  little  or  no  depression.  That  cerebral  symptonj«i  have 
JKMin  promptly  relieve*!  bv  the  removal  of  a  depressed  p«)rtinn  of  l>onc 
docs  not  prove  that  the  depression  was  their  c-jvuse,  for  similar  relief 
has  often  been  ^iven  by  the  removal  of  jxirtlons  that  were  not  depresH^! 
or  in  any  ^vay  altcrt*<I.  and  even  by  o|X'rjUions  on  distant  parts  of  tbf 
ImmIv.  The  clinical  gn>imds  fiir  the  belief  (hat  the  strar  foMowing 
removal  of  a  portion  of  the  sktdl  is  able  to  cans4*  functional  disonlerit 
are  as  goiwl  as  tluise  that  a  jiersistent  dejiression  «in  do  wi.     It  M^ms 

*  StHT  Von  Bi'TKinann,  KuniK.  Uatcbinsou,  in  Louduii  HutpittU  Bopurta,  rol.  ri. 
v«rri«,  Arch.  Oto.  dc  MM.,  Itf78. 
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»rc»)Hihl(*  that  if  the  dura  U  toni,  and  intramcniitj^eal  adhof^-ions  thori'hy 
finHliK*Ml.  thr  rhnnces  nf  rl»r*»nir  irritation  and  tunctiutml  derangement 
an'  gn:tUT  than  it*  such  udhcsions  i\n  not  exist. 

Oootiiiiinn  i»f  tin*  bniln  and  hioemtion  of  its  vessrls  and  of  those  of 
tbe  pia,  in  unruiu plicated  cnst-s  in  M'hich  tlic  patient  survives  the  prU 
rr  iDJur^',  heal  kindly,  and  the  cases  in  which  they  give  rise  to  a 


meiiiiigitis  of  any  extent  or  importance  are  verj'  exceptiuuul.  The 
extrmviuaiterl  l>luv]  it}  »bM)rbedf  or  occa^sionally  remains  as  a  cyst. 
Ckcaeioojilly,  bnt  verj*  mrciv,  suppuration  tiikcs  jilacc  iK-ntath  a  niniplu 
IractUir,  Jtii^t  ai?  it  di>e:^  in  ctoseil  injuries  in  other  partes  of  the  body. 
Cii-ncmliwfl  contUv-^ion  of  the  brain,  a.^  Been  in  the  "bursting'*  and 
Ufidinj;  "  fnirturt»#  and  in  those  of  the  intermediary  grrmp,  is  gen- 
Ily  Citnl,  bnt  not  tI»rougli  meningitis.  The  k'sionp  are  more  exten- 
lh:in  ihcjt**'  of  most  a|M>plexies  and  ap|wirently  they  kill  in  like 
Kven  in  fnicture,-*  of  the  bai?e  with  nipturc  into  the  middle 
isv-»  in  wliieli  an  intracnuiial  infection  has  orlginatetl  through 
aunioation  with  tljc  exterior  are,  in  my  experien<.x%  ver)*  rare. 
u  the  cerebrnl  lesion  that  kills,  not  the  fracture  or  any  secondary 
iull   of  I  he   fnictnre. 

In  n>ni{>oiind   fnirtures  when  infection  is  avoidetl  repair  goes  on  in 

niaruur  ;  but  if  the  uound  suj>purates  the  infection  may  spread 

'  lotbi'  Ikiuc  Init  also,  as  in  ca.*cs  of  phlegmon  without  fracture, 

tl>e  iuierior  of  the  cranium  by  Ivmph  channels,  connective  tissue, 

mI  thrxmdii  ill  the  veins,  and  thus  give  rise  to  suppurative  meningitis 

\\  pvjrmia.     In  short,  the  pmgress  of  a  case  is  determined  mainly 

lit      '       i.-ter  and  extent  iy\*  the  intracranial  lesions  and  the  pres- 

iiceof  iniWtion,  and  the  fnicture,  ais  such,  usually  has  but 

tie  iudiience  upon  it. 

Symptoms,  Diagnosis,  and  Treatment. 

Tt      '      "  "tion  which  lias  been  made  between  those  cases  in  which 
--  an  im|>ortant.  perhaps  the  priucijml,  lesion  and  those  in 
it  iR  only  a  c()mj»anitivcly  uiiini|K)rtant  aceoniiuuiiment  id*  grave 
of  the   brniii  am]  its  annexa  must   here  be  kept  constantly  in 
IihL     Fortunately,  in  the  former,  in  wliich  the  n?o<igniti(»n  of  the 
ire  i-*  imp*>rtant  bwaus**  (»f  the  lhenii)eutie  indications  which  arise 
it,  thr  din^Miosis  is  usually  tm^y  ;  and   in  rhc  hilter,  in  which  itie 
\t^*  »ni  detiuinds  or  i-aii  ivccive  any  direct  treatment  ttr  aO'ivts 

m  i\'  he  pnign<»(^is,  and  in  which  the  practical  inleresl  is  limited 

Ibc  inlrarraiiial  injurii'?'.  Hie  fact  that  the  existence  of  a  fracture  can 
ilv  \w  inferreil,  and  not  Im'  demon>trate<l,  do^s  not  leave  us  less  able 
r»  «)o  all  th«t  cnn  Iw  dom-  for  the  fuitient.     Instead,  therefore,  of  fid- 
(j  the  u«iial  division  <»f  the  subject — fracture?'  of  the  vault  and 
nrr-*  fif  the  ha)*e — I  sliall  use  tliat  of  rimtmwrihfd Jrurtutftt  of  the 
urni  jrarturfji  tritlt  f/am-tih'ztit  hrain  injurt/^  with  wparate 
1  of  tlie  ran.'r  forms  which  lie  outside  of  this  grt»uping. 
,  a-<  diagnoHtie  and  therapeutic  measures  in  many  cases 
'IV  t'igether  or  even  coincide,  1  shall  at  the  same  time  consider 
»enl. 


CHAPTER  XL 

FRACTURES  OP    THE  VERTEBRffi. 

FnACTtrREs  of  the  vertebrae  have  tliift  in  cominoii  with  fmctiircsof 
tho  skull,  that  most  of  their  imp<»rtancc  dopcndn  iiiK)!i  thi*  iissixMnlinl 
injiirv  of  the  norvc-contres  and  trunks  conUinwl  wilhin  tlu-ir  lanal, 
but  tlioy  Imve  in  mliJition  th*«  important  cine  to  the  ftinction  of  the 
spine  as  a  sup|x»rt  for  the  head  and  trunk.  Upon  the  integrity  of  thisi 
ftnpiK)rt  dejK'nd  not  only  tlie  power  of  K>coinotion,  but  also  gnuHi  of 
earriiige  and  dexterity  in  the  u.^'  of  the  limbs. 

The  8pinal  a>nl,  occupying  the  centre  of  tho  vertebral  column,  w 
efficiently  proteeted  against  any  external  violence  that  is  not  sufficient 
to  break  the  Ixines  that  constitute  the  hitter,  or  the  li^ments  and  mn»- 
clcH  that  bind  those  l>ones  together ;  ami  thecolmnn  ilwlf  i-?  wnstitul 
in  a  manner  that  eonibines  elasticity  and  mobility  with  tlie  necesBBi 
firmne.as  and  rigidity.  The  IkkIIcs  of  the  vertebne,  increasing  in  sjj 
from  alwive  downward  in  corresjMindence  with  th'*  variations  in  the 
wt'i^lit  and  strain  which  the  dilferent  ones  are  called  nj>on  to  Ixvir,  uro 
C4)tn[H>s4il  of  jipongy  ti.sAue  and  soixirateil  from  each  other  bv  the  r'la.-^tio 
inlervertebral  eartilap^s,  and  prevented  from  changing  their  |K>sitionf; 
by  the  interlocking  of  the  articular  processes  u|>on  the  side*.  The 
general  form  of  the  (xtluran  is  that  of  along  slender  cone  with  a  donbU 
antcn>-posterior  curve,  and  its  com|>onent  jiarts  arc  strongly  Ixkiindl 
together  by  ligaments  ami  niusek*  allowing  a  range  of  nutt ion  whirh, 
while  i*!nall  l»etween  each  pair  of  vcrtebne,  is  in  the  aggregate  cnnsid- 
enible.  Mechanically,  therefore,  the  spine  i*  expose<l  to  fractun'  by 
direct  violence,  like  other  Iwrnes,  and  by  indirect  violence  tbrougb 
exaggeration  or  straightening  fif  its  normal  curves. 

In  the  displaeernent^  following  frncture  the  corn-sponding  joints  mav 
lie  dislocate<i,  ami  as  in  dislocation  there  may  be  ass(K'iat<*d  fraeturt*,  and 
as  the  symptoms  in  the  two  forms  of  injur,'  are  in  many  res[>ects  the  smno, 
thev  nre  sometinwvs  gr»»ui>e<l  a**  **  fracture-dislocations"  of  the  spine. 

Fnictnn»s  of  the  vertebra?  are  relatively  rare,  0..'5  per  cent,  in  mv 
statisticH  (Chapter  T.),  Gurlt  colk^ted  270  caws,  with  444  fractur<*s. 
and  fotm<l  that  fractures  of  the  cervical  aud  dorsal  vertcbne  are  alniut 
e4|im11y  fre<|uent,  178  and  184  respectively,  while  those  of  the  biml»ar 
vertcbne,  82,  are  much  less  common  ;  that  the  fatal  ciises  of  fracture 
of  the  i^rvical  vert^'bne  are,  however,  considerably  more  numerous, 
netually  and  relatively,  than  those  <if  the  two  other  regions ;  that  the 
fifth  and  sixth  ivrvical,  the  last  dorsil,  and  the  first  lnml)ar  are  more 
fns]upntly  broken  than  any  of  the  others;  and  that  it  is  common  in 
fracturf»s  of  the  cervical  and  dorsal  regions  for  morn  than  one  vcrtcbm 
to  Ik*  broken  at  the  same  time.  They  are  extremely  rare  in  childhoi^td 
nnd  old  age,  and  relatively  iufreipient  lu  women. 
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t  TOQs^  freqiipiitly  fniohired  in  the  hoAy  of  the  vertebrae — 
alKiut  two-lhinlH  of  all  (-u-sob,  ur  iti  int)re  thun  half  of  the 
if  the  wrviral  vertebra*,  in  n^Kiut  hcveii-ci^hths  of  thost  of 
vcrtcbne,  and  in  uIhmU  nil  thnsc  of  the  luiiihur  vcrlcUrH.'. 
Or,  in  cvncnil  term**,  fractures  ol'  tlie  iMnliesof  the  vertebno  begin  at 
about  tlic  midtllcofthoccrvirul  ri'giun  and  increase  in  frequcney  down- 
wanL  Simiillaneoiis  fnicture  of  two  or  more  vertebne  is  common  in 
the  cervical  and  upiK-r  dorsal  regions,  Iej?s  common  in  the  lower  dorhal, 
^■^^rnrr  in  the  lunilmr  n^ion.  Fnicture  of  one  or  more  of  the  vor- 
^^^^b^^ocessf^  cither  of  the  isame  or  of  adjoining  vertebrse  is  common. 

I  The  fra 


Pathology, 


The  fracture  of  the  body  of  a  vertebra  may  be  complete  or  incom- 
pl<*te ;  the  line  of  fi-artnre  may  extend  only  |>artly  through  it  or  en- 
tirety acft)h»  it,  or  it  may  be  broken  into  several  fragments,  or  com- 
praMed,  or  im|>actiHl.  The  line  of  fracture,  if  Mnj^lo,  may  be  vertical, 
Lorwotitl,  or  obliijue  in  any  direction  ;  the  first  l>eing  found  almost 
:cli»ivcly  in  the  cervical  and  upper  dorsial  regions,  tlie  two  latter 
multiple  fnictures  «»conrring  everywhere.  The  tninsvrrso  and 
lae  fmctiircs   lie,   as   a  rule,   nearer   the    upjicr   than   the   lower 


Fxu.53. 


Fw.  54. 


ttftaw  of  iMlMia. 


Difplaccmcnt  of  the  renchni'  miiBttiN  conicrwtlun 
of  lh«  iptiut  conL 


rmler  of  ihe  bone,  and    may  jwjvh  from  the  upfier  to  the  aTitorior  sur- 
'iniT  th<»  i»risUrrior  and   lower  siurfaccs  unbroken,  and  in  tlu!s« 
upper  fra^mrnt  presrr\*<s  its  relations  to  the  overlying  vcr- 
uid   ifl  di.«pla(*e4l  with  it  forwnnl  and  <lownwnrd,  pwHlucing   a 
in  lb©  hing  axis  of  the  npine  clian»rt<riz4Hl  by  an  angle  having 
iU  flppx  directc*!  Uickwanl  nt  the  wat  of  rni<*tun».     This  disnlawment 
mm>W!i  ibc  autcro-pocsterior  diameter  of  the  spinal  canal  and  lacerates 
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Fiu.  66, 


or  compresHPH  the  spinal  cord  within  it.  If  the  line  of  fracture  id 
ohlifjue,  and  if  frartiinMir  (Hslmstion  of  the  articular  proi'es.ses  is  na6*o- 
ciati^l  with  it,  thi*  tlisphicement  is  iiicliueii  to  the  c'onv.s|Mtn»iirig  side 
either  ilirtt'tly  or  by  nitatitm. 

Compression  of  the  bo^Iy  of  a  vertebra  is  found  either  in  ooinbimi- 
tiou  with  oomininute<i  fracture  or  alone,  and  involving  one  or  •»cvenl 

vertebne.  It  is  a]>parently  eauswl  by 
forcible  forward  tiexion,  in  which  either 
the  j)osterior  portions  of  the  vertebr» 
must  separate  fr<»m  each  other  or  the 
anterior  portions  must  approximate  hv 
eouilensation  of  the  intervertebral  dioka 
or  of  the  bone. 

The  compression  may  be  so  extreme 
that  the  intervertebral  disks  above  and 
l>eIow  the  affected  vertefira  are  brought 
into  cuutart  with  each  iither  in  fn>nt, 
the  substance  of  the  bone  iM*in^  juirtly 
compressinl  and  partly  foreeil  out  up*in 
the  sides  or  beliind  into  the  spinal  fniual 
(Figs.i'j*)  and  o)),  ex)mpre8sinj;  the  coni. 
With  this  eompressitm  may  be  associ- 
ated fnietiire  or  fissure  of  the  body,  and 
especially  fi-aeture  of  the  prooeseies  of 
the  same  or  the  adjoininff  vertebra.  The  same  shortening  of  the 
anterior  jwrtion  of  the  body  may  be  pn>iluee<l  by  splintering  of  part 
(d*  lUc  bone  or  bv  impaction  of  one  fragiuent  into  another  lying  aL>ove 


Compnail«ui  vf  the  lAstdurMl  rvrt«br&. 


4 
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Fio.  oC). 
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Pmcttjrv  vrllh  ruiii|>n«ilon  of  Uie  UUrd  uiil  fourth  lumbar  veru-hnr 


or  below   it.     The   int^Tvertebral   disk  may  l>e   jiartly  squeezed  ottl^ 
bringing  with  it  a  scale  of  bone  from  cither  or  l>oth  vertebne. 

Fracture  of  the  vertebral  arches,  acconling  to  Gurlt,  is  found  in  alK>ut 
lialf  the  cases  of  fracture  of  llie  cervical  vertebne,  and  only  in  one* 
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venth  of  those  of  the  doistnl,  und  one-eighth  of  those  of  the  lumlmr.^ 
I!  attrihiit«ri  the  frecjuoncy  of  this  fonii  of  fracture  in  the  otTviirjJ 
MU<j  to  tlie  comparatively  grwiter  brt-sulth  ami   less  height  of  the  arch 
d  to  the  abtipfice  of  timt  nntteetion  which   is  fiirnishotl  in  the  dnp^al 
tid  lumbar  regions  by  the  larger  and  .stronger  spinous,  tranf-vcrsve,  and 
»lir|uc  processes.     When  the  arch  i?  bniken  on  uich  side  the  iuternie- 
portion  Ikcnring  the  spinous  proees8  may  be  driven  into  the  spinal 
un4l  cause  fatal   laceration  or  compression  of  the  cord,     (inrlt's 
contain  six  such  cases,  atfecting  the  fifth,  sixth,  and  seventh 
I  vertebne. 
Th»  vpinoos  procesMi  are  broken  most  frecjiiently  at   those  points 
vh<-re  ihey  are  Iongi*st  and   thinnest,   nearly  one-fourth   of  the  cns<'S 
tirrini^  in   the  tN'rvieal   spine,  more   than   half  in  the  dorsal,  and 
hnnt  one-inghth  in  the  lunil>ar  ;    and    often  f>eveml    adjoining  ones 
arr  bniken  at  the  Ninie  time.     In  the  dort^tl  region  this  fracture  is 
f<iml)y  foun<]  4»nly  in  combination  with  fracture  of  the  body  <>f  one 
ihtf  vertebne  alx)ve  or  Ik.'1ow  it.       I,-?olalo<J  fracture  tif  a  spinou:^ 
may  (»ccnr  aw  the  result  of  direct  viMlcnce,   or  of   muscular 
and  the  displacement  is  cither  directly  downward  or  to  one 

FkaiiCare  of  tLc  transyeiBe  or  artictilar  processes  (>ccurs  in  combina- 
viCfa  otiier  fnK'tnn»s  in  iiltout  one-nixtfi  of  all   ciises,  but  is  rare 
in  MK-h  combination.       In  the  few  instaiwcs  in   which  it  1ms 
alone  it  whk  the  result  of  gunshot  injuiy.     As  a  C4)mplication 
irthpf  fractures  the  pn>}K>rtion  of  its  occnrrentH;  for  the  transverse 
i«grcate*it  in  the  cervical  and  next  in  the  lumbar  and  dorsal 
«;  for  the  articular  proet:'pises  it  is  gr<*atest  in   the  cervical  and 
in  the  lumbar.     Fnicture  of  a  transverse  pn>ccss  of  a  dors:iI 
vrrtefara  may  trad  to  fnicture  of  the  rib  which  articulate^  widi  it,  and 
frmcturr  »>f  the  tr»nsvcrse  priKvss  of  a  cervical  vertebra  may  seriously 
tiijurr  the  vessels  cijutained   in  the  vertebral   canal.     Fracture  of  an 
iciilsr  process  expi»ses  to  dislocation  of   the   vertebra  with  all  its 
Amvnpanytng  dangers. 

The  Ugknaents  \\hich  bind  the  different  vertebne  ttigether  are  torn 
io  friHuH'  li»  an  extent  which  varies  with  the  severity  of  the  injury 
Bod  \\w  degree  nf  the  tlisplacement,  and  the  intervertebral  disks  may 
lorn,  displaced,  or  oi>mpressed.  In  rare  casies  the  injur)*  may  lie 
fiiird  to  the  ligaments  and  disks — real  dislocation  or  diastasis  with- 
fracture — aithougli  the  disiinction  caiUH>t  be  made  during  life. 
Tbe  spiikai  cord,  the  diameter  of  which  i^  con^iderably  les.-^  than  that 
thf!  ranat  in  which  it  lies,  is  su$|>endefl  within  the  dura  mater,  which 
'>Kw(^\y  connectetl  with  the  bone?*  and  se|>arateil  from  direct  con- 
.  .,  ;;ii  them  in  most  places  by  a  rich  ven*uis  plexus.  The  meduU 
lanr  portitm  of  the  cord  ends  at  the  first  or  second  lumbar  vertebra,  and 
tta  lowrr  |^>rti«^>n  is  enveloped  by  the  numerous  nerve  trunks  which 
pMi  downwuril  to  form  the  cauda  equina  and  the  lumbar  and  Kicral 
The  cord  is  injured  directly  only  when  the  lumen  of  the 
is  ediksidefably  encroached  upon  by  the  displuceraeut  of  a  frag- 

*l%ir<aflBiif  4miMfiil<liar»ct»r  Id  C1i«  lumlnir  vcrtcbnc,  sc^  ftcctioo  onCbutwsad  Ter- 


FRACTURES, 


ment  or  of  a  vertebra,  luit  it  can  l»o  conipr<*s80<l  by  oxtniva.sutcil  \iUntd 
or  by  inflammnlory  exudations,  or  turn  by  elonpttiou.  I  have  seen 
it  so  injiirtnl  in  fraoture  of  l>oth  lamina;  of  the*  sixth  et^rvical  without 
displMLvnient,  by  anterior  flexion  of  the  neck,  as  to  cause  imnieiliate 
paraplegia  and  death  in  a  week.  Oeasionally  the  cord  is  |)onetra!i?d 
by  a  sharp  fragment,  but  usually  the  <lura  mater  la  untorn  and  the  cord 
is  cniahod  between  the  anterior  j>ortion  of  one  fragment  or  vertebnt, 
usually  the  iower^  aud  tlie  posterior  portion  of  another,  usually  the 
up|)cr.  This  crushing?  jiresenb?  all  drjjrecs,  from  n  hli^ht  flattening  to 
complete  disorganization,  and  apjwironlly  the  medullary  jMjrtion  is  more 
easily  and  permanently  injured  and  destroye^l  than  the  ncrve-fibrea  in 
the  column.s  beside  it. 

Hemorrhage,  Hsmatomyelia.  Heniorrliage,  without  division  of  tJie 
coi*d,  may  be  extra-  or  intra-<lural,or  within  tlie  substance  of  the  oord 
(hiematomyelia).  Hemorrhage  outside  the  cord  sprea<Is  upward  and 
downward  within  the  canal  and  produces  changes  and  symptotus  by 
presstire  upi>n  the  eord. 

Hfcmatoniyelia  is  ap|Mireutly  cau**(Ml  by  fon'ible  ehuigation  of  the 
cord  in  hyperflexion  or  extension  of  the  columU}  with  or  without  recoe- 
nizid)le  lejiion  of  the  ligaments  or  bones  ;  it  is  seen  almost  exclusively 
in  the  lower  cerviojil  and  upper  dorsal  region,  but  sometimes  near  the 
junction  of  the  lower  dorsal  and  lumbar  regions.  The  condition,  first 
pinnled  out  by  Thorbiirn  and  Minor,  of  Moscow,  about  181*0,  has 
been  n^rently  studied  in  detail  by  Bailey*  aud  Bolton.*  The  hemor- 
rliagu  takes  place  in  the  gray  matter  of  tlie  conl  and  may  Ik»  very 
closely  limiti'd  to  it,  spreading  upward  and  downward  in  it  through 
two,  three,  or  even  more  segments.  If  the  lesion  is  more  severe  tlie 
hemorrhage  may  extend  into  the  white  column.s  as  a  clot,  or  appear 
there  as  punctate  extravasation^^.  If  the  patient  survives  the  bh»od 
is  absorbe<l,  leaving  cavities  Mitliin  the  ctird  wJiich  contain  a  vij^*id 
liquid  and  tend  toward  obliteration  by  formation  of  connective  tissue. 
The  elements  of  the  gray  matter,  oells  and  fibres,  which  are  injured  by 
the  hemorrhage  appear  to  Im?  inca|)able  of  rejiair  with  restoration  of 
function,  but  prchsu re-effects  u]ton  ndjoiiiiug  [Kirts  may  Ix',  and  a|>- 
|mreul!y  fn^piently  are,  recovered  from.  Conse^piently.  the  re<'<»gni- 
tion  of  the  condition  is  of  great  importanre  in  pn)guosis  atid  in  deter- 
ring from  active  surgical  interfcn-nce.  Apjiarently  most  of  the  cases 
of  injury  to  the  ne<'k  which  recover  after  liaving  presente<l  symptoms 
of  severe  injun.'  to  the  cord  are  cases  of  haMuatomyelia.  In  u  notable 
niunl>er  of  them  the  injury  has  been  causeil  by  diving  into  shallow 
water,  the  head  being  thrown  f(»rcibly  l>ack  to  avoid  oontiict  with  tlie 
bottom. 

Etiology. 

The  immediaU  causes  arc  muscular  action  and  external  violence. 
The  former  is  wry  rare  and  acts  either  by  a  clirect  pull  of  the  muscle 
upon  the  pnx'css  to  which  it  is  attached  or  by  the  momentum  given 
by  the  lu^d  in  sudden  dorsal  flexion  of  the  neck  or  rotation  of  the 
head.     The  most  frequent  examples  of  the  latter  (producing  either 

*  h^ilej  :  Med.  Bocord,  Not.  Ill,  ItiOH.  >  tiotUiD  :  AduaU  of  Zkiry..  Aug.,  l««a 
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TnuHurc  or  di»looiition  of  the  ccr\*ical  spine)  liave  been  in  cases  iu 
•whirh  tilt*  pnticni  ha;*  dived  into  nhnllow  water  and  \\Vk»  thrown  h'xa 
fccBtl  iiacku-iini  lo  cs<iij>c  contact  with  thf  bottom. 

Tbc  C4>ninMiiu>st  rause  is  the  forcible   bending  <»f  the  .spine  in  a  fall 

ir,  leai«   fretiuently^  by  the   weiglit  of  a  fallinjr  object  ttr  by  llie  eoni- 

[pn>«ion  uf  the  body  in  a  narrow  sr«ice,  as  in  driving  under  an  archway 

l(indirr**t  fractnre).     The  relative  frefinenoy  of  the  injnri'  at  the  l<.»wer 

part  of  th«'  oervieal  spine  and  at  the  junction  of  the  dorsjil  and  lumbar 

!ii8  to  be  asj^.)ciate<l  with  the  fact  that  at  these  poinl.M  the 

\t\  !••  and  the  autre  ri^id  jxirlions  o^  the  coKimn  meet,  bueh 

meeting  (mmuIs  being  specially  liable  to  break  in  all  combinations  of 
flexible  and  rigid  IxKhe.-^. 

Fractures  by  direct  violence  are  infrequent  and  are  n.stially  found  in 
tile  poelerior  ixirtion  of  the  vertebra. 


Symptoms  and  Diagnosis. 

(Sec  also  Dislocations  of  the  Vertebne.) 

Tlic  symptoms  of  fracture  of  the  spine  vary  with  the  position  and  the 
piirtinn  «f  the  vertebm  involveil.  and  theref(tre  need  a  neiwrate  and 
dt'taih-d  L'on.sideration  in  connection  witli  the  dilferent  groups  of  fnic- 
taresu  But  there  are  certain  genend  symptoms  common  to  raosJt  winch 
■ar  fir»l  Ix?  mentioned.  After  tlie  fin-i  slioek  of  the  injury,  which  usually 
pAMMofT  without  permanent  im|mirmentof  the  intelligence,  thejtntient 
fwmpJMnf  of  a  locatizcd  pain  at  the  beat  of  fracture  increased  by  manip- 
■hmdttor  movemcnt.s.  There  is  ujsiially  a  retrognizuble  deformity  con- 
_nf  a  ehan*;e  in  the  direction  of  the  i*pinc,  a  more  or  less  markt^l 
llsr  pn»j<s*tion  baokwanl  with  or  without  .swelling  of  the  surnjund- 
ift  partH  ;  crepitus  can  sometime.*:  l>e  madt* out  by  the  surgeon,  but 
eomm^mly  it  is  appreciable,  if  at  all,  only  by  the  patient  himself 
ben  bii*  biMly  is  moved.  The  most  im]>4irtant  ami  constant  symptom 
motor  and  sensory,  more  or  less  complete,  of  the  limbs  and 
if  the  lM>dy  lyiiijj  below  the  fracture.  If  complete  its 
np|*T  iiniit  i-i  iisunllv  sharplv  defined  by  a  line  crossing  the  trunk  and 
.0»m"*jHtmltug  lo  the  adjoining  limits  of  the  regions  supplinl  by  the 
TVf*  timt  leave  the  column  imnieiliately  above  and  l>e|ow  the  i>oint 
'V»rd  lias  U»en  injured.  Tht'cousitjueiwes  of  this  paralysis, 
-  ll»e  nlKlominal  muscles,  ljlnd<Ier,  and  rretum,  are  reten- 
and  feces,  follow***!  by  incontinence  of  one  or  both,  by 
nientatJun  of  the  former,  and  cystitis.  Respiratory  diffi- 
i,  Miraetimes  severe  enough  to  cause  death,  ap|>ear  when  die  fra<v 
iovolves  the  upjxT  portion  of  the  spine,  the  result  of  the  ]>aralyhis 
Ettiier  of  the  aUlominid  muscles  or  of  the  diaphragm,  or  of  va.Homotor 
injury.  Then?  in  also  a  great  tendency  to  sloughing  at  all  points  of 
Hire  within  liie  pjiralyzcd  regicui,  esiKH-ially  over  the  saennu  and 
ilers  ami  oUmg  the  liark.  The  sloughs  appear  promptly,  some- 
within  two  or  dm-e  da^-s,  are  usually  symmetrical,  and  often 
*n  ileatb  even  if  thoy  are  not  \\»  immediate  cause. 
I^u^ysift  i»,  of  ooursK',  only   a  symptom  of  injury  to  the  cord  and 
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may  follow  vicilonce  that  has  caused  neither  fraeturo  or  diAloratioo. 
Tlius,  II  (liiistjtsis  of  two  vertebne,  followed  by  imntediate  rftum  to 
their  nortiial  relations,  may  cause  heniorrhnge  into  the  canal  or  mav 
even  iiijim'  the  cord  by  olon*jation  and  thus  cause  paralysis.  A  |)onil- 
ysi.H  apfK'urinjj  shortly  ai'tcr  an  injury,  and  increasing,  generally  indi- 
cates hemorrhage  into  the  canal,  hut  I  have  seen  it  eauseii  by  displace- 
ment, with  pressure,  o(?eiirring  during  the  transfer  of  the  patient  to 
ho-pital.  the  condition  being  shown  by  auto|>sy. 

Lxteusiou  of  paralysis  indicates  hemorrhage  or  an  ascending  raye»- 
b'tin. 

In  luematomyelia  there  is  immediate  motor  iKiralysis  (usiiallv  pan- 
plegia,  but  4K;casionally  henii|)legia,  when  only  one  gray  eolunin  is 
affected)  which  is  transient  except  for  those  mutwles  whose  spioal 
nuclei  in  the  gray  matter  have  been  destroyed  by  the  hemorrhage. 
Thus,  when  the  lesion  is  situate<l  in  the  lower  cervical  region  the  paral- 
ysis of  the  lower  limbs  and  the  sphin^'ters  promptly  disap]M»ars,  but 
that  of  the  niuseles  of  the  foivarm  and  hand  remains  in  jmrt.  The 
interference  with  sensation  is  constant  and  eharactx^ristic  :  there  is  low 
of  sensibility  to  heat  and  cold  (thermo-amesthesia)  and  usually  insensi- 
bility to  pjiin  (analgesia)  also,  but  tactile  Aensibility  is  not  afled^'^J. 
Bailey  says  the  distribution  of  these  disturbances  is  the  same  as  that 
of  the  anaesthesia  of  a  corret-fKmding  transverse  lesion  of  the  «)nl,  but 
that  it  may  present  the  Brown-S6quard  type,  namely,  motor  {karaly^^ifl 
of  one  arm  and  leg  with  lt>ss  of  pain-sense  and  tcraperature-aense  in 
the  arm  and  leg  of  the  opposite  side.  The  tendency  is  toward 
improvement, un(l  sometimes  recovery  is  complete.  The  reflexesareat 
first  lost,  then  slowly  regjxined. 

In  complete  transverse  injim*  there  is  permanent  complete  paraplegia 
and  h>ss  of  all  kinds  of  sensation  and  of  the  reflexes. 

In  incomplete  tranaverae  injury  there  is  irregular  paraplegia,  the 
sensibility  to  |>ain.  touch,  and  temjx>rature  may  j>ersist  or  Iw  regained 
in  limited  areas  l>elow  the  lesion,  and  tlie  reflexes  return  and  txH^nme 
exaggerated. 

Priapism,  more  or  less  complete,  was  observed,  according  to  (iurlt, 
in  31  of  96  «i-j(»^  of  fracture  of  the  cervical  and  two  upjxT  dorsal  ver- 
tebras, 1*»  times  in  1*5'J  t^ses  ()f  fracrture  iM'tween  the  third  dorsal  and 
second  lumbar  vertebne,  an<l  never  in  fracture  below  the  latter.  It 
ap|x»ars  promptly,  usually  on  the  first  or  second  day,  and  seldom  lastfl 
longer  than  a  fortnight,  Notwithstanding  the  insensiliveness  of  the 
jX'uis  it  may  he  catised  f>r  increased  by  the  u'^e  of  the  catheter.  On  tJie 
other  hand,  in  one  ease  the  eriH^t  organ  Ixv'^mie  relaxed  as  socm  ah  the 
catheter  had  passed  over  half  the  length  of  the  urethra.  Ejaculations 
are  very  exwptional,  there  Ixing  only  four  instances  in  Gurlt^s  collec- 
tion, all  of  them  in  cases  of  fracture  of  the  cerviad  spine. 


4 
I 

i 
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Fracture  of  Atlas  and  Axis. 

The  intimate  relations  exif^ting  between  thei«  two  \mup»  and  the 
medulln  oblongata,  and  their  |M)sition  above  the  roots  of  the  phit*nie 
nerve    as  well  ait    above  thowe  of   the  other  nerves  HUpplyiDg  olber 
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;lc8  which  aic!  in  n^spinition,  mnko  their  injury  e«pcciall_v  daiiper- 
S  aiwl  haw  pnthahly  led  to  the  genpnilly  rcceivetl  opinion  that  their 
ire  IK,  a-s  a  rule,  immediat^^ly  fatal.     Gurlt'e  cases  nhow, however, 
UjLh  opiuion  is  not  corretrt,  for  in  the  eleven   in  which  the  nature 
of  the  injury  wuficlfnion.strateil  by  tlie  autopt^y,  death  oecurrod  imme- 
diately iu  only  two,  and  in  only  two  othen^  within  an  liour  atUr  tlie 
iajarv  was  r«-eived.     In  the  other  oa.-^es  the  patients  survived  tor  a 
rmuidcnible  length  of  lin»e,  thirteen  days  in   one,  although  Bome  of 
them  at  the  IbaI  died  suddenly,  apparently  by  displacement  of  the  ver- 
lebnv  dae  toincautiotm  movenienti?.     The  fnieture.s  were  all  eiuised  bv 
uUeruttl  violence,  &4>metimei>  :^light,  as  a  fall  from  the  l>ed  while  trying 
~    reaoli  down  to  the  tloor. 

Tlw  p»rt8  bn>kcn  in  ten  of  these  eleven  cases  were  :  the  odontoid 
alone  once  ;  the  (Mlontoid  prcM^essand  posterior  arch  of  the  athis 
timr« :  ihe  fKisterior  an^hes  of  the 
BtlaA  and  axi»  tlin^*  tinu's  ;  the  p<iste-  Fia.  68. 

nor  arch  of  ihe  axis  alone  onci* ;  the 
«DCKi»  proe*'SA  of  ihi*  axis  twice.  In 
su  of  ine  ease.-,  there  wa.*  as.S4H'iated 
^^A»ttun?  of  other  eer\'ieal  or  dorsal  ver- 
^Bibnr.  and  in  do  ca^  was  the  trans- 
^^■nr  ligament  torn.  Figure  58,  taken 
B^Hm  a  fip^'imen  in  the  museum  at 
"      Bbi"  J.  f^howh  a  fracture  of  the 

aopci  ular  surface  of  the  axis. 

Tfc  nitient  was  twenty-four  years  old, 
aod  died  in  a  few  hours  after  falling 
oat  of  a  wagon  upon  his  head. 

The  symptom?  of  this   fracture  are 
BO  variihir  and   so  indefinite  and  have 
ao  much  iu  common  with  .simple  dis- 
iliriu  of  otw  Ume  upon  the  other, 

*^  the  athis  \\\M>n  the  skull,  that  the  diagnonis  is  extremely  diffi- 

ilt     On  the  one  hand,  llie  pflitient  may  die  instantly  ;  on  the  other, 

mar  survive  a  longer  or  shorter  time,  either  c*ompletely  paralyzed 

ting  no  im|M>rtaut  syn>pt<»rns,  and  then  <lie  smhienly  by  dis- 

of  the  fragments  or  gnuliially  by  extension  of  the  symp- 

or  in  eonMHpience  of  other  injuries,  or,  if  the  diagnosis  in  some 

maa'ii  may  lie  ae<n?pte<l,  may  even  get  well.     The  sym|)toms  of 

local  paio  and  stiffness  of  the  neck  are  t<x>  indefinite  to  bi;  of  ai>v  .ser- 

— —  and  fMralytic  symptoms  may  be  entirely  absent,  as  in  Ourlt's 

,  where  the  fvtticnt  walked  for  tw(»  hrmrs  iifter  the  accitlrnt  to 

anil  devel(i|MM]  no  |kiir:i1ysis  tuitil  tiie  following  day.    I>eath 

bji«k  place  snddenly  on  the  eighth  day,  and  the  autoix-'y  showeil  fnieture 

of  both  arche»  of  the  atla«  and  of  the  odontoid  prtK'ess. 

The -f jmptom*  in  those  of  iJurlt's  eleven  cjisi'S  which  survived  long 
aBMOsh  III  prn-<-ut  any,  or  iu  which  any  are  nt'ontwl,  wen*  i-itrnpleu- 
paffftfytti  or  all  the  |virt.s  1h>1ow  the  fmctuiv  in  >4tnie,  partiaJ  jvirulyTsis 
W  utnen,  only  a  flight  tliiuiuutiuu  of  seiisiliility  iei  Uie  left  arm  iu  one, 
pain  in  iIm  iMok  or  ocvtiput  in  six,  rigidity  of  the  neek  in  moAt,  absence 
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of  rtroj»nizabIc  df  formity  in  all,  dintinct  crepitus  in  one,  and  falling 
furwunl  of  tlu*  lieud  upon  tUc  breiwt  in  onr.  All  of  tlii^se  Hynipti>m6 
— |Miin,  rigidity,  j>aralysis,  suddon  death — may  Ix-  the  result  of  dislo- 
ctttioti  as  well  as  of  fniPturc,  and,  an  dinlooiition  lias  in  addition  no 
pencnd  or  lond  rlmraotcristio  symptoms  which  servo  to  diHtingiiif^h  it, 
the  ditlerential  diagnosis  must  usually  remain  in  doubt. 

Fractures  of  the  Lower  Five  Cervical  and  First  Two  Dorsal  Vertebns. 


4 


Tiie  H|)ecial  eharaeleristic^H  of  fractures  of  this  region  are  due  to  tJie 
inclusion  within  it  of  the  roots  of  the  phrenie  nerve  and  brachial  plextUL 
The  former  passes  out  through  the  intervertebnd  foramen  l»etween  the 
third  and  fourth  cx?rvical   vortebne,  either  coming  fron»  the  fourth  cer- 
vienl  [Miir  alone,  or  receiving  branches  altiio  fmm   the  tliiixl  and  fifth 
pairs.     The  brachial  plexus  is  formed  by  the  four  lower  cervical  and         -i 
the  first  dorsal  pairs.     Consecpiently,  if  the  fracture  is  accomjKiniefl  by  ^M 
displacement  of  the  fragment.s  and  injurv' to  the  spinal  cord,  pandysia  ^^ 
of  the  upper  limbs  also  is  CkIusih],  aiul  if  the  fnictui*c  is  high  enough 
in  the  region  to  involve  the  phrenic  nerve  directly  or  by  extension 
death  follows  pn:*mptly,  pi'cceded  by  the  respiratory  symptoms  jwculiar 
to  lesion  of  this  nerve. 

Here,  too,  as  afTter  fracture  of  the  altas  and  axis,  are  found  cusoa  id 
which  the  jwitients  present  only  flymptoms  of  pandysis  for  a  longer  or 
shorter  time,  and  then  die  suddenly  of  asphyxia  in  eonso(|uence  of  some 
accidental  or  intentional  movement  of  the  head,  wliioh  j)n>bably  causes 
compression  of  tlie  phrenic  nerves  by  displacement  of  the  fragments. 

The  pandysia  in  fractures  of  Uie  portion  of  this  region  bolow  the 
fourth  cervical  vertebra  shows  many  variations.  Fnmi  the  relationa 
of  this  part  to  the  brachial  plexus  it  might  be  expected  that  ])araly*ti« 
of  the  upper  limbs  would  be  a  constant  sj'mptom,  excluding  those  <^*e* 
in  which  there  is  no  displacement,  but  (rurltV  tabK»s  show  this  pjiraU 
ysis  to  have  been  present  in  less  than  one-fourtli  of  the  cases,  that  in 
the  majority  mmplctc  pandysis  of  the  lower  iHirtion  of  the  bo*ly 
extended  upwanl  at  first  only  to  the  mitldle  of  tne  breast,  the  seoouu 
rib,  rarely  to  the  neck,  clavicle*  or  shoulders,  and  sometimes  not  even 
to  the  umbilicus,  although  it  often  advanced  to  a  higher  twint  later  in 
the  progress  of  the  c^ise.  Paralytic  symptoms  a|»pi*are*l  in  the  arms, 
as  a  rule,  either  later  on  the  day  uf  the  accident  or  on  the  following 
day.  The  pandysis  may  be  complete  in  one  arm  and  partial  or  absent 
in  the  other  ;  it  may  be  complete  of  motion  antl  incomplete  of  s('u$tt- 
tion,  or  the  reverse ;  it  may  be  Hmit^nl  to  the  arm  or  to  the  fi>reann  ; 
or  the  injury  to  the  nerves  may  be  evidenced  by  abnormal  scns:itiona, 
flueh  as  numbness  or  prickling  in  the  limb.  I'njbably  incompleteness 
of|>aralywis  is  due  in  nio-»t  cases  to  the  conservation  of  some  of  thn 
nerve  fibres,  although  the  medullary  |)osition  of  the  cord  is  eomplctelv 
destroyed  by  crushing.  ny|>enesthesia  afttcting  tlje  whole  or  part 
of  the  limb  is  occasionally  observed,  and  is  sometimes  asACM^iat^^  with 
»barp,  laueinuling,  continuous  or  intermittent  |miu,  which  may  Ite 
siMutuneous;  or  may  l>e  excited  or  increaseil  by  tjie  felighteut  UnwU  of 
tile    flurfaee.      Tonic    or    clonic    8pasms  are    seen  somewhat    mora 


FRACTVnSS  OF  TTTE  VERTETin.r., 


140 


frrfUKntlv  than  Iiypcnesthcsia,  sometimes  limited  to  the  arms  alonp, 
BLiroHimc!!  involving  other  mn.scleB  also. 

An  im|M^rtnnt  c(in»;e*juence  of  the  paralysis   is   the  change  in  the 
•'  rv  art  due  t<»  the  withtlniwal  rd'  the  aid  of  the  accessory  mna- 
«  11  tlie  phrenic  nerve  is  uninjiiretl.     Asa  consei|uence  of  the 

pttralvM*  of  the  intercostal  and  nbJoniinal  muscles,  int^piration  is 
effV*cir<!  hv  the  diaphragm  alone,  and  expiration  by  the  weight  of  the 
plKkiminal  walls  an<l  viscera  which  sbik  back  to  the  positions  from 
•h  thpy  have  l>ccn  diiiplace<l  by  the  contniclion  of  the  diaphragm. 
the  expiration  is  thus  purely  p:iKMive  tlie  patient  cannot  sneeze  or 
•trongly.  and  a>j  he  ii*  tlms  prevented  from  clearing  liis  hings 
mtiriis^  which  cc»IIect8  in  them  it  gives  rise  to  plentiful  moi^t 
lAloL  If  the  phr«»nic  nerve  shares  in  the  injury  the  diaphragm  acts 
slowly,  |>erhaps  not  oftener  than  tAviec  or  thrice  in  the  minute, 
[ilie  bfteathing  is  noisy  or  sighing,  and  tlie  shoulders  nuiy  Ik?  slightly 
ftt  each  inspiration.  Stimctinio*  a  change  in  the  |)osition 
»  or  dimini.-<heB  the  difliculty  by  modifying  the  pressure  upon 
Ithcf  cord.  A  noticeable  slowing  of  the  pulse  accompanies  this  defeo- 
tiw  respiration. 

The  local  symptoms  are  usually  few  and  obscure,  often  nothing 
aoc«  than  the  jjain  that  is  felt  at  the  seat  of  fracture  and  is  increased 
ty  pwaourc  or  nxition.  Sometimes  there  are  jwsitive  objective  signs: 
■n  aboormal  prttjtM^tion  or  dcpre:^i<tn  of  one  or  more  sjiinous  pro- 
I,  an  irregularity  on  the  posterior  wall  of  the  pharynx  pnxluced 
by  the  di^placetl  boily  of  a  vertebra,  latenil  displacement  of  one  or 
inouss  prooesscfi,  irregularity  in  the  line  of  the  transverse  pro- 
td  possibly  crcpitiis  or  abnormal  mobility. 
prMition  and  nobility  of  the  \\i^i\  varj*  greatly  in  diflferent 
In  some  enset^  tt*ry  show  nothing  abnorinal,  in  others  the  head 
cbh  Ik*  move*!  fnn^-ly  to  either  nide,  I»ut  not  fonvard  or  backward,  and 
ia  ochcrn  it  i^  held  firmly  fixed  in  some  one  position  and  any  attempt 
Lto  ehnoge  that  |)OHition  causes  pain.  This  rigidity  is  due  not  to  change 
pelalions    of  -the    nrticular    surfaces,   but    to    the    involuntary 

_^ lii'  fonlraclion  of  the  muscles  which  is  nature's  method  of  pre- 

TMlttng  tlic  iniliction  of  pain  by  movement  of  the  jmrts. 

It  in  to  \>e  iKirne  in  mind  that,  ns  .stnteil  al)ove,  this  is  the  region  in 
which  traumatic  hienmtomyelia  almost  exclusively  occurs,  and  ihat 
mmination  of  the  sensibility  to  heat,  mid,  and  jmin  should  be  matle 
wlieDerer,  in  connection  with  more  or  less  motor  j)aralysifi,  there  is 
pcrservaitioo  of  th»'  tnuch-peuse. 

It  »  apparent  that  the  <liagnosis  of  fracture  of  this  region  may  be 
rh  or  im|»(iShible.     The  most  that  c;iu  be  done  in  many  casea  ik  to 
iiM  approximately  the   seat  of  the  injury.     Thus,  |uiralysis  or 
of  irritation   in   the  arms,  even   if  they  first  appear  after 
'"  .ilea  lesion  alK»ve  the  s<H>>nd  dorsal  vertebra,  although 
Lfe  iiid   cas<*s  this  symptom   has  cxisttxl  when   the  injury 

ifB^  I    I    '     -{tirK*,  and   was  tlu-n  ilue  probably  ti>  an  assix-latcil 

brai:  :.    .r  I  i  ;r;4<'  collfctiou  of  bl(MMl  wiibiu  tlie  spinal  wiiuil.      H 

It  l««nil  and  functional  nigns  nrv.  absent  th<*  diiignosis  \»^  uf  course, 
iaipOflubl**,  and  the  real   mitiin*  of  the  injury   may  bo  entirely  over- 


^^ia  ochcri> 
^Btoehnogi 


loc^kdl  until  the  progress  of  Um?  inHainmation  or  a  chance  displace- 
ment of  tlio  fmginente  brings  it  to  light. 

The  prognosis  is  extremely  unfavorable.  Gurlt's  tables  contain  06 
fatal  ra?*es»  an*!  ouly  H  which  ended  in  rtHK>very,  and  in  one  i)f  iht^fie 
the  syni{»t<>fns  rcapiHsiretl  at\er  a  fall  and  the  {mtient  <\\vi\  in  rt»n!>«- 
fjuen<'e.  In  onf-t!»ird  of  the  cases  death  to<»k  phiee  wiiliiu  the  lirs^t 
four  day?:;  in  20  betwwn  the  fifth  and  twelfth;  in  11  Ixilwt'en  the 
thirteenth  and  thirty-sixth  ;  and  in  one  case  the  |)atient  snrvivi»d  five 
mouths.  I  have  known  two  oases  in  which  life  was  prolonpnl  more 
rimn  a  ye^ir,  without  change  in  the  |)aralyrtifl.  In  htemutomyelia  the 
prognosis  is  much  more  favorable. 


Fractures  of  the  Lower  Ten  Dorsal  and  First  Two  Lumbar  Vertebra. 

This  r^ion  includeH  another  |)oint  at  which  fracture.^  arc  verv 
common,  the  lower  dorsal  and  the  fin-t  lumbar  vertebne.  It^  [H^icion 
below  tl»e  origin  of  the  bnuliial  plexus  pi-events  the  involvement  of 
the  arni!^  in  the  paralysis  except  in  rare  oases  where  this  unusual  exten- 
sion is  due  ap(K»n*ntly  to  the  spread  of  inflainmatitry  sofu-ning  of  the 
cord  or  to  the  pressuiv  of  extmvasated  blood.  Pandysis  of  the  lower 
limbs,  the  bladder,  and  rectum,  which  is  one  of  the  common  n^ult^f^  of 
fracture  in  this  divisi«>n  as  well  as  in  the  higher  ones,  may  l>e  entirely 
absent  at  the  Ijeginniu;;,  es|>eiially  afker  fraeiun*  iif  the  second  himlMir 
vertebrji,  or,  more  fre«|uenlly,  may  Iw  incomplete,  the  molur  |windvsi* 
being,  as  a  rule,  more  mnrked  than  the  paralysis  of  sen^tion.  flie 
latter  may  extend  as  high  as  the  lower  part  of  the  breast,  or  may  rftip 
at  the  groin,  and  sometimes  even  does  not  reach  alM»ve  the  lower  part 
of  the  thigh.  A  common  result  of  the  pnralysis  is  the  imnu^liate 
ret<niti(ni  of  urine  and  feres,  f«>llow<Ml,  ns  iM'fore  nii-ntioneii,  bv  inron- 
tinenee  and  by  alloiliue  deooru(M»sitiou  of  the  uriue  and  cystitis.  This 
incontineuct'  |>ersists  nntil  desuh  takes  placi*  or  )mpri»venient  l>egins. 
The  disturliauce  in  the  function  of  the  bowrU  aide<l  by  the  rtaoeidity 
of  the  abdnndnal  muscles  produces  tvmpanites,  which  makes  its 
apjM'aninre  usually  within  a  day  or  two  and  may  Im»  sufliriuntly  marked 
to  interfere  with  respinition  by  cmw4ling  the  diaphragm  iipwanl  and 
opiHminv;  its  (^)ulnwt.ion.  In  otlirr  **ftses,  even  of  appait»ntly  severe 
injury  to  the  Uxly  of  a  vertebra,  there  may  l>e  an  enrirt*  absence  of 
pamlytie  symptoms  and  even  of  tl»ost*  of  meningeal  irritation. 

The  diagno8iR  is  aidtnl  by  objective  .symptoms,  winch  lire  more 
marketl  and  ilistinctive  than  tlios<'  foimd  after  fnictures  of  the  npficr 
p<»rtion  of  the  column,  l>ecause  as  the  fracture  in  the  grejit  majority  of 
the  cases  involves  the  Ixxly  of  the  vertebra,  and  is  i-oiriminnted  or 
acc<^tm|tani<il  by  displacement,  there  is  nsunlly  a  reeogiiizid>lL*  deformity 
(Minsisting  in  an  angular  cluing**  in  the  huig  axi.s  of  the  spine,  with 
pn.ycction  of  the  spinous  prctcess  of  the  brt»ken  vertebra  or  of  tJie  one 
imme<]iately  above  it.  This  change  in  the  positiou  of  the  t^pinous 
prtKress  is  s<»metimcs  so  marke*!  that  the  linger  can  be  pressed  deeply 
in  Iw-tween  it  and  the  next  lower  <ine. 

The  fiossibility  of  tniumatic  btL*nmt<miyelia  in  the  lower  part  of  this 
region  luutit  not  be  overlooked. 
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T\xt*  iiro^o(4ii»,  M  regards  both  life  and  recovery  oi*  function,  is  moro 
£ivunble  thiui  tiller  fracture  at  a  higher  p<.>iiit. 

Fractures  of  th«  Lover  Three  Lumbar  Vertebrs. 

Fmclunrs  of  this  |xirtion  (»r  the  Kpitio  n|t|K'iir  in  hv  i'xnriliiijjly 
ran*,'  'V\\v  nhst'iKV  4ii'  luinilytif  symptoms  iiiid  mit^iiiwiliU'  disphife- 
tn«*nt  nniiM  riiakc*  thi*  flia^no^is  during  lifr  pntrliiriilly  imposbiltlf. 

,\."*  this  (Hirtit)it  i»f  thf  spiiml  ttanal  (HJiitjiin^  only  iK-rve  trunk*,  which 
an-  Wlter  nttHJ  hy  thtrir  lextureand  conipamtive  indc|x*ndeiice  of  each 
orhiT  TO  risif^t  or  t-si'niM-  diiniiiyrinjj  prt'ssmv  hy  (iisplacfil  fni^niontsi  tJmn 
die  -ptnal  mrd  JtM-lf  is,  par.il\'sis  nmy  be  absent  even  when  the  dis- 
■nient  ii*  marked  ;  in  mhuc  wiK-h  it  hnp  been  eomplete,  both  of 
ion  and  M'nsation,  over  tlie  limb.-*  and  nb<l<»n)('n.  The  patient  may, 
however,  Ix?  unable  to  walk  in  eonjieciucnce  of  the  hxss  of  support  c»eca- 
fdoneil  by  the  fnietnre,  or  lie  may  walk  rmly  feebly  and  in  a  Ix-nt  pos- 
ture. But  if  uni(»n  takes  place,  even  if  the  deformity  iKTsisl.*;,  he  nuiy 
Kv  a»  wtnui^  and  e:ip:d>lo  a.'^  Iti'fore.  lu  t^hort,  the  pnrgnosisis  favor- 
dblc  MA  rc^anis  both  life  and  function. 


Course  and  TerminationB. 

ponrsie  and  terniinati4>us  of  fracture  of  the  spine,  with  tlieir 
many  variations  as  rcjrarrls  hoih  the  life  and  princi|»al  fuiu'tions  <»f 
the  pAtienl.  have  \m^'X\  indicat^^il  in  llio  j>rc<*e<nnc  s^rtion  ;  we  \\\\\v. 
o*iwr  to  ninsidcr  the  changen  etfecte^l  in  the  broken  U»ne  by  the  prtKM-ss 
of  repair,  and  to  descrilic  swnie  of  the  ]ater  8vniptoiLi.s  with  more 
dNml. 

R<?-[«ir  takes  place*  by  a  callus  which  nmy   remain  Hbn>u8,  but  is 
llv  lx>nv  ami  possesses  ample  ^oli<lity  notwithstanding  the  c«»n)- 


|irriii^trnccof  disphurtnent.    In  im<'tun*s  that  have  Imm-u  hndt^d  for 
a  IntiK  time  is  found  tlie  sime  ub.^orptitm  of  projwtintr  angles  antl  Mir- 


which  ha.s  \wv\\  noticed  in  eonnt^>ction  with  other  fnicturesi,  and 
tfats  abK>rption  is  e^ipeciully  marked  in  the  IxkHcs  of  the  vertebra!. 
If  «rveral  adjoining  vertcbne  are  broken  at  the  same  time  tl»e  inlcr- 
verirbnil  disks  dis:ip{H'nr  in  jmrt  by  al)sorption,  and  the  remaining 
.1  '  »  fNirtial  or  complete  ossiHcation,  uniting  structurallv 
r,  antl  thus  foruiing  a  more  or  les-s  extensive,  rigid, 
Inmiv  ma.**.  The  Irngth  of  time  rcfpiired  for  eon:H>lidation  ap|>cars  to 
be  ifniii^T  than  for  that  of  other  H|»ongv  bones. 

A  n«ml>cr  of  iniiitances  of  complete  pseudarthrohis  have  been  re- 

'wmlrj  and  their  origin  tlilTcrently  iutiTpn'ted.    (irirlt  collc<rted  21  such 

:   1  «if  thf  mlontoid   pnx^ss,  I   of    the  spin<»us   ppxrasc:*  of  the 

and   lumUir  vertcbne,  an<l  of   the  Kicrum,  3  of  the 

rci  --<'s  of  himbar  vertcbne,  11    of  tl»e  arches  of   lumbar 

vrrtcbnr,  ami  2  of  tlie  sitle  of  the  upper  false  vertebra  of  the  i«MTum. 

M«rJKrI  n)iuidere4l   tlie  11   wises  involving  the  arches  of  lumluir  ver- 

J^  If  il»r  •p«-*'l«ifti«  i»f  *iitit»"*"t  iiiiiiiilt*'*!  fntrtitrt'nf  till*  tirrlt  of  tht^MT  h(inc«.  which  hnvr 

ill  iiiii»etimA,  Hud  ill  old  Indiun  ftntvi**,  »n<  arri'|i|r<| 
i>'<r  «in)tlar  fnirtun-^  tin*  rmt  ninrr  eumnioii  ttuiu  Iimn 
ii'ii  Mill  :(ir  T  i\M\  ini(>  fioC  be  pri-sent,  without  UiMpbuvoHiril,  in  Monir  of 
kUr*)  «ir«iii«  of  ihix  rvKiuii. 
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tebne  as  Instances  of  arrest  of  tlevclopracnt,  comparing  tbem  with  tin* 
vertebrn?  of  ^(mio  reptiles,  which  oonsint  normally  of  a  sfpanit<?  bodv 
and  arch,  ami  in  which  many  of  the  prorossen  aiKo  n-main  nnuniteJ. 
Otto  opp<>flO(l  this  view,  Iwrauw  the  position  of  the  falno  joint  does  not 
correspond  to  that  of  the  line  hetween  the  (liaphysis  and  epiphysis,  and 
NVyman,'  who  rcport^Ml  eleven  achlitional  cases  and  did  not  know  of 
these  earlier  ones,  held  the  same  opinion  for  the  suime  reimon.  Gurlt 
accepte*!  Meckers  opinion  concerning  the  arches  of  the  lumbar  vert^ 
hnc,  and  claims  that  it  Is  prohably  true  also  of  the  other  case?;.  HU 
reas<ins  are  that  there  is  no  tniee  of  injury  to  other  parts,  and  that  it 
is  known  that  fracture  limited  to  a  vertebral  arch,  a  spinous,  or  a  inirif*- 
verse  process  is  exceedinjily  rare ;  that  most  of  the  I'astvs  relate  to  the 
h>west  lumbar  vertehne,  fractures  of  which,  of  any  kind,  are  rare,  and 
in  the  wise  of  the  lifth  unknown  ;  and  that  the  identity  of  the  {>asition 
of  the  joint  in  all  eorrespontlinitr  eases,  antl  its  jicrfeet  structure,  |Miint 
strongly  to  an  arrest  of  <levelopnient.  and  are  inaimpntible  with  a  frac- 
ture by  external  violence.  Shepherd*  reports  another  of  the  fifth 
lumbar  vertebra  fttund  in  the  dissecting-room. 

Suppuration  at  the  Ht»at  of  tracture,  which  is  very  rare  in  other  bones, 
seems  to  l)e  more  common  after  simple  fracture  of  the  spine,  and  is 
attributed  by  Gurlt  to  the  greater  complexity  of  the  anatomical  condi- 
tions and  to  the  loss  perfet-t  immobility  maintained  durin^^  the  pro^freas 
of  the  case.  His  statistics  ccuitain  eijcht  cases  in  which,  excluding 
instances  of  suppurative  meningitis,  more  or  less  pus  was  found  after 
death  at  the  seat  of  fracture. 

As  to  the  recovery  of  the  cord  after  injur}',  with  restoration  of  funo- 
tion,  nothing  definite  is  known  beyond  the  fact  that  a  number  of  uutop 
sics  made  at  various  ptTiods  after  injury  have  shown  the  c<»rtl  more  or 
less  completely  divided,  or  rtnluced  to  pnlp  at  the  comprcsse*!  J>art,  or 
replaced  by  fibrous  tissue.  There  is  nothing  to  pmve  that  a  ilii^inte- 
grated  portion  can  be  restored,  or  that  divided  conls  can  be  reunited, 
and  it  is  not  easy  to  see  how  |)roof  of  such  a  fact  could  he  fumis-hed 
except  by  ex|>eriment.  In  those  cases  in  which  paralysis  has  dissip- 
peare<l  after  a  time,  it  is  im|H>ssil>le  to  know  exnctly  what  was  the 
nature  of  the  lesion  of  the  cord  that  caustHl  it,  but  prolwibly  most  of 
them  are  cases  of  motleiate  luemutomyelia. 

The  tn.>uble8  create<l  by  paralysis  of  the  bladder  are  very  serious, 
and  often  hasten  a  fatal  termination.  'J'hcy  !"*gin,  usually  promptly, 
with  ii'lenlion,  which  if  not  I(K>ked  for  by  tlie  surgeon  may  |mu*s  unno- 
ticed, since  it  gives  the  patient  no  jKiin,  until  the  iliMentnm  of  the 
bladder  has  become  s**  great  that  the  urine  begins  to  dribble  away 
through  the  urethra.  Trie  symptoms  and  usual  consequences  of  the 
consctpicnt  cystitis  are  hucIi  jus  arc  commonly  obsenwl  when  the  same 
aflVrtion  is  exciteil  by  other  causes,  and  do  not  requin*  a  detailed  de- 
scription here;  but  in  addition  to  thes4»  common  ftnes  there  an'  o('t«- 
sionally  obfi*'rve<l  others  of  groat  gravity,  surh  as  sloughing  nf  thr  wall 
of  the  bladtltT,  and  |K-ricyslitis  with  formation  of  aliscesses. 

Kvery  etlbrl  .shoidd  \\q  made  to  di'lay  tlir  np|H>anuiee  of  this  eontpli- 

I  Wyniftn:  Bintun  Mv4]tcal  iinil  Surpical  JoarniU.  August  14,  ISt^, 
'Hbcphead:  MontroiU  McdicAl  Jnurnal.  Juuo,  INKi. 
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mtioa  and  to  diminirifa  ite  severity,  and  witli  this  oliject  X\\q  water  mnst 
lie  rrn^larly  dnwn  as  fioon  iiA  tlie  first  ^^i^ru-'^  <'r  reti'iition  itp|K*nr.  It 
w  tksimUj  sufficient  to  use  the  cathotor  twioo  a  day  ;  it  niU8t  In*  i^tcril- 
iaoil«ml  paaaed  with  even  more  than  the  innal  ]>r<:'caiitiong  and  gentle- 
ncM  hectum  the  potient*M  infonsitivene:^s  croates  an  additional  risk  of 
doiii);  damagv  nnwittin^ly  to  the  urethral  >vnll.  After  cystitis  haH 
nppcarvd  and  the  urine  has  beiHime  turbid,  the  bladder  should  be 
Ha*»lir<!  ancc  or  twice  a  day.  Pcnnaiient  drainage  of  tlie  bladder 
thnxiffh  A  perineal  or  snprupubio  incision  has  been  employed  with 
nd\*untikp*. 

lii-^i-juirciH  ap[»ear  pmmptly  after  any  fraeture  that  ha^  caused  pnra- 
plr^ta  by  n  eumplcte  tnmsverse  lesion  of  the  cord,  but  are  al).H<'nt  in 
kirnulomyelta.  The  skin  at  first  becomes  white,  then  mottlcil,  and 
llwii  «h>ii^hs,  and  th<*  slough  spr<»ad8  j>eriphera!ly  and  in  <lq>th.  The 
Cft>mn»tin*:*Mt  s*iit  i?  the  skin  eoveriiij;  the  eouvt-xity  of  the  saerum,  tlirn 
iitbr*r  proruinrut  |H)inls  u|>on  the  buek  and  lejrs.  The  cause  of  this 
early  hhiu^^hin^  lias  t»eeu  tlmught  t*i  lie  in  injury  to  nerves  or  nerve 
ci?atref«  pn^siding  over  the  nutrition  of  the  jwrts ;  but  Mr.  8haw ' 
^«xplains  it  by  the  pressure  which  \^  ooiitinuod  for  a  length  of  time 
snd  with  an  al>flence  of  interruption  unknown  except  in  c<uuiec- 
tkm  with  pandvsiA,  Not  only  is  the  patient  unable  tn  move,  hut  he  is 
insraMtive  to  tlie  prolongetl  pres«ure,  and  dws  n<it  seek  to  change  liis 
lili-iu  or  to  have  it  change'*!.  He  lies  absolutely  motionless  in  one 
Icii  position ;  the  |»ressure  interrupts  the  circulation  at  certain 
it»,  and,  if  tJiis  interruption  continues  imrelieved,  the  part  dies. 
K  -  ^  •*  of  urine  or  liquid  feces  may  ]»rove  an  additional  source 
}{  .  .  3LS  may  also  ervasej*  or  irreguluriiies  in  the  bed-clothing, 

Uik  uf  allrntinn  and  scrupulous  cleanliness.     The  rapid  Improve- 
which   sometime*  tijkes  jdace  in   these   sloughs,  even   when  the 
Ijata  remains  complete,  as  soon  as  the  consolidation  of  the  fnieture 
tuflldVntly  mlvancfxl  to  allow  the  patient  to  Im*  rc3i4iiiy  moveti,  is 
CtaCTuboraliim  i»f  thi*  opinion.     Some  crises  which  have  rtHMVeretl  with 
menl  p         '     "  •   have  shown,  on  the  other  hand,  a  very  niurkeil 
■iH-y  l«»  ;  ition  of  sloughs  on  slight  prov(»catit,in,  and  in  one 

I*  i\\»*  tarsal  tMJMi's  of  lx>lh  fotyX  Wcame  necrotic. 
thoj«e  v^ses  in  which  the  |>nticnts  survive  the  injury  and  its  more 
imriliatc  cont(cr{nenecf!,  it  xa  somctimt^  fotiml  that  the  jKindysis  grad- 
'      '  lishcft  and  may  even  disapiMjar  entirely.     The  beginning  cif 
inctit   i«  *>metimes   marked    by   the  appeanmce  of  slmrp 
tag  |iain«  in  tlu-  lim(>s  and  of  mus«Milar  twltehing-ii'Xfited  by  slight 
fiiirh  a*  pinching  or  tt»uching  the  skin  ;  then  tlic  power  of  vol- 
lotarr  moiiim  retums,  first  in  one  musele,  then  in  imother.     Sensation 
i«  usually  lM*fi>rL*  motion  ;  the  blailder  is  found  to  Ite  agiiiu  able  to 
a  ctTtiiin  quantity  of  urine  and  to  ex|)el  it  with  si>me  force  ;  and 
'•mrtit  is  pri'sentc*!  by  the  rectum,  although,  as  a  rule, 
■  •:t**s,  lhi«  funriionsof  the  n*«'tum  and  bladder  n^rnain 
liviind  |M'rrnanrntIy  disjiblnl.      Tlie  impmvomrnt  in  the  pandv^is 
Xm  Very  slight, or  it  may  goon  to  cromplete  n>storation  of  tuuctioii. 


'  Ahaw  :  Ht»lni*3>*i  Hvntein  of  t^urxny^  Am.  cd.,  vol. 
•Coorirx  MMlml,  I>^ovnnticr  11.  ISHU 
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or  it  may  Ite  arrested  at  any  inUTrntMliate  stapp.  Casrs  liav**  he<*r\ 
referred  to  in  which  a  permanent  iU'fi>rniity  existtnl,  hut  the  functions 
of  the  body  and  limi»s  were  in  no  manner  distuHxHi  hy  it.  Kinally, 
after  a  short  iKrriml  <»f  appiirent  recovery,  sympt<Mns  of  prt>greseive 
tlegenenition  of  the  oord  or  of  {lacIiyiueningitiH  may  appear. 


Treatment. 

The  indications,  as  in  other  frneliires,  are  to  rwluce  displacement 
and  to  imm(»hiliz«^  until  repair  shall  have  taken  plaice,  hut  the  limita- 
tions which  exist  in  so  many  otlier  fractures  exi.st  here  to  an  even 
greater  extent  because  of  the  uncertainty  as  to  the  cliaracter  of  the 
displacement,  the  diiliiMilly  in  mmiifyin}^  it  as  desire<),  and  tiie  frc^ 
quent  assiH-iatifiu  of  dominant  lesi(»ns  fd' the  cord  which  csinnot  (loahibly 
be  remnlit?*!.  The  (Minditi<»n  of  tlie  eord,  jls  indicated  l»y  the  symp- 
toms, should  usually  det*'rniine  tlie  nu»asure  of  benefit  to  be  cxpecte*! 
from  treatment,  but  unfortunately  we  (unnot  (iistin';ui>h  with  eertaintv 
between  a  c<uuplete  divi.Nion  or  crnsii  of  the  curd  whii-h  <^innot  l»e 
repaire<l  and  cumpressitui  hy  \iOUc  or  cxlravusatcd  blutKl  which  will  be 
recovered  from  if  the  pressure  U  rt»Iieved.  We  know  that  in  the  pvt^H 
majority  oi'  ciises,  a  majority  which  is  jrreater  the  higher  the  injurv  u 
situated  in  the  v<'rtebral  ('ohnini,  llu*  condition  of  the  cord  m  lio{tcleMi 
or  at  the  most  ciui  only  be  miii^ited. 

In  the  tii-st  care  of  the  |mtient — Iransjwrt,  nndree^-ing,  examinntioo 
— he  must  be  handled  witli  constant  watclifulness  to  avoid  pr^Hhicut^ 
or  increasing  displacement.  Then,  if  the  fracture  is  of  a  spinous  pri>- 
oess  alone  or  of  the  column  without  recognizable  di^plac^jnenl  mid 
without  symptoms  of  injury  of  the  coi-d,  continement  to  the  bed,  pref- 
erably ni<l\"<l  by  a  plastcr-of-IVris  cxjrsi't,  is  all  that  is  required. 

If  there  is  nH*og;uizid>le  displacement — ^g-iblxisity  of  the  ispiuc — witli- 
out  cord  symptoms  inunobili/atitui  in  the  plaster  corset  is  indicated, 
with  or  without  an  attempt  to  correct  the  displacement. 

If  8ympt*»ms  of  pressure  on  or  injury  of  the  cord  coexist  an  attempt 
sliould  bi'  made  to  relieve  the  condition  by  correctinp  the  di^placi-mcnt. 

The  means  <tf  actvmplishing  this  are  traction  u|xtn  the  trunk  lo 
straighten  it  by  eh»ng:ilion,  dirc<'t  pre^wnre  forward  upm  llie  pnycct- 
in(j  angle,  and  o^wn  operation. 

When  the  injurv  is  in  the  et^rviesd  or  up|M;r  iloi>aI  region  Inicliitti 
can  be  miide  by  turning  the  patient  upon  his  side  an<]  pulling  by  tlie 
chin  and  occiput;  and  by  gnuUially  changing  the  direction  of  the 
traction  l>v  moving  the  head  hackward  whih*  pressure  is  miide  iigaiiist 
the  spine  below  tlie  fracture  the  angular  displacement  can  stiaiciimcs 
l)e  completely  correctcil.  IJut  when  the  injury  is  at  a  h»wer  point,  axid 
e«|)ecially  if  the  (Kitient  is  hrge  and  heavy,  traction  thus  made  10  nol 
Hufficient  even  with  the  aid  of  ansesthesia ;  and  even  pressure  witb  the 
knee  or  hand  against  the  angle  uhe  jmticnt  being  on  his  side)  while 
the  hips  and  shoulders  arc  pressed  backward  may  fail  to  make  any 
change  in  the  condition. 

Sus|»ension  by  the  apparatus  nsc^l  in  disease  of  the  spine  has  been 
employetl  by  some  witn  advantage,  btit  I  have  not  venlua**!  to  try  it 


rRACTVRBS  OF  THE   VERTEBR.K 


155 


!n.M4'iMl,  I  have  usihI  a  long  plank,  placing  the  patient  upon  it,  seeur- 
jlng-  hU  HluiiiMrrs  to  one  eml.  and  tlien  pmdnally  raiding  tliat  end  so 
|tli:it  tlir  liiwrr  linihs  would  make  the  dosire*!  tnietion  hy  their  weipht, 
AVhile  the  iwitieiit  i*  iiui>  KUp(>orte<l  [»ressnre  iurwiinl  upon  tlie  lui^le 
in  br  ni:idf  [»y  ji  haiida*^e  or  stick  jiusscmI  Iwtween  it  :ii»d  the  plank. 
If  iht*  niatrrinls  for  a  piaster  t*f»rset  have  heen  previously  ]»re|ia]'e<l,  in 
the  form  nf  hnuul  «iri[is  tif  nuislin  or  eanton-tlannel  sonke<l  in  jklnster 
~*neain.  and  ptiutil  at  the  pn>|H'r  miint  ii|H)n  the  plunk  Ix'tore  the 
Ipftt  lia»  Uvn  laid  ti|K)n  it,  the  ureshin^  can  he  easily  and  rapidly 
whih^  the  [»atienC  remains  .suH{>endo(t  hy  bringing  forward 
ends  fif  the  8tri{ft0  around  the  body  on  each  side. 

Fiu.  50. 


fffMtttf*  of  •|*lo«.    OotfrKtktu  of  the  dlfpUccneDt  by  nupeiulon  MtU  pUkler  Ju'ltct 


I)teidrii(^o  rpcomniendri  horizontal  8nK|x'nsioii  nn  a  narrow  strip  of 
it  mnaliny  liki?  a  hammock,  which  Ls  then  incliidcil   in  ihe  planter 
The  method   i»  prais^'d   by  thc»tif  wlm  liavc  cmplnyctl  it  in 
uf  ihi*  ^pine.     Or  |tartiat  !iUH|>enMon  <*au  U*  nimic  by  a 
renting  again»i  the  angle  of  the  giblxisity  (Kig.  />9). 
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In  a  few  cases  an  existing  panplegia  has  imni<xliato1y  <lisap|>«' 
during  suspension,  and  alUiougb  in  others  the  syniptonis  have  Ijccn 
temp«»r{irilv  aggravated  I  think  we  are  justlfieii  in  deeming  the  method 
safe  and  prohably  ctHcient  to  ajrrect  an  anguhir  displacement  due  to 
fracture  or  cruslnng  of  the  bcnly  of  a  vertebra  or  of  the  j»edieh's  or 
articuhtr  processes  and  also,  though  less  certainly,  a  forwanl  displace- 
ment of  one  segment.  It  cannot  correct  the  much  less  common  di*- 
placeiueut  forwanl  into  the  ciuuil  of  the  posterior  portion  of  the  ver- 
tebral arch,  the  spinous  pn)ccsrf  with  one  or  Iwth  lamina*,  or  prolwibly 
a  frjie.ture-disl<M^iion  in  which  one  or  Ixjth  interior  arlictdar  jinK*esHcs 
of  ail  up|>er  vertebra  have  lodged  in  front  of  the  cwrro^pouding  supe- 
rior processes  of  the  next  lower  one. 

in  reduction  by  open  operation  a  longitudinal  incision  is  made  along 
the  median  lino  with  its  <H?ntre  at  the  apex  of  the  angle  of  the  frae- 
ture,  and  the  soft  parts  separat<Hl  on  «ich  side  fn>in  the  spinous  pnKTSs 
an<l  laminic  of  the  vertebni  forming  the  up|>er  part  of  the  angle,  cut- 
ting through  both  laminic,  if  unbroken,  and  removing  them  witli  tlie 
spinous  process.  If  indicated  tiie  opening  in  tlie  spinal  canul  is 
enlarged  upward  or  downward  by  removal  of  the  adjoining  spiniHis 
pn»cess  aud  lamiuEe,  and  the  displacement  of  the  b*xly  of  the  vertelim 
18  corrected  by  manipulation  guided  by  the  eye  and  |>erhaps  aide*]  by 
traction  with  a  blunt  hook  passe<I  into  the  spinal  c;uial.  Hemorrhage 
beneath  tlie  dura  is  relieve<l  by  evacuation  through  an  incision. 

A  large  number  of  cases  have  been  thus  o|>erated  up(tn  during  th« 
last  few  years,  and  apparently  with  marked  tM*nefit  in  itomc,  but  it  is 
still  too  early  to  fornudato  a  rule  of  practice.  It  is  admitted  by  all 
that  the  opt!raliou  can  do  good  in  only  a  small  pro|K>rtion  of  cAfiee, 
and  it  is  probable  even  that  that  projvirtion  is  less  than  is  indic;ite<I  by 
the  statistics  l>e«iuse  it  is  not  clear  that  the  improvement  which  hart 
s<»metin»es  foUowevl  was  the  result  of  tlie  operation;  similar  improve- 
ment has  been  noted  in  a]>]mrently  ideiitiail  cases  not  o|)eratcd  upon, 
Rome  of  them  probably  cjises  of  lia?niatomyelia.  It  must  also  be 
admitted,  I  think,  that  the  openition  is  not  likely  to  do  harm  and  that 
(Micasionally  it  discloses  an  im|>ortant  comlition  which  could  not  other- 
wise be  reeogiiizt'd  and  eorrecteil.  My  own  tnelinntion  is  strongly 
toward  reliance  U|x»n  traction  and  the  plaster  jacket,  systematic  use  of 
which  might  show  a  gain  as  great  as  that  which  BurrelP  found  in  the 
Boston  C^ty  JIf»spital :  33  per  cent,  of  reeoverics  as  against  '22  per 
cent,  under  exi>ect4»nt  treatniont.  I  l>olievc,  for  reawuis  alwve  given, 
that  in  the  common  f(U*in  of  injury  with  angular  displac<*ment — pilv 
U.tsity — re*hiction  cjin  iihnost  always  be  iiccoinplished  as  well  in  this 
way  an  by  openition,  am!  th:it  the  latter  may  find  its  s|)ecial  indica- 
tions in  cases  of  intraspinal  hemorrhage  and  those  nin?  ones  in  which 
the  |>oHterior  ™>rtion  of  the  arch  is  driven  into  the  canal  and  j>resses 
uptm  the  com.  Thorburn,*  afti»r  a  j>ersonal  experience  of  seven  cases 
of  o|H'ration  and  study  of  alxiut  20O  published  cases,  says  he  has 
fiMMHl  no  eU»ar  evidence  of  benefit  from  it.  Nevertheless,  he  th^*ms 
laminectomy  justi(ial»le  *' (1)  in  e<»mponnd  fnu-ture  ;  (2}  in  injuries  of 
the  laminro  and  spinoufl  proocsecfi  with  lesion  of  the  oord  when  the 

'  Bum'll ;  Aanald  uf  ^/atgerj,  Febnuuj,  IS»5.     '  Tliorbum :  TAiicnt,  -ADgnsl  11,  ISM. 
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cni«(h  Ls  |>rol»ably  incomplete;  ^3)  when  the  symptoms  arc  mainly  or 
entirely  <Iue  to  thecal  or  p?ritnecal  hemorrhage;  (4)  in -{iachymenin- 
ttritis  or  peripachymeningitis)  which  may  follow  an  injury  after  a  veiy 
long  penod;  and  (5)  in  cases  of  compression  of  the  cauda  equina." 

Of  the  great  value  of  the  plaster  jacket^  applied  during  suspension, 
in  aiding  consolidation  of  the  fracture  in  cases  in  which  the  disability 
is  due  to  the  fracture  rather  than  to  injury  of  the  cord,  there  can  be  no 
question.' 

The  gt»neral  treatment,  when  paraplegia  is  present,  is  to  place  the 
patient  ujKin  a  water-bed,  carefully  prevent  irritation  of  the  skin  by 
moisture  or  creases  in  the  sheets,  and  regularly  empty  the  bladder  an(i 
boweltf.     Later  in  the  case  electricity  may  render  some  service. 

■  iSee  PftpftU,  De  I'emloi  da  oonet  pl&tr6  dAos  los  l£aions  de  la  colonne  vorUbnle, 
Fkri%U»7. 


CHAPTER  XII. 


FRACTURES  OF  THE  BONES  OF  THE  FACR 
1.  Fractures  of  the  Noae. 

Under  thiH  term  we  inclutJe  not  onlv  the  two  no^nl  hones,  but 
ihase  upon  which  tl»ev  rest,  tlie  septum,  the  nasiil  prooeKH  of  ilie  fiupe- 
ri(>r  maxillary,  an<i  tlie  nasal  :*j)ine  of  the  frontal.  The  fracture  raav 
inv'Mlve  one  or  l>otii  nasal  ho?ies  or  adjoining  processes  ;  it  may  l>e  simple 
or  iNimpound,  ninltiple  or  comminute*]  ;  and  it  may  be  associated  with 
other  fractures  of  neij^hborin^  bones,  the  most  important  of  which  is 
fracture  of  the  cribriform  plate  of  the  ethmoid.  In  the  great  majority 
of  eas<\s  the  fracture  is  a  more  or  lei's  conmiiuutf^l  one,  occupying  the 
lower  half  of  the  nas;d  bones,  the  umin  line  of  fracture  runniuj:  tran*- 
vers<jly  or  obliipiely,  and  the  fraf^rncuts  are  displaced  backwani  or  l>ack- 
ward  and  to  one  aide,  according  t()  the  direction  of  the  force  that  has 
produced  the  injury.  In  rare  eases  the  fracture  involves  only  one 
nasal  bone,  or  there  may  bo  dislocation  of  one  or  both  Iwnes.  The 
cartilages  which  form  the  ahe  may  Ih^  broken  or  torn  fn^iti  their  attucli- 
ments  tj»  the  bone,  an<l  that  which  forms  the  septtiiu  is  fre<|Uently 
broken  in  connection  with  fractures  of  the  bimes  tnemselveB,  or  scps- 
nited   from  the  vomer. 

The  sympt«>ms  by  which  fnicture  may  l>c  re<Mignize<I  are  deformity, 
mobility,  and  crepitus.  If  the  nose  is  gnis|>ed  by  the  thumb  and  finpcr 
lateral  mobility  with  crepitus  can  usually  be  recognizcil,  and  (h-iplae«- 
meuts  may  at  the  same  time  be  appreciated.  The  sefwinition  or  fracture 
of  tin*  Si>ptum  is  r«'<'<)gni/A'd  by  exploration  within  the  nostril^.  The 
swelling  id'  the  ndt  parts,  which  ap|X"jrs  promptly,  will  mii»k  any  but 
an  extreme  displacement. 

Other  symptoms  which  may  be  present,  but  which  are  by  no  means 
pathognomonic,  are  free  bleeding  from  the  nose,  and  occasionally 
eniphysemu  of  the  eyelids  and  face.  Bleeding  is  often  severe  and 
sometimes  recurrent  anil  diflfieult  to  arrest,  but  rarely  en<langers  life. 
Kmphysema  generally  has  its  origin  in  an  et!'ort  of  the  patient  to  blow 
his  nose  ;  the  air  is  forced  into  the  sulKMitanefjus  cellular  tissue  through 
a  n*nt  in  the  mucotis  membrane  ami  spreads  promptly  to  tiie  eyelids 
and  sonu'times  over  the  rest  o£  the  tkee. 

An  occasional  symptom,  when  tlic  fracture  has  extendrd  into  the 
ailjoining  jK)rtion  of  the  su]KTior  maxillary  bime,  is  obslniction  to  the 
fliiw  through  the  larhrymal  duct  in  i-onstMiuence  of  its  inclusion  in  the 
line  *}(  fracture.  Another  ui»d  nion-  e«»mmon  ime  is  the  ditliculty  or 
imfxwsibility  of  breathing  thntugh  the  nose,  the  result  of  inflammatory 
Bwelling  of  the  inn(M>us  membrane;  and,  finally,  in  the  comminuted 
fractures   that  are  tir    have  become  comjMJUud^  supjjurution   may   be 
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iDointained  for  weekii  or  months  until  all  the  nocroMod  fra^mcnti^  Imve 
rorked  their  way  out  or  have  \>e^u  removetl.     It  txrivtiuiially  happonH, 
i»,  thmt  a  tendency  is  nianitostoil  towanl   inflanimutory  complications 
the  neighi>«)rh(.MHi,  ubcitvsries  ionii  in  and  alxmt  t\w  nose,  portions  of 
ir  or  cartilagv  Ix^nmie  necroEiC'il  and   are  ex  foliated,  and  a  constant 
lifOt  (li«char;ge  from  the  nustriln  is  maintained. 

fto  important  that  displacement  should   be  corrected  that  an 

letic  should   he  used  if  a  thomngh  explomtion  fuinnot  be  nuide 

its  aid,  and  the  surgeon  should   F{>are  no  pains  to  satisfy  liiiii- 

o  the  citntlition  and  {Mieition  of  the  Imjucs.     The  ex;unination 

pn^Iently  be  long  |>odtponed,  for  tlie  lH»nes  of  tlie  face  unite 

ipllv,  and  more  tlian  onc^e  it  has  l>een  found  iaij>08.sible  to  correct 

L^plan^nitMit  at>er  eight  or  ten  days  had  eltipsed  ;  firm  union  may  be 

;prctcd  ^vithin  a  fortnight  or  three  weokn. 

The  pnpgno>i.s  as  reganis  life  is  favorable,  except  in  those  cases  in 
rhi*^!  the  skull  is  at  the  san^e  time  broken,  and  in  thow^  few  (tthcrs  in 
rhtch  T*vurrent  hemorriiage^,  of  wiiieh  no  satisfactor}'  explanation  is 
iwn,  liliow  themselves.  But  as  regards  the  avoidance  of  deformity 
lir  outlook  is  not  so  favorable,  l>ecau«e  it  is  not  always  easy  to  recog- 
oin*  or  eorrei^t  a  displacement  through  the  swollen  tissues  and  the 
penRUfteaoe  of  even  a  slight  one  is  likely  to  be  a  n<iti<-eable  blemish. 

Tbe  treatment  eonfiists  mainly  in  the  reduction  of  the  displacement, 
§9t  it  is  seldom  p<»ssible  to  apply  nny  apparatus  or  dressing  that  will 
pfWYOt  a  recurrence  of  the  displacement  if  there  is  any  tendency 
bivard  it.  The  reduction  w  hen  there  i?*  ilepresfsion  is  acotimplished  by 
J  r    made  frt)m  within  the  nostril,  n|»on  the  septum,  if  broken  or 

i,  as  well  :ls  ii|M)n  the  Ihhu-s,  aidrd  by  manipulation  or  nitKlcl- 
iiiur  **i   the  tpogmeuts  on  the  outsitle.    The  interval  Ix'tween  the  septum 
il   the  *ide  »>f  th*-  n^si'  at  llie   jmrt  <»f  the  nostril  eorres|H>nding  to 
ric  nseal  bone  is  so  small  that  a  strung  t^ut  instrument,  such  as  a  perios- 
elevaior,  must  be  use<I,  one  that   i*  small  enough  to  work  witliin 
ramiw  s|iwe  next  the  nasal  bone,  and  strong  enough  to  transmit 
r>n-i  '  --ure.     T\w  fingers  of  the  left  hand  plneetl  upon  the 

'!■•  the  instrument  and  to  nK*<ignize  the  degree  id*  redue- 
tiini  has  iw^en  obtnined.    Cocaine  may  be  Ufte<l  io  diminish  the  sen- 
less  of  the  mucosa.     Ordinarily  there  is  but  little  tendency  to 
immw  of  the  displacement^  except  when  the  fracture  is  comminuted 
thr  M'plum  bndly  bmken  ;  the  only  forces  that  tend  to  eliange  the 
m  nf  th*'  fntgiuenl^  an*  the  swelling  of  the  extenial  soft  purta 
Mire  <»f  the  air  when  the  jmtient  seeks  to  clear  his  nose  by 
til     ^         i>lowing. 

Tile  idea  of  supporting  the  fnigments  by  pressure  from  within  the 
n^ggests  itself  so  readily  that  it  is  not  surprising  to  tind  recorded 
ami  84'venil  varietit^  in  the  methtxls  of  its  use.     The 
■  of  mrking   the   lower,  and    p*-rhaiie*  the  middle, 
■\iiTt\  which  till*  Bi'ptum  is  displa<*oil  with  strips  of 
guuze  for  a  few  days,  so  as  to  luthl   the  septum   in  place  and 
Mippf»rt  thv  nasal  bones.     This  is  the  meth<Kl  which  we  nave  use<l 
t<r  vevciml  yearn  at  the  Hudson  Street  ILispital.     The  more  elaborate 
ur  amuigetnents  of  rods  sup|>orted   by  straps  crossing  the  np|HT 
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lip,  and  c:ipiil>]c  of  udJuHtiiu'nt  in  Ini^tli  :iii<l  ilirootion  within  tho  m 
Iril   s<»  :u*  to  Iiold  tlio  iVagmontK  in   |»Iacv  ;  thov  arv  «iid   t»>  havf  Ikm?!! 
eificii'nt  in  sotue  (Jillicult  caseH. 

Tho  Urto  of  pla-^t^^r  nr  gultJi-|M'rehn  splints  nuinlilrd  ii|»fin  rli«*  (iiitHi<]o 
Bccnis tunic  to  he  entirt'ly  illiiMirv  ;  If  swcIIim^ takc.'^  place  niidcr  th(*m 
it  will  t<»Dd  to  n'f)r<>ducc  tlic  di8|>liK*onK'nt  hv  prcs^nro,  if  it  is  present 
when  the  inonlcl  i.s  applied  its  sidt^lilenee  soon  ereaten  a  ^.ip  l)etw«»en 
the  rtplint  and  the  skin.  The  best  plan  iip|ionrs  to  l>e  re|HHition  of  the 
re<lnetion  as  i»ften  as  the  displacvnienr  rpnurn.  Omisionally  the  Itridjre 
has  iH'cn  hehl  up  hy  tninsttxioii  with  a  pin  wliieh  PiMtn  njHin  the  ^nlid 
lK>ne  <»M  oaeh  side.  Ueeurrenre  of  a  latend  displaeenient  niav  l>e 
op[>osod  by  a  pad  of  ^anze  secured  against  the  side  of  tho  hok;  by  a 
strip  of  a<lhe^ive  plaster  erossinp  iMith  cheeks, 

S'pamtion  of  the  eartilncjitimm  septum  from  the  vomer  can  he  treated 
with  a  pair  <tf  fureepn,  one  hraneli  of  whieh  is  |>asseii  into  each  n<tstril, 
lapping  and  praspini;  the  bone  and  cartilajjje  so  as  to  hohl  them  in  line. 
The  <lepression  of  the  bridj^e,  the  "saddle  nost?."  wliirh  so  often  i.Hse<»ii 
after  this  fracture,  constitutes  so  marke<l  a  <Iisfijjurenicnt  that  many 
attempts  have  been  made  to  correct  it.  Operations  njv>n  tlie  Ikiuc, 
designed  to  <1etuch  and  raise  tiie  bridf^*,  have,  as  a  rule,  failp<l  S4>  mio- 
plelely  that  I  was  IimI  to  try  to  meet  the  imlieation  by  intnwlucinjj  a 
suitably  sliaped  fori'ign  body  between  tlienkin  and  the  Iwine.  It  proved 
entirely  succei*5fnl  in  restoring  the  ])rofilc,  and  the  pien-s  of  nlnminnm 
and  ^rutta-pereha  have  renmineil  in  pla<.'e  for  several  years  without 
enntiing  irritation.  {Anna//i  of  Xr/n/'^rv,  -lime,  1896.)  Of  late,  sub- 
cutaneuus  injection  of  wann  paraffin  1ms  pnived  very  satisfactory. 


2.  Fractures  of  the  Malar  Bone  and  Zygoma. 

Isolate<l  fnictures  uf  this  bo^*^  are  n\u;  and,  so  far  as  ^-aii  be  inferred 
from  the  small  number  of  (;as4*s  in  whieh  a  direct  examinatifiu  has  lK*en 
pi^ihible,  single  fractures  are  rarer  than  multiple  ones,  and  the  rarest  is 
that  whieh  is  alm(»st  a  simple  diastasis,  a  separation  at  the  suturcrs  with 
some  splintorin*:.  I*urtial  fiiutures  involving  the  lower  and  outer  i»or- 
tion  of  the  bone  or  the  margin  (»f  the  orbit  have  b(»rn  oJifwrved.  and 
alsc»  single  fractures  of  the  frontal  and  zygomatic  processes,  extending 
p>ssibly  into  the  bones  with  which  they  articulate.  In  most  cases  there 
18  depresfjion  nf  the  entire  iMine  with  fracture  of  the  malar  pnxTssi  of 
the  HU|H>rior  maviUu  and  crushing  of  the  anterior  wall  of  the  antrum, 
the  malar  bone  U-ing  displaced  inward  toward  the  antrum  or  sometinurti 
backwanl  int<»  the  Kyp)matic  tnssu.  Tfie  force  and  dinvtion  of  the 
violence  may  be  such  tJiat  adjoining  jwtrtions  of  the  cranium  will  be 
broken^  with  jKissible  lacerntitm  of  the  brain. 

Fractures  of  the  lygomatic  arch  alone  have  been  caused  by  external 
violence  acting  from  without  iiiuard,  and  in  two  cases  fmm  within 
outwanl.the  fKitic*nt  having  fallen  forward  U|ton  a  stick  hcUl  iu  the 
mouth.  In  .M-rne  of  those  I  have  sreri  a  portion  of  the  arch  has  Ix'en 
sepanitetl  by  (wo  lines  of  fnicti»re  and  dern-esijcd  ;  in  one  of  them  one 
of  the  lines  of  fracture  extetidcd  into  the  tempom-maxiljary  joint. 
The  displan'ment  follows  the  4lireotion  of  the  fracturing  foroe. 
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The  siymptoms  iipou  wliicb  thv.  dia^DOMiH  must  Ir*  nmile  art*  dt^forniity, 
molMliiy.  uni]  rrcpitiis.  Unlos*  thoro  Is  miah  intiaiinuatorv  bWelling 
die  clffrtmiity,  whioh  ronsint'^  usually  in  n  depre^jsion  or  flattening  of  the 
clirrk  ju9t  lK*Ii>w  thtr  ouior  Imlf  of  thv  eye,  can  l)c  recognized  hy  sijrht 
id  tiMirh,  ami  \Uv  imjrt'inrity  of  tlie  line  of  fracture  can  i>c  readily 
[frit  on  Uic  mnrpn  of  the  orbit,  or,  if  it  extends  to  the  nmhir  process 
»f  Um' saipt-rinr  nmxillnry  Ixuie,  on  the  under  and  anterior  snrfacc  of 
^ihhi  ftttyrt^*  hy  the  finjjer  within  tlie  nirxjth.  Mol)ility  and  crepitus 
arc  pereciveil  more  rarely  ;  the  hitter  can  be  sometimes  prmluccd  l>y  the 
movc^me-nl  tkf  thf  jaw. 

Aiia!;^h4^iii  nr  a  pensc  of  formication  in  tlie  check,  n<>s<',  upper  lip, 
and  grum  nf  ibc  i«orr«'!a|M>ndinj^  side  is  soiueliuies  obs^Tvinl,  atid  is  due 
to  an  pxt<*nstion  of  tin*  fracture  to  the  iiifra-<>rbital  canal  and  tearing  nr 
bmisun^  of  the  su|ierit)r  niaxillar\*  nerve.  This  symptom  niav  l»e  as-^o- 
«-Li*.-d  «iiij  iheextruva^ition  of  blixMl  in  tlie  posterior  part  or  the  orbit 
;  to  force  the  eye  forward  and  Hh(»winfj  itself  also  under  the 
(  1  •  liva  an<l   in  the  eyelitls.     Bleeding  Irom  the  mouth  or  nuse  is 

1^-. -i-'  ;L:illy  MH'U  as  the  n:'5ull  of  the  extension  nf  the  fnictur*^'  throujrh 
tin*  uiui^fUri  mcndinme  of  tbu  UHUitb  nr  antrum. 

When  tlu'  fnieturc  involves  tlie  /.vpunatie  arch,  and  the  fragments, 
a»  i«  uMially  the  <!as4%  an*  drtv<'n  inwanl^  movement  of  the  jaw  may  be 
diffif*u)l  or  im|)«is.HibIe,  either  becau^-  the  nuLsseter  has  bi:en  injtire<l«  or 
brcaa«e  the  depresM-d  fragments  of  the  arch  are  force<l  against  the 
ran>i'  '  '  •  '-^  of  the  inferi(»r  maxilla,  i»r  into  the  tendon  of  the  tem- 
poTii  In  one  case  the  tip  i»f  the  eonmoid  pnxvss  was  broken 

off  t  line  blow  that  fraetured  the  arch.     The  siiiut*   iuterfereiice 

can  i  ( -  .  iriMi  l>y  tlie  iliflplacement  backwani  (d' the  main  |Ktrtion  of 
tiie  [tone.  Swelling,  discoloration,  and  pain  are  the  natural  and  con- 
stant results  of  tlie  fracture  and  the  bruising  of  the  sofV  parts. 

TTie  natural  course  of  these  fractures  is  toward  nipid  rc|>air  without 
exoewaTe  callus,  and  with  griidual  di^ip|»ennuicc  of  any  ditfictdty  that 
may  exist  at  first  in  the  movement  of  the  jaws.  It  is  seldom  i>ossible 
to  ndoire  the  displacement  completely,  bcwiusc,  ixs  li:is  l>ccn  sjiid,  it  is 
Ij  iDwanlt  and  there  is  no  way  of  acting  very  efficiently  upon 
?«  exc4*pl  through  a  wound  of  the  skin.  The  attempt  must  l>c 
>■  the  Ihiuc  in  the  desired  direction  by  engaging  the  end 
'  «>r  tiuger  under  it  in  the  zygomatic  foss;i,  introducing  it 
ibr  mouth  If  the  cheek  is  swrdlen.  It  iias  be<'!i  pn^jMised,  iiuA 
dly  practise*!,  to  cut  down  u|mu  the  bone  oppijsite  the  zyg«j- 
ir  |kniCi-A«,  divide  the  fascia  overlying  the  massctcr  mu«?cle,  }»a>*s  a 
linnk  imdcr  the  prtHvss,  and  niise  the  l>oue  bydrawing  upon  it, 
or  to  make  n  <*mallcr  incision  over  the  IxkIv  <)rthe  bone  and  screw  aa 
•-b'vator  intii  ii,  by  which  it  e4»uld  then  be  raised. 

IiiwanI  di'-plai'cment  of  the  yygomatie  arch  cannot  be  directly  acted 
u^urn  cxn*pt  by  a  IxHik  intnHlucrd  throutrh  the  skin  or  nu  incision.  In 
onlv  one  of  the  n*eordcd  case's  has  tlie  displacement  intcrft're<1  seriously 
1  for  any  length  of  lime  with  the  tnovemcnt  of  the  jaws  ;  in  this 
difliculty  inen^><Hl  stratlily  for  siuue  time  until  llic  patient 
!ly  !te|ianilc  iIh-  lii-th,  and  then  one  morning  while  yawning 
m'ethiug  map,  and  the  motion  of  the  jaw  ut  once  be(*ume  and 
„  J  fnse. 
U 
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3.  Fractnres  of  the  Superior  Maxilla. 

While  the  l>ody  of  thin  lione,  protected  as  it  is  by  outlying  pi 
and   other  Ixjnes,  ip  rnrely   fraotunH?,  its  own  pnH'crvHes  nre  not  infrc- 
nuently  broken  or  inv<»lve<l  in  the  fractures  of  lht»se  Inuies  with  whlrh^j 
tney  are  continnous.     Thus,  a  blow  upon  the  nose  breaks  not  only  the^H 
nasal  Iwines  but  alpo  the  nasal  f»nK'o*ts  of  the  sujxjnnr  inaxilln,  and  a^^ 
blow  upon  tht»  malar  bone  niav  iorcc  in  ihe  anterior  wjill  of  thr  atitnira 
on  which  it  rest,s.     The  fractures  are  always  prcMluiM-d  by  dinTl  vio 
lence,  and  present,  conseauently^  considerable  variety   in  their  exteni 
and  the  jmrts  involved,  nut  a  fissure  may  extend  to  this  Ixuie  from 
fracture  of  the  cranium.     The  alveolar  process  nuiy  lie  broken  otf  ii 
part  or  entirely  by    a   blow  received  on  it  or  on  the  teeth.     A  bhiw 
ret^Mved  in  fn>nt,  at  or  behm- the  level  of  the  nnstrilh,   may   pi^Mlm^a 
horizontal  line  of  fracture  iic|>aratinp  the  alveolar  anti  palatal  prtK^chsea 
from  the  bo<1y  oftlie  bone,  atid   iiirludinp  also  the  pterygoid  plates. 
Fulls  from  a  height  have  eause«J  a  vertical  line  (tf  faicture  or  diaMasia^j 
between  the  two  l)ones  along  the  median  line  uf  the  mouth,  PXtendii^f^H 
even  through  the  soft  jMilate,  and  associated  with  fracture  of  the  malar"^ 
or  nasal  bones.     In  a  very  few  cases  a  line  of  fracture  on  each  side  at  the 
canine  tooth  has  sojMiratcd  the  intermediate  ]»ortionT  with  marked  iHp- 
placemcnt  an<l  nmbility.     Fnu'Uires  of  the  alveolar  prfK'css,  even  with 
much    displacement  and  mobility,   present  but   little  ^nivity,  for  ihey 
heal  rapidly  and  without  necrosifi  except  of  small  pieces  uf  the  eockc 
of  teeth  displaced  at  the  same  time. 


til™ 


It  occasionally    hapjjens  that   i^w  or  l>otli  bones  are  driven  in  with 
multiple  and  comminuted     fntcturin^  of  thciii   and  of  tltc   adjoining 
ones.     The  iearliest  known  case  of  (he  kind  was  re|K»rte<l  by   Wiseman, 
and  has  l>een  extensively   quoted.     The  up|>er  jaw  was  driven  in  9ft. 
far  that  the  tinger  could  not  be  introduced  l>etween  tlie  |)alate  and  tb 
|)o.s(erit>r  wall  of  the  plmn^'ux.     Wiseman  inserted  a  blunt  ho*»k  throu  ' 
the  mouth  and  easily  <ln'W  the  bone  forwani  into  place;  as,  however, 
the    displacement  recurred  very  easily,  he    left   the  hwjk  Ijelnnd  tl 
palate  and  had  it  drawn  up<»n  constantly  by  the  |)jitient  or  his  frien 
until  consolidation  had  taken  place.     Quite  a  tnmdx*r  of  similar  castes 
(Gurlt   collec^ted    upward    of   twenty)   have    been    reportetl,    all     tl 
result  of  great  violence,  cither  by  falls   from  a  heiglit   or  the  |)a£.sa 
across  the  face  of  a  heavy  wngon,  or  a  vi«)lent  blow.     In  »ine  of  my  own^ 
a  blow  by  a  descending  elevator  ujwn  an  upturned  face,  the  nasjd  iMtno* 
were  !*eparatc<l  from  the  frontal  along  the  suture  line,  the  right  malar 
and  zygoma  broken,  and  l"i(h  su|>orior  maxilhe  displacc*l  dowuwarti  and. 
backward  and  separatc<l  from  each  other  along  the  meilinn  lint*  of  tb 
hard  palate.     In  one  case  the  Iwmes  of  the  face  were  so  nmvable  ll 
they  moved  up  and  down  when   the  patient  swallowed,  as  if  they  wei 
restrained  only  by  the  skin.     In  niosit  of  them  the  patients  nnv^Vf 
and  it  is  worthy  of  renmrk  that,  notwithstanding  the  degree  of  the  vin 
lenc<' and  the  extent  of  the  injtirv,   it  seldom  hapiH'Us  that  the  fracture 
inv(dve.s  the  cranium.     The  rea.sou  lies  ajipu'ently  in  the  direction  ixL^j 
which  the  fracturing  force  is  ajiptie<l,  a  direction  outside  of  and  mur^^f 
or  lass  parallel  to  the  surface  of  the  cranium  and  not  in  the  line  of  one^l 
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iu  dbiinetc'n.     T\\e  bones  of  the  fiice  are,  as  it  were,  toni  off  the 
iniiirn  raiber  than  driven  l)ack  iifH»n  it. 
Very  exlcn«ivc  mutihuion  of  the  face  has  been  eansed  by  fifunshot 

Xiiilly  in  attempts  ut  MiicicU*  when  the  muzzle  of  tl)e  pin 
?d  within  the  month,  hut  it  is  nire  tor  onHnan'  viulenre 
Irad  to  much  loss  of  tisitup,     Malgaigne  speaks  of  the  following?  oJise 
liqiM*  in   this  resfKH-t  in  his  exixrience:  A  boy  wns  kirke<I  in  tlic 
,bv  a  hnrs«' ;    the  su[»erior  maxiMary,  nasal,  and  finlntal  l>iines  were 
lively    i*<>niniinutet1,  and   th**   skin    torn  and    hnn.sc*!.     RreovtTy 
AtkCVy  but  with  much  dcfurmity.     The  nasal  bones,  the  anterior 
of  the  alvf^dar   areh,  and  the   greater  jwirt,  if  not  all,  of  tJie 
palate    had   disap|M'are<l.     There    wils  no  hm^T  cither  nose  or 
Ith  ;  the  lips  were  united   by  u  firm   ei(Tatrix,  ami  the  mouth  and 
lU  wrre  rt^prr.-ientcMl  by  an  oval   »>i>eninj^  betwcvn    the  nasal  pro- 
tf  llie    ^u|H^rior    maxilUe.     Throu^li    thi^   o|K'ning    the  patient 
braUlicd,  9p(.»ke,  dniuk,  and  ate. 

Tbe  dia^rnosJA  of  fraeture  is  ordinnrily  made  without  any  diflieulty, 
«ioc«  IttiV^^  portiouB  of  the  bone  are  open  to  direct  examination  with 

Rbc  finger  throu);h  the  mouth  and  on  the  cheek.  Irregularity  of  out- 
iaev  mdiiHty,  dUplaeementt^,  and  crepitus  can  be  readily  recojrnized. 
O  acMiie  !  -  where  there  wns  no  displacement  the  diagnosis  has 

9(«iia<l-  I'l  (iiierin*  has  |minte<i  out  a  syrnplnm  which  might 

DC  asdul  under  8ueh  cirenmstanees.  It  hns  h(*en  siiid  that  the  ptery- 
|md  apophy»i»  is  always  broken  when  the  line  of  fmeture  crosses  the 
«w  b*»rizontallv  between  the  alveolar  process  and  tiie  malar  b*>ne,  and 
Gairin  found  tfint  pn^snre  with  the  tinger  U[xm  tlie  inner  plate  of  this 
kil3C<I  |Kun  and  siunetimes  showeil  mobility  when  there  wan  no 
«gn  of  fmeture.     Ecehymosis  of  the  hard  or  sot\  palate  indicates 

^B  Repair  in  ceases  of  average  severity  takes  place  in  fntm  thirty  to 
^^Mttf  «lay8  with  a  sc:inty  formation  of  callus,  and  not  infrequently  in 
^^^^Etime.  The  vitality  of  the  bone  is  exceptionally  great,  hence  the 
^rSle  laid  down  by  .Malgjiigne  and  some  of  his  pi'eikH*esH*»rs,  and 
d  by  all  subdtNjuent  writers,  to  leave  every  fniguient  that  is  not 
ly  and  entin-ly  detached.  Although  the  rule  is  a  sound  one, 
iaa]ly  liappens  that  fragments  lK^n>me  necrosed  and  have  to  l>e 
IT«I.  This  is  thought  to  hapften  m<»re  fit^pienily  with  fnigments 
ibm  alveolar  Ixinler  tlian  with  any  others. 

I)iflpla«3cment  is  seldom  noticeable  after  re|>air  is  completed,  except 

10  tfce  D»>*^,  but  it  usually  exists  to  a  greater  or  leas  degree,  and  tlic 

luilr  and  the  putit-niv  of  the  surgeon  are  often  severely  taxe<l  to 

ic  the  wmstant  lendeufy  to  the  recurrence  of  the  dis])laeement. 

is  nflen  pntfiis<*,  and  the  <lis<'lmrge  offensive.     Division  of  the 

il  eunal  by  (be  fmeture  may  h^d  to  its  obliti'nition. 

'f  x\\v  entire  bone  may  be  treatwl  as  in  Wisrman's 

■  mu  may  Ik-  aid***!  by  s^ruring  the  Iomit  jaw  against 

■.  with  or  witliout   the  intiTvenfion  of  intenlcutal  splints 

nw* t  :  ^iltii-|M'n:liii  or  xnetal  sha|M'd  to  lit  the  teetli  and  alvt*olar 

Lateral  ph'sw^urt*  cannot  well  lie  made  n|Min  the  cheeks  to  over- 
>  Om^riB  :  ArrfaiVOT  O^^nilm  He  M^ilrcliw,  Julv,  1W6,  vol.  U.  p.  5. 
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\nirnhKivvii\  mAlnif'ir  (rmc 
lure  of  lliu  u|>|*er  Jaw. 


come  »ennration  ulung  the  nicMlian  line  of  the  )mlnte,  hut  foriunnio\y  it 
is  not  afwaya  nocvrtsarv.  In  SinioninV  canif,  qiiotitl  Uy  M«lpiij;jnc,  tlw 
^i^ap  iK'jfiin  to  riHJtnict  5|>«uitaiicousIy  bv  tin*  U'Uih 
day,  and  was  t(»m|iktt'ly  l'Io^il•<l  by  the  tfiirty-tbiitl, 
with  110  other  (h.'-placenient  tluin  a  slight  <litfert'nre 
ill  level  betwopu  the  two  halves.  In  another  case, 
quoted  by  Hauiilton^  the  gaj)  was  lariro  enoiigli  tu 
admit  the  little  tinker,  and  waHhtill  (>|>i.'ii  t^\x  wetrkfl 
alter  the  receipt  of  the  injury. 

After  fnieture  of  the  alveolar  proeens  the  frtkg- 
ment  shoidd  be  earefiilly  readjusti'd  mid  fixeil  by 
wiring  the  teeth  to  the  adjoining  ones, or  hy  a  splint 
of  g»tta-p<rrclui  or  metal.  Agnew  says  he  haa  UKni 
for  tliis  purj)ose  with  great  advantage  u  piiH-e  of 
cork  with  grooves  eut  in  il,s  upper  ami  lower  sur- 
faces to  receive  the  teeth  of  both  juwH.  The  reduc* 
lion  ia  made,  the  eork  inserted,  and  the  jaws  finnly  bound  logt-ther. 
No  attempt  should  be  nnide  to  itjuovo  the  crorresponding  teeth,  for  not 
only  are  tne  ehanceH  in  favor  of  their  beconuug  firm  again  in  their 
Hockets,  biit  the  attempt  to  draw  them,  even  if  they  arc  loose,  may 
bring  away  an  important  pieee  of  the  iMine. 

The  gutta-jKTeha  or  metal  mould  may  be  helil  in  plao<»  by  binding 
the  lower  jaw  against  it  after  it  lui»  Un-n  fitted  to  the  upju'r  one,  or  by 
an  af»jM\mtus  similar  to  oue  deviHe<l  by  Graofe  for  the  purpose,  aod 
shown  in  Fig.  60.  If  the  splint  is  to  Ik-  8Upj»orte<l  by  the  lower  jaw 
it  should  be  so  eonstruetefl  that  an  interval  wdl  !h*  left,  through  whirh 
footl  can  be  given  and  thf  mouth  cleaubcd.  The  (aivity  of  the  moutJi 
should  be  rep«itc<Ily  eleanse<l. 

4.  Fractures  of  the  Inferior  Maxilla. 

Fracture  of  the  inferior  maxilla  occurs  more  freijuentlv  than  tluit 
any  other  of  the  hones  of  the  face.     It  is  ran;  in  ehildluMHl  and  old 
age,  most  i're<|U**nt  between  the  ages  of  twenty  and  liiirty,  and  is*  ajtjwr- 
ently  more  than  ten  tinies  as  common  in  niah^s  as  in  females. 

Gurlt  ii»lieeted  14.'i  pubtihhed  e^ise^  in  which  tJie  diameter  and  |iusi- 
tion  of  the  fracture*  were  describinl  with  sufficient  accuracy  to  allow  of 
their  use  as  statistics :  of  tiK'sc  80  were  single,  49  double,  and  in  14 
there  were  three  or  mtjre  linen  of  fnietunr.  Of  To  single  ones  (exclud- 
ing .*)  in  which  tln'  fracture  was  limited  to  the  alveolar  ppM-ess)  thr 
fnieture  oinipie*l  the  nieilian  line  in  25.  the  region  of  ihc  incistir  tt'ctli 
in  22,  that  o(  tlic  back  teeth  in  15,  U'hind  the  tei'th  in  8,  and  the  con- 
dyloid pHMTsis  in  5.  In  35  double  fractures  b«>th  halves  of  tlie  lK>m» 
were  broken  20  times,  and  at  points  on  the  two  halves  corres|H>nding 
clf»sely  with  each  other;  one  side  alone  8  tinier,  and  the  mini ian  line 
by  one  of  tin*  fnictures  7  times.  One  or  Inith  of  the  condyloid  pro- 
cesses were  bmken  in  several  ot*  the  multiple  fnictures.  These  figures 
show  that,  exclusive  of  partial  fra<tures  of  the  alve<»lar  l)oiNler,  which 
are  very  common,  and  oth'u  cau.sed  by  the  drawing  of  a  tooth,  the  most 
freipient  seat  of  fracture  is  at  or  near  the  median  line,  and  that  single 
fracture  of  the  ramus,  or  of  the  alveolar  or  condyloid  pnxxTis  is  com- 
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rely  rare.     They  ^liflTtT  materially  from  the  c*>tiniato«  made  by 

■itopH.  Itiit  ri-M  the  lattor  tliffor  quite  as  miR'li  amon^  tlirm- 

t\  appr.'ir  to  havo  s|w)krn  in   nM»st  ctn^^a  from  ^otirml  imprcs- 

>n«  nith<.T  tlinri  fn>m  iigiirt's,  the  preference  should  he  given,  I  think, 

(Jarit, 

l)^iuMr  fractures  of  the  lower  jaw  are  relatively  more  w^mmon  than 

MWf*  iif  other   Ifonrs,  while   eotiiiinniit.(Ml    ones   tire    nin*.     f  \)m(Hiinid 

uiiires  are  e(»MUiioti,  \m\h   \tv<^tiusv  the  jrinn   overly liiir  the  fiiictun*  \s 

rpU'iktly  torn  uiiil   hft'iiusf  tlir  lip  and  skin  are  ofti'ii   invf»lved  in  the 

invl  injury  that  h:ui  e4iu.s**d  the  rractim*.     The  fraciuro  i-*  complete  or 

rmiplete,  the  latter  rarely  excrept  wlien  the  alveolar  Iwrder  alone  is 

Ived.     A  |)ortiou  of  the  lower  Ixirder  of  the  hone  may  he  broken 

ly  a  blow. 

rie  linrnf  frantiiro  in  the  l>oily  of  tlie  hone  is  ii^nally  verti<^al  or 
Marly  vcrtieal  ;  at  tin'  an;;le  or  in  the  ranui.s  it  ih  ohlitpie  or  mrely 
tnuMvcnsc.  At  the  me<lian  line  there  is  but  little  di*iplaci  nient,  if 
but,  when  prt-M-nt,  it  may  Im»  in  either  of  thn'<*  ilin^etionft:  a 
iffeniiirv  in  tlie  horizontal  level  of  the  e<lge  of  the  teeth,  a  di8pla<'o- 
(orwanl  and  backward  of  the  frapnienta  up*>n  c»a<*h  other,  or  a 
separation  of  the  two.  In  tlie  friwtures  between  the  nirdtan 
il  the  t'aninr  (onth  the  lint*  is  still  mneh  more  frecpiently  vertiral 
hli(pie:  but  displaeement  is  die  rule,  althouj;;h  no  one  form  of  it 
Ui  In*  more  e<mimon  than  the  others.  Ik'tween  the  ennine  t<H>tli 
hr  anirlr  of  the  jaw  It  is  either  verti<'4d  or  inclines!  baekwnnl  and 
<i«tirnwnril.  and  iisnally,  inste:id  (tf  erosj*in«j  the  Imxr-  fmni  without 
tnwanJ  :tt  a  ri^ht  ait^lc  to  the  surface,  it  is  inelined  haekwanl  and 
inward,  mi  tliat  the  anterior  fr.t^nit?nt  is  lengthened  on  the  inn(*r  side 
aod  thm  posterior  fraj^ment  on  the  outer  side.  The  inferior  dented 
►rve  is  oro^wxl  hv  thi^  fraetun',  and  is  .sometimes  torn  or  bruised, 
Fractnre  b^hiuU  the  teeth  is  oomparatively  nire,  only  eighteen  cases 
•ritaiimil  in  (riirlt*s  statisties.  and  it  i.s  frequently  double  or 
or  ay>j*M'iatei1  with  other  fractures. 
bfTii  liie  fra<*ture  lies  at  the  jnuetiou  of  the 
ily  of  the  jaw  and  the  astvndin^j  ramus,  it 
UMUully  oblique,  running  from  Miind  the 
ith  iKiekward  and  downward  toward  the 
of  ihe  j:iw ;  but  it  may  be  vertical. 
lOt  \A  usually  sli«;ht  or  laekiu*;.  the 
beiDi;  kept  well  tot^'ther  by  ihc  m:ussetcr 
intrnial  ptervjjoid  mus*?!es  (  Kifj^.  61). 
FRwinrt'  of  tlie  eoniIyh»i4|  prtHX'ss  is  uHiinlly 
amjcnponti^d  by  other  fnuitunv*  of  the  wime 
■'■<  *if  the  fuee,  and  may  Ijo  pro- 
IttW  either  tijM»n  the  chin  or  uixm 
«4tie  **f  Uh*  jaw  near  the  joint.  The  line 
fnuHure  imam^h  ihrmi^h  the  neek,  and  the 

fumiiihnl    by   autopsies  and   mus4'nnis  do  not  ^how  a 

nt  any  t>i»int  or  in  any  (lins'lion  than  at  any  other. 

prr»eess  is  exei'eilingly  nxn*  unci  has  liwn  seen 

'!re8  of  the  same  or  adjoinloi;  bones. 

^  with   the  UH*th  iu  plair  \s  some- 
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tini<?8  broken  off.  The  sixe  of  tlic  piece  vnfies  wiUiin  wide  limitiSy 
tlie  <lisplaeement  is  habitualty  inwanl.  In  one  or  two  entirely  exo»- 
tional  cases  a  similar  piet*e,  inc!ii<iing  a  j)ortion  of  the  body  of  tno 
bone,  him  Inn-n  bntken  off. 

Comminuted  fraeturcH,  exeept  as  the  result  of  gmishot  woundfl^  arv 
comparatively  rare;  double  and  treble  fractureja  are  less  m;  and  cmv 
oa»e  in  on  record  in  whirh  there  were  five  distinct  and  separate  line*  of, 
fraeture. 

The  most  frequent  cause  of  fracture,  exclusive  of  partial  fmctures 
pnMJuctHl  by  attempts  to  draw  a  t(»oth,  is  vioh'uce  rtHMMVi*d  U(h)U  the 
chin ;  fraeture  by  pressure  upon  the  sides  is  nuieli  lesH  (H>mnion,  the 
other  occurring  thrice  a«  fr<H|uent]y.  Fracture  of  the  condyloid  pro- 
eeiw  may  be  pn>duciHl  in  either  of  the  same  two  ways — a  blow  upon 
the  chin  or  U|K)n  the  cheek. 

The  objective  symptoms  of  fracture  of  the  lower  jaw  are  the  flame 
an  tliofte  of  other  tract u ren :  abnormal  mobility,  crepitus,  displaro- 
meut,  jKiin.  The  Inme  in  so  accei*sible  to  the  touch  both  within  and 
M'ithout  the  mouth  that  irregularities  in  the  outline  of  its  l»ody  can  be 
efl*iily  recognized  by  the  finjjers  and  sometimes  by  sight.  The  teeth 
show  differences  in  level,  verticjilly  (tr  anten>-po.steriorly  ;  those  which 
adjoin  the  fracture  are  usually  l(X>sene<l  and  may  l>e  cntin-ly  di*- 
IcKlgeil.  Mobility  and  cre]HtU)S  are  detect*?<l  by  ninnipulution.  When 
the  fracture  is  situated  at  or  above  the  angle  of  the  jaw  its  recognition 
is  by  no  means  so  easy  ;  by  past^ing  the  finger  within  the  mouth  alonff 
the  inner  and  outer  surfaces  of  the  niniu*s  irregularities  of  outline  una 
KK^alizcd  |>oints  of  jmin  may  be  recognized,  and  |>ain  at  u  fixed  {joint 
is  causetl  oy  biting. 

The  degree  and   direction  of  the  displacement    var>'  much.     As  a 
rule,   when  the   fracture  is  single  and  lateral,  the  unierior  fragment 
tends  towartl  the  inside  of  the  muutli.     In  double  fractures,  the  inter- 
me<liate  pie<?o  is  almost  invariably  drawn  downwan!  and  backwanl  by  tb 
nnop|)«>sed  action  of  the  muscles  of  the  nr<*k  wliirh  are  attached  to  it, 

Fracture  of  the  condyloid  proeess  was  first  stu<li<Ml  by  Dfsjiult  and 
Ijichal,  and  but  little  if  anytiiing  has  l>een  addetl  to  our  kn(»\vl('dgfof 
the  subject  since  their  time.  The  symptoms  an?  pain,  incrensifl  by 
motion,  diminishcil  mobility  of  the  jaw,  often  crepitus  on  manipulation, 
irregidarities  in  the  region  of  the  condyle,  the  wise  with  which  the  con- 
dyle can  l)c  pushed  fiirwnrd  into  the  zygomatic  fossa,  its  failure  to  sharo 
in  the  movements  of  the  jaw,  anr!  its  almnst  constant  displiici'meni 
forward  bv  the  contraction  of  the  external  pter^'goid.  Rilx's  pointeil 
out  ati  additional  symptom  which  is  Si>metimes  prescuit,  deviation  of  the 
chin  towanl  the  affected  side.  This  is  effecte<l  by  the  (lisplnc^Mucnl  of 
the  nimiH  upwanl  and  backward  on  the  outer  side  of  thi*  condyh*  nnd 
ntfk,  ami  the  more  easily  if  the  fracture  is  a  dotibh'  or  multiptn  one. 
(inrlt  ipjotes  the  (leseription  of  n  spreimen  of  this  kind  from  a  work  by 
I^»nu.  publishdl  in  I78r).  The  condyh*  was  unilf*!  by  a  lK)uy  t^dlus  t 
the  ramtis  just  aUive  the  orilice  (»f  the  il^ntal  canal. 

Swelling  of  the  gums,  face,  am!  glands  follows  promptly  up«^n  the 
injury,  and  i.s  often  inereasi**!  by  tlie  dire<'t  bruising  of  the  «>fi  (larte 
them*«'lves ;  the  sei^n^tions  of  the  mouth,  inen*:iseil  in  quantity  by  tho 
irritiitiun,  mingle  witli  the  pus  that  comes  from  tlie  fracture  if  com 
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fn>m  llio  iilcrrs  pro4lih_v<l   by  the  **trimatitis,  (lcconip»so,  and 
c>trt'ii.-*i\  I'  inior  that  run  .m'arcfly  be  k(?pt  iiiulcr  oontr«)I  cvimi  l>y 
\te  iDoet  careful  attontion.     Abgire^flos  mav  form  and  <)j>en  witiiin  tlie 
Mttli  or  upon  die  sides  <if  the  jaw  or  the  iieek  !>elow  it ;  thoy  are 


ibi^ 


d  with  th 


>f  detached  splintei 


■    Sin 


>o<.'mt(Yi 
cue  cjilnltAtion  (it  porliori.s  of  the  jaw,  which  require,  of  course,  to  he 
Kiuoveii  l*t'lV>r(»  a  |M'riiiai»'tit  i'ur*'  ««n  Ik*  obtaine<l.  Small  fragment,^ 
nmy  longescajx:;  rix.*«i^nitit)ii,  and  tlie  only  indication  of  their  pn*K>nce 
maj  be  a  mduji;  largvr  fragments  force  tlicmsclves  promptly  ii|Hm  the 
rargeon'ti  attention  by  the  profuscness  of  the  discharge  and  the  amount 
f  IocbJ  reiulioo.  A  few  ca^os  of  ixtensive  necrosis  have  been  reported. 
Simple  fraciurci  unite  in  fnini  thirty  to  forty  days,  and,  even  when 
has  been  a  con.siderable  lo^i>  of  bone  by  Hplintering  or  nccrosiay 
tike  final  mult  may  \h'  a  very  gocnl  one,  in  thi?«  nonse,  that  the  jaw  is 
atrociff  enough  to  Hup|>ort  artificial  teeth  in  the  place  of  those  that 
haveljoen  lost  by  the  accident,  is  sufficiently  regular  in  form  to  avoid 
deformity,  and  is  free  in  its  movements. 

PaiJure  of  union.  p?M.'udarthro^iH,  is  nire.   (iurlt'st^tatistics  contain  (mly 

caies  which  can  \>r  pro|KTly  con>idered  as  such,  and  they  werr  both 

1  by  opi*miion.     It  is  nior**  coninion  after  fractun*  with  much  lo*ns  of 

by  ctiniiuation  of  splinters,  and  may  interfen*  with  mastiwition. 

Tbe  prognosis  is  a  rtdatively  favorable  one ;  the  probabilities  are  that 

D  will  take  place  promptly^  thiit  no  serious  complications  will  arise, 

that  no  important  defoniiity  or  disiibility  will  rcinaiti.      Danger  to 

mav  <*omi'  frt»m  two  tpyirtcrs:    the  proximity  of  the  lx)nc  to  tlie 

inm  cnrriis  with  it  the  |)ossibility  (»f  associated  injury  to  the  brain 

to  tU  case;  retriitiou  of  pus  in  a  compound  fniciure  in  commiinica- 

icta  with  the  cavity  of  the  mouth  ex|Htses  to  the  gnivc  dang<»r  of  absoq)- 

«j<i  of  ihe  <le«n>niiKisotl  secretions  and,  though  rarely,  to  the  burrowing 

•  I  pu«  along  the  deeper  planea  of  the  neck  into  the 

r  inuii. 

Treatment.      i>isiilatH'mcut  ftillowiug  fracture  of  thcWlyof  the  jaw 

uj(u:Uly  l»c  readily   overcome  by  tbe  prcsi^ure  of  the  thumb  and 

r»  n|x>n  the  te(;tb  and  the  lower  border  of  the  bone ;   in  some 

lilt?  iuterl(K'kiug  or  wedging  of  the  smaller  pieces  or  of  disniaced 

nmv  n*nder  tlu-  roduction  imp^jssible  until  after  they  shall  have 

'1. 

-       cases  where  the  tendency  to  displacement  is  i^light  it  is 

t  to  immobilize  the  lower  jaw  by  binding  it  iigtdnst  the  up|H?r 

with  a  four-tailed  bandage,  the  centre  of  which  h  at  the  chin,  ua 

Umiwd  in  Fie.  62. 

Si  ""  I'liiMl  either  to  the  front  ami  under  surface  of  the  jaw 

out-i  It.  or  to  the  Iti'th,  i»r  the  inner  surface  of  the  jaw,  and 

(wo  kiDd4  an*  4omctime~s  used  in  combination.  Outside  splints  are 
a%*ailabbi  only  in  cum-s  in  which  there  is  not  much  tendency  to  displaee- 
naent  and  in  which  the  lutend  pressure  of  a  simple  Imndnge  would 
eaoae  the  fragments  to  override  in  one  direction  or  another.  They 
wa^t  be  matlc  of  leather.  pastelHiard,  gutta-]>ercha,  «>r  plaslrr  of  Paris, 
ana  eonatst  PA«4>ntially  of  a  cu|>->hMped  piece  embnieing  tbe  chin  and 
lojf  n«^rlv  to  the  augh-  of  the  jaw  on  each  side,  and  to  the  fold 
the  neck  Ivlow. 
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Intrnk'ntJil  .cy»lint.s  arc  !na<it'  of  mcUil,  |ru<ta-|H'rfha,  or  vulcani« 
rubber;  tlit-v  nrv,  fitted  to  tlie  rniwriH  nf  flic  trrth  of  Iwitli  frapnirnls 
af'ttT  reJtiction  tif  the  Ji.splarriiK*nt,  and  ut*'  hM  in  pln<*«  citmT  by 
biiuliii^  t\m  jaw.s  to^'thcr  >vitli  an  oiiUiile  Imnda^*,  or  by  bnuro  <<fm- 
nwrtin^r  thf  splint  witfi  a  pad  under  the  jaw,  or  by  a  i*j»e<Mal  arnmgv- 
mont  »»f  latend  l»niui's  a^  in  Kin^slcy^rt  apiNiratUH  (Fi)^^  63V  or  by 
ta.steiiiii^  thtni  Ut  iho  teoth  with  wires.  Sinie  are  fitted  only  to  tJ»e 
broken  jaw  and  are  intende<l  only  to  inin»obilize  the  fragments  on  eneh 
other;  otlicrs  are  litted  to  botli  jaws  and  enable  the  up|M*r  cue  to  be  ^ 
n^il  ti8  a  splint  for  the  lower.  Ackland  *  deKTiU'H  one  capable  of  n^y  fl 
udjnstnient.  lo  almost  any  fraeturo  of  th(*  b<Kly  :  a  metal  jfutter  imrtly  ^ 
filled  willi  Htfteni-d  jrutla-iK'rcbii,  pre.-^t^ed  down  njiun  the  teeili,  aud 
secured  to  a  plate  l>eneutli  the  chin  by  two  adjustable  clamps. 

Fia.«2. 


DonMsUod  bandti^c  r<>r  rnu:luro  of  tbc 
loidrvr  jtivr. 

In  one  difficult  caee  I  used  a  ciir|>enter's  small  wooilen  vine,  one  end 
of  whieii  lay  on  the  e<ljj(»  of  the  teeth,  the  cither  under  the  chin  ;  aUtr 
a  few  dav's  use  the  displiieement  eeasetl  to  rwuir. 

(futta-i>erelia  i^plint>  nuiy  l>e  made  either  of  tliin  8tri|»?i  or  of  thick 
lumps  or  wedges.  The  former  have  a  length  of  three  or  fitur  inches, 
and  a  brcjidth  sufficient  lo  overlap  the  crowns  of  the  teeth  from  fjum  ti» 
j:nm  ;  they  are  sofionetl  by  immersion  in  hot  water,  nionhle*l  to  the  teeth, 
eoule<l  aH  rapidly  as  |K»s-iibIe.  taken  ofV,  and  trimnieil  Miitably.  Then 
the  Kj»lint  in  reapplied  and  tluf  jaws  boun<l  t4>p'ther.  If  the  tendency 
to  diMplaevnieut  in  j-li^lit  the  bandajire  may  1h*  loosiWK'<l  ilnrinir  the  day 
to  allow  the  inlr<Hlnction  of  Il<|uid  fixxl.  or  a  wedire  may  l»e  kept 
between  the  jaws  w)  an  to  create  an  interval  (o  Ix*  u^i\  for  this  purpose, 
or  advantage  may  Im»  taken  of  the  absence  of  te<*th,es|»e4'ially  from  the 
up{ier  jaw.     Iti  a  cam.*  quotc<l  by  Giirit'  two  fni^menU  of  tliv  alveolar 

*  AckUud:  Brltbh  Mcttlcal  Jmirnul.  April  ],  lUOS. 
»  OurU:  I^.  cit,  vol.  ii.  p.  303. 
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T  carrying  eight  tcetli  were  soriirecl  by  a  flpllnt  of  sheet  K'ad 
llilwJ  lo  tht*  ttH'th  an<l  rajiti-ued  clown  by  silver  wire,  the  ends  nf 
whk^i  Wert*  brought  out  uiidrr  the  ehin  by  iiuims  of  :i  iietMlle  utui  tit^l 
owr  a  roll  of  piuHter.  The  wire  enuisefl  no  irritation  and  was  left  in 
place  forty-fsevtn  davn. 

^ftitti-jM-n-hu  wi'tlp?**  were  intrixhice*!  by  I>r.   Hamilton  to  meet  a 
looblc  indi<^tion,  that  of  fixing  the  fra^'mentrf  securely  and  of  allow- 
U  the  wisv  ininnhH'tion  of  fo<xL     Two  pii»oe8  of  gutta-percha  of  suit- 
ti    '  *  an'  wiftemHl  and  forme<l  into  wtnl^n  and  introduce*!  Ix-tween 

-.  lh*»  e<lge  of  ihe   w<'<lg<»  direeN'd   Uielcwnrd.     The  jaws  are 
iduiol  utMin  thern,  the  fni^trieut*)  pre?>s(*d  up  until  the  line  of  the  teeth 
strai^nt^and  the  we<lgeH  nionlde<l  to  the  sides  of  the  teeth  alH)ve  and 
'low.      As  «¥>«  as  the  gutta-i>erehii  has  hardened  it  is  removcil,  trimnieil 
iCAbly,niH]  reapplied,  and  the  jaws  are  Ix^und  together  witli  a  l>andage. 

Vui.  CA. 


Klntc^lcr**  IntonlenUl  ipllnt 

d  nd>l>i'r  is  a  valuidile  sidKstitute  for  pntta-]n»reha  in  some 

-,  iml  it;*  enipliiyment  ri'tpiires  s|>eeial  skill  and  ex|>ericnoe 

are  found  uMiidly  only  anutn;;  the  ileniist^.    Casta  of  one  or  both 

are  fir>*t  Uikeii  in  wax  ;  from  these  plaster  models  are  made,  and 

ipon  iKe.^'  latter  the  splint.     Pi^  63  and  64  show  the  splint  as  made 

i\    I  >r.     K  ingsley,    ot     New     York, 

ilh   altarh*Hi    Ijare    by    whieh    the  F«>-  *^ 

tl  andjaw<-.in   U*   JHitind   firmly 

Wr,  the  bandage  |uLssing   fnirn 

bar  Co  tiic  other  undemeatli  the 

tin. 

Another  method,  whieh  dates  haek 
i"  -'11  togi^her 
-  "f  the  frac- 
in*  by  ihrv:iil.    In  w>me  cum\s  I  have 
imi   this   lo  anflWer   perfectly,  in 
r«it   !«>    fail    entirely.      The    liga- 
>hiH|]d  tie  attaeheil  to  the  KM'ond 
t4Xilh  fn^m  the  fraelure  on 
ami  ttlu>uld  be  dniwn  ven*       „  ^.     ,       „    ^   ^ . 

Iluninund  »  wire  ftfilUit  (tur  rHurtunof 

A   win*   Ujop  exnrtly  moulded    to 
aiiicB  Iff  tlie   le^'th  and   K.vured   to   ihetn  at  seveml   [M>inb-*  by  en- 


FRACTURES, 


circling  hwps  (Fi^.  60)  lias  l>c<'n  f<iiin*I  rffirient ;  also  AngleV  *  "anchor 
splint,  *  in  whioh  tlio  wire  is  nitacficd  to  the  tocth  hy  motal  eollais 
cemented  on.  In  a  fow  cases  it  lias*  been  found  cfTectual  to  bind  the 
jaws  togctlier  by  li^tures  »p{i1lo<l  to  nppnsinp  teeth. 

Direct  suture  of  the  fnignienta  by  stout  wire  t)a.H-se<l  ihrtiugh  holcd 
(irillefl  well  iK'htw  the  alveolar  border  is  said  by  Knnig  to  he  the 
method  which  lie  lias  eniploye*.!  exclusively  for  Hcveral  years. 

Repair  takes  place  so  rapidly  that,  except  in  oomjKMind  fnu-lure  with 
much  suppuration,  tliere  is  nirely  any  tendency  to  <lispl«cem<nt  nfler 
the  tenth  day,  and,  therefore,  the  discomforts  incidental  to  the  (contin- 
uous ("losure  of  the  jaws  <Io  not  nee<l  to  \h'.  lK»rne  for  any  grejil  length 
of  time.  If  the  importance  of  the  wise  warnmts  it,  if  the  disjdaccinent 
can  be  preventecl  only  by  keeping  the  jaws  constjintly  in  contact  with 


each  other,  the  |>atient  can  be  fed  thnmgh  a  tuW  fmssed  behind  the  Wt 
molar  Itwth,  or  through  the  nose,  or  by  the  rectum. 

('leansing  and   disinfecting  washes   contjnning  chlt>rate  nf  |>otash, 


borax,  or  alum  will  be  found  to  a(hl  much  to  the  cijiufort  of  the  [Kitieiit 
whenever  they  can  Ih"  usetl. 

After  fracture  of  the  neck  of  the  condyle  the  tendency  is  to  the  dis- 
placement of  tl»e  condyle  forward  by  the  traction  of  the  external  ptcrv- 
goid  muscle,  and  as  the  fnignjcnt  is  too  small  to  Im*  acted  upon  direcllj 
by  any  dressing  (lli^  tendency,  if  manifested.  c:innot  well  Iw  ov€n!iait(!. 
The  tix^atment,  therefore,  is  to  rcthicc  the  displa<*ement  if  it  exists,  and 
then  io  immobilize  the  jaw  after  having  pressed  it  upwaitl  to  inter- 
lock llie  fragments.  Hibes  reduced  the  displacement  liv  piissing  hw 
fon.'finger  into  the  mouth  and  along  the  inner  side  of  th<'  aseemiing 
ramus  until  be  reached  the  condyle  and  was  able  to  preHiS  it  back  into 
place.  F<»unlain  obtained  a  go<id  result  by  drawing  the  jaw  woU  for- 
ward and  wiring  the  teeth  together,  so  as  to  maintain  llie  |>uhiti(»n. 

Fnieture  »»f  the  eoronoid  pri»cess  is  not  o]>en  to  any  treatment  except 
iiiiiiiobili/.ati(tn. 

Fractures  of  the  alveolar  iMirtler  are  l>est  treated,  like  fractures  of 
the  l>ody,  by  immobilirjition  at\cr  careful  reduction  of  the  di-eplacc- 
ment,  and  it  is  advisable  not  to  make  haste  to  rcm<»vc  h>oso  or  ficini- 
detachcd  teeth.  Thev  may  become  firndy  adhcn*nt  again,  or,  if  this 
sh(Mild  fail,  they  may  be  removwl  siibs<ipiently  without  having  caused 
any  serious  trouble  or  delay. 

Delayed  union  ami  pseudarthposis  arc  to  be  treate<!  by  the  n*mfival 
of  the  caus4%  if  any  <h'Hnito  hx-nl  (»nc  exist,  or  hy  op*'raiive  interference, 
freshening  of  the  surfaces  of  fnicture,  and  wiring  of  the  fragments. 

When  a  gap  bus  bfcn  created  by  loss  of  bvinc,  ever)'  effort  t«bould  \i6 
made  to  keep  the  fnigmentj*  in  nrojier  ]»oMtion,  for  it  will  usually  he 
maintaineil  «poDtane«tusly  after  the  laj>se  of  two  or  three  week& 

>  Angle :  Medical  Bccurd,  An^uat,  \SXL 
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FRACTURES  OK  THB  HYOID  BONE. 


This  wwtiimmtively  rare  lesion  has  receive<l  the  attention  of  writers 
CMily  within  ihe  pn'scnt  rcntnrv.  Mnlgnijrne  txjIlecU'd  8  cades,  Hamil- 
ton add^l  2.  and  (iibb  3;  in  1864  Cvurlt  collected  27  ca^^e.s,  21  lH*ing 
of  the  bone  alone,  while  in  tJ  there  was  at^ociated  fracture  of  the  thv- 
roid  or  cricoid  cartilage  or  of  the  trachea.  I  have  si<*en  8  of  the 
Ijrraler  comu  and  2  rithers  wore  received  at  the  Hmlson  Street  Ho^jntal 
in  )  JHV2  nntJ  19<K{.  wliicli  I  did  not  mm*.  In  ii  of  Malijniirnc's  cases  and 
in  o  »dditi<Mial  i*(  ftiirlt'.s  the  fracture  wns  caufecd  by  lianirinir.  judicial 
or  fruiridal.onc  of  iIk-  latter  survivinj;  ;  in  0  of  tlicMM)nv  of  the  greater 
eomua  «n-s  broken,  in  the  n^mainin);  2  the  KmIv.  In  the  other  cases 
of  ibf  li*t  the  caus4'  was  violent  grusping  of  the  neck,  or  a  blow,  or  fall, 
and  in  2  ctt-ses  apfuirently  tnuAcnIar  action,  general  niuwular  contrac- 
tion during  a  fall.  Valsalva  report*?  a  caN'  of  **<li*slocation  of  one  of 
th«*  creaiiT  horns  from  the  body/'  caused  by  the  effort  to  swallow  a 
brui-  pi**ce  of  t'ootl. 

In  tlie  jrri'at  Mmjority  of  the  aises  the  fracture  was  of  one  of  the 
pvatc^r  oornua,  atul  usually  at  c>r  near  its  junction  witli  the  IxmIv.  In 
noly  three  oa^tc^  was  the  IkmJv  of  the  bone  broken,  aud  in  none  the 
leader  hnra. 

IfljjmpUuiifl.  The  Hvmptom-i  of  fracture  of  one  of  the  larger  comua^ 
without aooompanying  injury  to  the  larinx  or  trachea,  are,  according 
to  the  recorda,  quite  \\A\  doHnetl  and  characteristic:  sharp  [laiu  at  the 
seat  of  fmcture  increased  by  pressure,  ?jKniking,  or  swallowing;  xwell- 
I 


tDj^  in  the  same  region  appearing  H(x>u  after  the  accident  and  due  in 
part  to  oxtmvasatc<i  bloix! ;  rccognizaVde  dij^placenient  or  mobility  of 


I 


it  ;  crepitus;  and  sometimes  fre<'  bleeding  into  the  month, 
[kcrfonitioii  of  the  mucous  membrane  of  the  pliarynx  by 
tbr  boor,  Flxplomtion  of  the  pharynx  will  enable  the  Hurgetm  to 
tvoogiuze  displacement  of  the  horn  inward  and  i»erforation  of  the 
faiaeotts  mi*inbrane  if  they  exist.  The  patient  is  M?ldom  able  to  move 
tiw  toof^ie  frvH'ly  or  without  pain,  and  in  some  causes  attemptt:  to 
dapran  it  or  put  it  out  have  cansiil  )uin>xy.sms  of  sul!'tK*alion.  In  all 
the  caanft  it  has  Ixrn  ililhcuU  to  ^^wnllow^  even  a  drop  of  water  «ome- 
titnca  csusing  the  pitticnt  to  cough  an<l  choke,  an*!  in  many  of  them  it 
waa  iM9cea«ar\*  to  give  f*HKl  through  an  a*s4>phagcal  tulx',  in  one  case 
for  twenty  days.  In  my  own  i^ws  tljore  was  localized  pain  on  prcjw- 
urr.  ami  the  mobility  of  the  cornn  ("ould  br  rc«N)gni/«Ml  by  gni-^pin^  the 
bo»  'lumb  ami  fingrr  <m  eitiier  siilc  of  the  neck.     The  sub- 

jti'i  .IS  were  not  urgent  except  wlicn   fracture  of  the  larynx 

waa  aaapriatcMi ;  one  such  died  by  !«uf!<H*ation  while  tracheotomy  was 
beinf  dfitie. 

In  iha  single  cai«c  in  which  a  fracture  of  the  body  of  the  hyoid  lH)ne 

in 
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was  oliaerved  during  life  llie  Hvinptoms  were  severe  paroxysms  of 
coughing,  dy,Hpna*a,  liviility  *»f  the  faoc,  and  abundant  bhwxly  sputa-, 
and  were  relieve*!  l>y  the  retluction  of  tlie  di.splarenienl. 

Tlie  Uk*jiI  and  gonenil  reaction  after  the  injur}'  lias  Ij^m'U  ijuitr 
niarkiMl  :i[id  although  thf  iMine  apix-iirn  to  have  unitiHl  niMniptly  <Y»n- 
valesccnct!  ha.s  heen  delayed  by  the  |x*n^ist«nee  of  the  dysphagia  and 
of  the  change  in  the  voit%.*.  In  two  ea^scs  an  aliscet<«  formed  at  tht^  M*at 
of  fnicture,  and  three  tnonth^  afterward  the  iiecroi»c<i  |K>p«terior  frag- 
ment was  east  out.  In  an  unre|Mtrti'd  ease  of  wliioh  I  have  lu'arti  a 
shiggish  abscess  without  net^rosis  formed,  afid  the  dingnosis  was  made 
when  tlie  pus  was  evaeuate<l. 

The  possibility  of  repair  by  a  bi>ny  caUus  i»  shown  hy  three  npeci- 
mcn.s:  one,  taken  Avtm  the  Ixxly  of  an  adult  man  without  a  hieitttry 

and  presentiHl  to  the  I^ondon  l*atho- 
l(»gie;d  Swirl v  l»y  (Jibb,  sh<»wing  a 
fnieturc  of  the  right  greater  liorn  which 
had  unitinl  willi  overriding  to  the  ex- 
tent of  on<H<|Uai1er  of  an  inch,  ami  «li»- 
plaeen»ent  inwani ;  another  (Fig.  60) 
in  the  puthologirjd  eiilhxrtion  of  the 
college  at  Hnmswiek,  sh*t\ving  a  frac- 
ture of  the  riglit  greater  honi  united 
with  «>me  shortening  and  drspln<i'ment 
doMHiward  ;  the  thini/  found  in  the 
dissecting-room,  a  fracture  at  the  junc- 
tion of  the  left  conm  and  IkkIv,  unite<! 
with  angular  displacement. 

Prognosis.  The  prognosis,  s<i  far  iw 
life  is  endangeretl  by  the  injur}'  to  the 
bone,  is  favorable,  but  the  associate*!  injuries  in  the  reH*orde<l  «i«»s 
have  often  l>een  such  as  to  cause  death.  Among  theae  asduciated  inju- 
ries fracture  of  the  larynx  is  prominent. 

Treatment.  The  treatment  reipiires  the  reduction  of  ilisplaeement, 
if  ]Kjssiblo;  an<l  this  might  be  facilitated  by  the  intnMlueticui  of  the 
fingtT  into  the  pharynx.  It  is  unlikely  that  a  Imndiigi*  would  be  of 
any  service  in  opposing  a  temiency  to  the  recurrence  of  displacement. 
Immobilization  of  the  heail  and  neck  by  u  stifl'  collar  has  been  sug- 
geste<I. 

Tlie  dysphagia  may  render  noiirishment  through  an  (rsophagesil  tubr 
necessary,  and  associated  injury  of  the  larj'nx  may  rwpiire  tracheotomy. 

*  Scribor:  Medical  Age,  Octfoit,  Juiuary,  ttfff^ 


Untied  fracture  of  the  hyold  bone. 
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CHAPTER  XIV. 

"'d^OTUKE^  OF  THE  CARTILAGES  OF  THE  LARYNX  AND 

TRACHEA. 

Tuu*  injury,  althoii^li  aotually  nire/is  more  frfqnent  and  much  more 

daafppron!*  lln*n  fniclurcof  the  hyoiil  Ixnieaiid  has  rorcived  inoreatteii- 

frrMn  wriu'rs.     Giirlt^s  e«»llecrti(»n  publishcnl  in   ]H(j4  roiitaincsi  47 

s.  Dr.  Hunt'  c<»llect«?<l  and  analyztHl  27  wi)^.»s  but  did  nut  give  the 

drtaihs  anil  HeniK|ue  ^  oollectv<i  52  caws,  to  which  Mr.  Durlmm^ added 

JO,  nakiDg  62  in  all,  or  including  4  of  Uurlt*^  in  which  tlie  tracliea 

akiae   wiui   injurc^J,  (56.     Piatt*  reports    one   terminating   fatnlly  by 

bcvcich*»-pncumonia  in  three  <iay»,  and  Stephens*  one  combincil  with 

^_JV«rttir^  of  the  tiyoid,  folhiwiHl  by  di^th  in  a  i'vw  minutes. 

^B     Tbe  fuUowing  table  i^htiws  the  rchitivc  frequency  with  wliich  tlie 

^^differeot  parte  are  affected  : 

IOmtlMe  bnikcn.  Cuai.  l>c«llu.       itecuvoriet. 

TkvfDid  ftloni! 24  18  6 

Crfaoid&kmo II  11 

Tbvruid  mihI  hroitt  lH>f)v            ...      5  3  8 

"    crici^id          ....      0  9 

"          *•         "       »nil  liv.iici  IxMie  2  2 

••          -         -         "    irachiru       .         .       2  2 

Qteid  and  tnch«a           ....      2  2 

*       "        **        and  liyoiiJ  Imhio  1  I 

-Urrni" 7  3  4 

Tnu:h«»ftlooc 4  3  1 

67  64  13 

hlu.M*4  an*  !»lrm*s,  falls,  han^ritjg,  and  the  grai?p  of  the  hand  in 
fur  tn  an  nttenipt   to  stnmglc.     The  injury  is  fH'en  more  fre- 
4|iieotly  in  niahs  than  in  females,  and  in  middle  life  than  at  any  other 
|irrirxi,  but  youth  anii  ohi  age  an*  not  exempt.     The  mechanism  of  ilie 
frwturr  of  the  thyroid  orerieoid  is  ii.*<ually  either  latend  compression  on 
Ualdk  aide*  or  pri*?wurt?  back  wan!  ng-.iinst  the  vertebral  column  ;  the  first 
^^jMIMa <vninianly  longitudinal  fnirture  of  the  thyr<^)id  cartilag*?  near  ita 
^^^^Bdle,  iof^ther  with  flattening  or  depre.'^sion  of  it^  .siile.'sand  either  a 
^HHnle  lal^ral  fracturiMtf  tlie  cricoid  uirtilage  or  u  single  fnicture  in  the 
^Hantt-rior  median  line  ;  the  s(*cond  aiuses  irregular  and  tunltiplc  lines  of 
^Hiraetore.    The  mucous  membrane  of  the  larynx  is  fretpieutly  torn^  and 
|^|cxtnivaMlion.-«  of  UUnttl  takr  place  under  the  skin  and  mucous  mem- 
''       ^'— "-  or  among  the  mu«cle». 

*  HttBk:  American  *  '    -    '     't    ';.  al  SelencMi,  April.  Ifl6ft,  p.  37B. 

>  llMOqa«  M^Mrl  26  ftod  i>ct    2.  l:M\H. 

'IIiiIbii'i  Tnii  III  '         ,  !  tdUloa,  vul.  i.  p.  tCC 

•ftiyhMM:  Uajr*  Umj^iUl  Uc  pur  Li,  Tot  Uv^  IfNXt. 
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Symptoms. — Tlio  syniptorns  of  fmcturc  of  tlic  larviix  are  fruthv 
bliHKJv  <'xpw^toration  with  convulsive  coughing  an<l  iiHimlly  raueli 
dy-spna>a  and  its  attendant  synijUoins.  The  voic«»  is  a(r<*<!tc<l  or  Inst, 
and  swallowing  nftoii  diHirult  and  p:iinfnl,  althoUf^h  not  *^o  nnieh  i^o  ah 
after  fracture  of  tliu  hyoid  l><>nc;  and  \\\  all  severe  caseh,  when  tlieiv 
is  laceration  of  the  mucous  nnnihrane,  emphysema  appears  proniptly 
and  spreads  steadily  over  the  neck,  face,  trunk,  the  extremities  and 
n]edia.Htinum,  i>eing  Hometinief^  more  marked  in  the  iutermuseiilar  than 
in  the  snUcntaneous  connective  tissue  and  sometimes  causing  pneumtK 
thorax  witlmut  wound  of  the  lung, 

Tlie  additi(»nal  ohjcctive  symptoms  are  <leformity  of  the  region  and 
uhnormal  mohility  of  parts  of  the  larynx  upon  each  other,  hut  Intth 
these  signs  may  be  unrecogni»ih!e  on  aecoimt  of  the  swelling.  I  have 
seen  one  cas^*  in  winch  the  only  symjttom  was  the  mobility  with  crep- 
itus of  a  small  fragment  at  the  upper  jiosterior  angle  of  the  larynx; 
there  was  also  slight  hoarseness. 

In  some  eases  tliere  have  l»een  no  marked  symptoms  1)eyondn  cliange 
in  the  voice,  alth(»ngh  the  character  of  the  injury  was  made  clear  hy 
careful  examinatioUj  and  the  dlBetcncc  Mtems  to  l>e  tlue  to  the  absi>uee 
in  these  cases  of  any  obstruction  or  narrowing  of  the  air-passages  by 
displacement  or  swelling. 

The  course  in  the  severe  cases  is  toward  pnimpt  di'ath  bv  suifiKMtion, 
eitlier  by  gradual  increase  of  the  dysputra  or  by  the  sudden  inlereur- 
rence  of  oedema  of  the  glottis.  Occasionally  the  dyspnoea  does  not 
make  its  appeaniuce  until  some  days  after  the  injur>-.  In  the  roild 
cases  the  symptoms  gradually  sniiside,  and  recovery  follows. 

It  seems  pnjbable  that  repair  is  by  a  bony,  or  at  least  by  a  calcified, 
callus. 

Treatment.  The  treatment  in  the  milder  cases  consists  of  IfH^al  anti- 
phldgistics  and  qniet ;  in  the  severer  ones,  of  traclH*ot<)my  whenever 
the  dyspna»ji  is  great  or  increasing.  It  is  not  safe  to  wait  until  it  luts 
becimic  extreme,  for  its  increase  at  the  last  is  often  so  rapid  and  .sudden 
that  death  takes  place  before  n'lief  can  Iw:  given.  It  is,  therefore,  the 
part  of  prudence  to  interfere  early  and  I)efore  the  interference  is  made 
actually  uecessjiry  by  the  defective  breathing.  A<h'antag<»  should  Iw 
taken  of  the  <»pportunity  allbrde<l  by  the  o|)eration  to  retbice  anv  dis- 
placement that  mav  exist  and  that  can  be  overeumc  by  mauipuiatiou 
through  the  wountl. 

Trachea.  The  symptoms  of  fracture  of  the  trachea  are  similar  to 
tbr»sc  «if  fracture  of  the  larynx,  exwpt  the  local  ones  iXw^  to  the  dis- 
placements; the  diagnosis  is  ditlicult  bfvnusc  of  the  lack  of  symptoms 
distinctive  of  the  H-at  and  rharacter  of  the  lesion.  The  progn(»sis  ii^ 
nnfavomble,  and  the  treatment  l)as  usuallv  been  insufficient  to  avert 
the  fatal  lerfnination  or  relieve  the  suntTing,  1>ecanse  in  tlie  few 
reconled  cas<vs  the  seat  of  injur}'  has  been  beyond  n^ach  by  o(M>mtion. 
The  iudii.*atiou  for  treatment  is  to  insert  a  IuIk'  into  the  trachea  |)ast 
the  |X)int  of  fracture  isu  U8  to  insure  free  breathing. 
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be  incQtiontHl.  The  up|>er  prtion,  the  maiuihrium,  may  unite  by 
cmfioUion  with  the  central  portion,  the  body,  at  some  time  during 
adult  life,  and  in  !?neh  ease  a  tmumatic  Beparutioir  of  the  twu  ptrtiuni^ 
t»  m  fnictuiT.  n<»t  a  dislm-ation. 

Fracture  Is  rare,  nlniust  unknown,  l>ef<»re  the  age  of  twenty  years, 
mod  i»  frwjuently  ar^^oiiate*]  with  other  fraolures,  espe<'iaiiy  of  the  ribs 
anal  vcrtebnc.  The  fraetun^  may  be  ineoniplete,  multiple,  trun>verse, 
oMii^ur,  or  longitudinal.  Of  the  first  form  there  are  but  two  reconled 
in<uni'«'>;  in  Iniih  the  infraction  occupied  the  posterior  surface  of  the 
or  near  ihi'  junction  of  tlie  lower  and  middle  thirds  and  was 
mieni  by  an  abundant  eximvaaation  of  blood  into  the  anterior 

( •:         ,    <itid  fraelures,  exeept  such  its  weregunshot  or  stub  woimds^ 
tkere  u  but  one  example,  repurteil  by  Duverney  in  1751.     A  qiiarry- 
BMn,  while  at  work   Iving  ui»on   his  !*ide,  was  caught  under   a  heavy 
If  a^Htut   6ve  fet*t  long  wnieh  c<»mpres.se<l    hi^  cheM  laterally  witli 
force  as  to  jieparate  the   nii<ldle  portion  of  the  sternum  fr*jm  the 
^^opper  p>rlion  and   force  it    through  the  skin.     Death  was  immediate, 
^Bby  rupturv  of  the  heart  and  lungs. 

^1  Of  (Min*  longitudinal  fnietua*  there  18  but  one  (vrtain  example,  but 
^Hthere  are  two  other  cu!$e><  in  one  of  which  there  was  a  ]ongltu<linal  frae- 
^Btatv*  of  the  manubrium,  and  in  the  other  of  the  Itody  of  the  sternum 
^PajcvvcijiUHi  with  a  tniuMverse  fracture  at  its  npjvr  end.  The  first  case 
'  wan  tliat  of  a  nmn  who  was  overthn>wn  andcnishiMl  l»y  a  fulling  wall  ; 
^^ja  ariditi<*n  to  hunnniu^  contusions,  the  sternum  was  broken  longitu- 
^KdiBally  through  IIa  entire  length,  the  right  half  being  depn'SMHl 
^HSmi  eicrht  tn  t<*n  lines  Ik'Iow  tiie  level  ofthelef^  half.  There  wan 
^^^^■fuA'  bliKMlv  ex|Hn'tonition  and  tlifHeult  breathing.  He^luetion  was 
^^■Soaipli-*b*^i  by  dniwing  tlie  right  arm  back  and  making  forcible  prcj^s- 
arv  apon  iht-  middle  of  the  sternal  ribs  of  the  right  side  and  g<'ntlc 
u|>on  the  left  side.  Thf  |mtient  recovered  in  six  weeks. 
Omm  of  e*»ngenital  fisaure  of  the  sternum  have  been  mii$taken  for 
iiBfitDdjiud  fnu'tnrv. 
Sanpte  transveiNe  fractures  form  the  great  majority  offraetun's  of 
0  fltennm,  and  occupy  mont  fi*ei|Uently  the  junction  betwivn  the 
uibr'  fhr  biwjy  i)f  the  bnne  or  its  imnuHli^ite  nfiirhborlio*Kl  — 

i«.  '  „i  >n  nf  the  *e<vtrid   intercostal  sjmee  ;  next  in  fr<*quenr^* 

aiv  fnetn raa  at  or  near  the  middle  of  the  bone,  oorre&|)ouding  to  the 
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thirci  rib  and  the  tliird  intcrcostiil  spiico;  they  arc  rarely  high  in  the 
niaiiiihriuin  and  Ik*Iow  tho  middle  of  thelHMly,  nml  very  iiiiiNmiiuon  ss 
reparations  uf  llie  eiiHiiorin  apjiendix  i'mrn  tlie  l>tKly. 

Fracture.**  of- the  mannbnum  occur  most  eoiniiiohly  a  short  distance, 
two  or  three  lines,  above  its  lower  bonier  ;  the  |)eri<».stenm  Mtnietimc* 
lemaina  niitnrn  njK>n  either  the  anterior  or  the  pfisterior  surfaee;  in 
Borne  cases  there  has  been  no  displnwnient,  in  others  either  the  iipj>eror 
tlie  lower  (nij^meut  lias  Ut-n  dihpmcetl  forwani,  and  in  one  aiac  there  was 
an^nlai'  disphicemont,  the  n|K'X  of  the  anjjiK'  bein^r  directed  buckwanl. 
In  several  of  the  cuHC?*  the  fracture  was  produced  by  mti.-iciilar  action, 
by  btrainin^  during  childbirth,  or  by  theeflbrt  to  niise  a  heavy  weijjhi 
with  the  teeth,  the  Imek  l)eing  iK-nt  fur  back,  In  a  hirge  pmportion 
of  cnsea  in  which  the  lesion  was  produced  by  external  violcni'c  tlicre 
wa**  alw)  fracture  of  the  ribrf,  chivicle,  f»r  vertebne. 

Fnicturesof  the  l»order  have  been  observe*!  in  thrive  instttncei*,  once 
in  connection  with  fmctiire  of  the  ribs,  a  Ride  of  bone  corresponding 
to  the  articulation  with  the  lii-st  rib  iK'ing  broken  oil*;  a  sct^md  time  in 
connection  with  dislocjUiou  of  the  sternal  end  of  the  clavicle,  the  por- 
tion to  which  the  sterno-cleido-mastoid  was  attache<l  U'ing  lorn  off* and 
drawn  upwanl  nearly  half  an  inch  ;  and  in  a  ihinl  case  in  contiet^tion 
with  a  transverse  fracture  lower  down.  ^M 

Transverse  fnteture  at  or  n<^tr  the  junction  of  the  manubrium  iind  ^M 
body  of  the  heme,  and  diastasis  at  this  |K)int,  which  is  not  always  to  U* 
distinguished  from  fracture,  are  the  common*>t 
forms  of  injury.  In  the  great  majority  of  case^  the 
lower  fragment  is  displacwi  so  as  to  lie  in  fnmt  of 
the  u|i|M*r  one,  and  sometimes  to  override  ;  it  is  ex- 
ceptional for  dih|ilacement  to  l)e  absent  or  for  the 
upiKT  fragment  to  lie  in  front  of  the  lower  one. 

Tlierc  iH  reason  to  think  that  the  periosteum  Ls 
almost  invariid)ly  torn  u|)on  the  anterior  surface, 
but  that  it  sometimes  remains  untom  iK'hind,  A 
fact  which  derives  eon»i<IerabIe  im|M»rt:ince  fn.»ni 
its  lx*aring  ujK)n  the  es<^'ape  of  bKxMl  into  llu*  ant*r- 
rior  mcfliastinum.  One  or  l>oth  of  the  siH'ond  |Kiir 
of  ribs  usually  rerimin  uttjicheil  to  the  nmuubriutci. 
Out  of  a  total  of  105  ciises  of  fracture  of  tlic 
sternum  cidlect<tl  by  (iurlt,  27  are  des<'riU*d  a-* 
partial  or  roniidete  tliastasis  at  the  junction  of  tlic 
first  and  second  portions,  the  character  of  the  le-^iou 
having  been  determined  by  post-mortem  examina- 
tion in  fourteen  of  them. 

Fractures  of  the  body  of  the  Ktemum  (Fig.  67) 
occur  most  frequently  between  tlic  beoond  and 
fourth  costal  cjirtilages,  are  usually  transvenie,  liut 
sometimes  oblique  laterally  or  from  before  l>ark- 
ward.  The  displacements  are  the  sjune  n>*  after 
fmctun*  at  the  junction  of  the  mantd>rium  and 
frtcrnum,  and  tlierc  is  the  same  relative  fre<jucncy  of  the  projection  of 
tlie  lower  fragments 
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Cvmmiuutcd  fracture  of  tlie  bcxly  of  tlio  HtcruuDi  Log  boon  rarely 
except  iu  (xmrieirtion  witli  gun&hot  and  puiictiirod  wounds.  Of 
Iriplc  fractumi  Ciurlt  found  only  two  ca.Hei^,  and  of  double  fractures 
only  tax,  all  of  iheni  a.sH^N.nuU'd  witli  frarturo  of  other  bouc8,  usually 
riba  or  vertcbne. 
Of  fmcturt*  or  diantu^sis  of  the  ensiform  appenduc,  Gurlt  collected 
four  f  xawplt'*,  and  the  list  does  not  ajjpcjir  to  have  been  infrease<i 
.bsequeut  writers ;  one  was  a  fnu^ture,  the  other  thive  diastases. 
fracture  was  produced  in  a  man  sixty  years  old  by  a  fall  i\\Hm  the 
fiharp  edge  of  a  gniin  niuksure,  and,  when  last  cxaminetl,  nine  months 
after  the  accident,  was  still  ununitc<l^  and  crepitated  on  pressure,  but 
no  inc*>nvenience.  In  the  other  three  cases  the  prominent  synip- 
persistont  voniitinjr,  which  in  one  lasteil  for  two  years,  recurring 
•VWy  five  or  six  days,  and  then  ceased  spontaneously  ;  in  another  it 
cninwl  by  grasping  the  j>riK^^ss  between  two  fingers  and  bending  it 
k  into  place;  and  in  the  third,  afUir  it  had  lasted  a  month  and 
Ui  by  cxiiauslion  ^eemetl  imminent,  it  was  instantly  relicve<l  by 
reduction  of  the  displacement,  which  was  acct^implishetl  by  in- 
•artinu  a  blunt  li(M:>k  into  the  abdominal  cavity  through  an  incision. 
Mid  tiniwing  the  prix'es«  forwanl.  The  jKiticnt^  were  aged  respectively 
twmly -right,  eighteen,  and  nineteen  years. 

Tlie  elusion  of  blocKl,  which    is  observe<l  after  all   fractures,  may 
n  an  especial  im{>ortance  after  fracture  of   the  sternum,  by  the 
iTV  which  it  n>ay  exert  u|)on  the  underlying  heart.     The  blood, 
injf  from  the  t*»ni  vessels  of  the  b*:>ne  and   periosteum,  makes  lis 
f  forward  into  a  region  where  it  can  do  no  harm  if  the  |>eriosteura 
the  posterior  surtiioe  remains  untorn  ;  but  if  this  rueinbrane  shares 
the  injury,  and  especially  if  one  of  the  internal  mammary  veins  or 
rupture*!,  the  bloo<l  makes  its  way  into  the  anterior  medias- 
s<»metimes  in  sulTieiciit  amount  to  cause  death  pmmptly. 
ptarc  of  the  |M*ri(iinliinu,  or  of  the  lieart,  h:is  Ix^en  observ(Hl  in  a 
few  castti;  as  has  also   probable  lacenilion   <)f  the  lung,  evidenced  by 
appearance  of  suticutaneous  emphy.sema  or  pneumothorax. 
Maloffy.     Fracture  of  the  sternum  may  be  produce<l  eitlier  by  nius- 
action  or  by  external  violence. 
There  are  four  nviirdefl  cases  in  which  the  bone  lias  bot-n  broken  by 
attaining  during  lalH)r,  and  three  in  which  the  fracture  has  occurred 
ao  effort  to  litl  a  heavy  olyect. 

I  violence  acts  either  tiirectly  by  a  blow  u|>ou  the  breast,  or 
iirectly  by  forc^iblv  l)ending  the  b(Kiy  forward  or  backward,  or  pos- 
hy  a  combination  of  the  two  fornis  in  the  fall  u|X)n  the  body  of 
objet't,  or  the  |iaftsage  arn»s^  it  of  a  loaded  w:i^on,  or,  acconling 
by  depression  of  tlie  shoulder  acting  through  the  clavicle  and 
rilis.  It  is  not  uetN'ssary  that  the  force  which  ads  directly 
br  vcrr  great  to  produce  fracture ;  it  is  sufficient  for  it  to  act 
a  liniitt«i  area,  as  in  a  fall  upon  a  stone,  or  stick,  or  tlie  edge  or 
of  a  box. 
The  violence  wlii(*li  pn»4hici*s  indirect  fmcturc  is.  In  most  cases*  a  fall 
atthcr  QpOO  tiic  shoiddcrs  or  buttocks,  or  with  the  back  or  breast  acr<}ss 
mmm  fixed  c»lij«ct,  so  that  (he  tnuik   is  bent  sharply  forward  or  buck- 
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wiinl ;  in  the  one  caw  the  bone  is  hrukon  l>y  being  bent  fonvanl,  in  tlw 
other  by  traction  cxertod  through  tlie  tnn»eular  ottaehments  at  eitlier 
end. 

Diagnosis.  The  diugnoHis  is  reudilv  made  by  the  tihje<?tive  sym|»- 
toni!? — the  dinplaeoment,  mobility,  ami  crepitus — and  by  the  Jocalixe<i 
area  of  jwiin  excite<l  by  pressure,  change  oi^  j><>hlti(Hi,  and  the  more 
forcible  respiratory  m^t.-^.  1  have  seen  u  few  cuses  in  which  the  onlv 
HvmpUMn  was  pain  on  pnrsstire,  with  hitc  cccliymosis.  Tl)c  exuniiriation 
of  the  lH)ne  mufst  be  niade  carefully  in  order,  on  tiie  one  hanti,  ti»  avoid 
niistakiim  .noiiie  irregularity  of  develoj>nient  for  a  traumatic  displaoe- 
nient,  and,  on  the  other,  not  Xo  overhwk  a  i?e<N»nd  or  third  fnictnre,  or 
even  a  singU^  one  in  ca.se  there  shonhl  be  no  di.sphicement.  In  casea 
of  snp[K)sed  injury  to  the  ensiform  appendix  the  fn^jucnt  irre^ularitiM 
in  the  8ha|>e,  i>ohitiou,  and  mobility  of  that  jiurt  nuist  be  iHtrne  in  mind. 

Tlie  inij>orta.nce  of  the  injury  is  by  no  nivans  so  gre^d  an  the  mor- 
t;dily  of  tne  rccorde<l  cases  wonhl  indicate,  for  tills  niortality  is  largely 
due  to  associated  lesions.  Gurit  tabulated  98  ciLses  with  refrrenci*  to 
this  pitint,  among  otliers,  and  found  that  of  54  simple  ira.«4*s  A(\  n^'ov* 
ercd  and  8  died,  while  of  44  eoinplicateil  cases,  eases,  thiit  is,  in  which 
there  was  H>me  severe  asstxriated  injury,  only  1  r»»ct»ver«_il  ami  4;t  <lit»d. 
Of  liO  <yises  iu  which  tlu*  fractun*  wits  certainly  raiisetl  by  direct  vio- 
lence, 15  recovere<l  and  5  died,  3  of  the  latter  being  compficate*!  cases. 

Course.  The  coni'm'  in  the  nncomplicaUHl  eases  is  uneventftil ;  if  pain 
and  oppression  are  miirked  at  first  they  soon  diminish  an<l  disap|M'ar,  as 
do  also  expectoratittn  of  IiIoikI,  dyspniea,  and  tirtlio[mri^.  The  priucijwl 
danger  is  from  pulmonary  otntplications,  esi«.iially  in  the  old  and 
alcoholic.  In  exceptional  cfiseii  the  local  reaction  may  be  great  and 
may  lend  even  to  the  formation  of  an  abficess  about  the  fracture.  The 
pus  may  imike  its  way  to  the  surface  between  the  fragments  or  on  the 
sides,  and  if  it  collects  uj»n  the  j>ostcrior  surface  and  is  discharged 
imi>erfectly  through  a  small  oix'ning.  the  sinus  may  persist  indefi- 
nitely, or  the  unnatnnd  conditions  may  lea<l  to  extensive  caries  of  the 
bone.  Both  (x>Dditions  require  treatment  by  active  oj)crative  iuti*r- 
fcrence. 

Usuallv  repair  takes  place  in  from  fonr  to  eight  weeks,  and  by  a 
b<iny  callus.  The  persistence  of  a  certain  degree  of  displacement  is 
not  um^mmon,  and  in  some  cases  the  def(»rmity  lins  been  extreme. 

Failure  of  Uuiy  union  has  Ikm'u  obwTve*!  in  a  few  eases,  but  ihies 
not  ap|H*ar  to  have  caused  any  disidiility  beyond  a  temjxirary  dithculty 
in  abduction  and  adduction  of  the  arras. 

Gunshot  fractures  may  be  |>enetrating  or  non-penetrating.  A  num- 
ber of  illustrative  eases  t»f  each  kind  are  given  in  the  Surghal  Ifia/jrrjf 
of  the  Wat  of  the  Rebdlion.  The  latter  do  not  differ  materially  from 
GomfK>und  fractures  due  to  any  other  cause,  but  in  the  former  the  prog- 
nosis in  rendere<l  very  grave  by  the  assoeiatcnl  lesions. 

Treatment.  The  first  indi<*;ition  is  to  reduce  such  displacement  aa 
may  exist.  This  is  not  always  fiossible  ;  the  most  intelligt^ntlv  directed 
am)  persistently  conduoto*!  efforts  have  sometimes  failed,  ^\\«t  usual 
method  is  direct  pressure  UfHtn  llic  projecting  fragment,  uidf.*d,  espe- 
cially when  there  is  overriding,  by  Iniclion  ujwn  the  two  piece*.     1  he 
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be  made,  Id  nart  at  least,  through  the  muscles  attache<l 
endft  of  the  bone,  and  is  ace«>m|ilixhe*l  sonjotimes  by  resting  the 
k  apuu  MiiiiK*  nithcr  firm  uhject,  as  u  cushiou  or  box,  and  l>cn(Iing 
bead  ami  shoul<ler&  forcibly  buckwurtl.      At  the  same  time  the 
t  may  be  dirert<M]   to  take  a   full  iiispinttion^  and  the  surfreon 
downward  ngaiuHt  the  n|»|K'r  etlgo  of  the  lower  (raiment  il'  tliat 
U  ii»ual,   |irojc'Cts,  i»r  he  drawH  tliii-   frajr"»<-*nt  downwanl  by 
hold   o(  the  projecting  ribs  that  are  attached   to  it.     Various 
iration^  of  the  plan   have  been  employe*!,  but  all  have  the  same 
ental  idi'ai,  timt  ».if  traetion  in  op[>ositc  directions  ujM>n  the  frag- 
ments bv  foreihie  liending  of  the  IkxIv  backwaril. 

A  iJUmlKT  of  openitive  metli<Hls  have  l>een  pn>j>o»ed  for  use  in  tln»se 
OKCtf  in  which  the  displat.'^'nient  cannot  be  rcthiceil  by  n)unipulatiiin, 
Mieb  aa  to  r:iise  the  depn'Hsc<l  frufruicnl  by  a  sort  of  gimlet  screwed 
il,  or  by  an  elevator  or  blunt  h(H>k  [)assed  uniler  it  through  an 
ctsion,  or  to  cut  away  the  projecting  )>ortion,  or  to  press  it  buck  with 
carried  directly  di»wn  to  it  thrt>ugh  an  incision.  Most  of  tln'se 
u  aii  huggestious  that  have  not  l>een  put  to  tlie  test.  One  ease 
been  alrejidy  mentione*!  in  which  theensiform  appendix  was  dniwn 
farwAfd  suceessftilly  by  means  of  a  blunt  hook  iw.-vseil  into  ilje  per- 
itoneal eavitv  ;  in  another,  of  fracture  at  the  u]>|)er  part  of  the  sternuru 
with  deprcf^suMi  of  the  lower  fragment,  an  incisinn  was  made  with  the 
tenlion  of  introducing  a  hook,  but  the  pleural  cavity  was  openetl 
thr  hU^;^H»n  felt  it  nw^essary  to  ch»se  the  wound  immediatelv.  In 
**r  the  upper  fragm»»nt  was  raised  to  the  pn»per  level  bv  s<.'rewing 
a  ?ort  tif  piroM  into  it  and  *Irawing  it  forward,  hut  it  nfterwani  sank 
jmrtly  liook  again,  and  a  second  attempt  to  raise  it  was  defeated  by  the 
Kviing  of  the  screw. 

Unlr<'*  the  displacement  is  actually  causing  dangerous  or  dlslrciasing 

mptom'^  thes**  methiMls  of  removing  it  by  o|>eration  are  liardly  justi- 

they  vivcry  with  them  risks  that  should  not  be  lightly 

The  i«ulw*Cf|oent  treatment  consists  in  immol)ili»ition  of  the  chest, 
and,  if  necsftisary,  in  the  use  of  measures  to  allay  locjil  inflammation 
and  Xt\  prevenl  nmgliing.  A  convenient  dressing  is  a  broad  tiannel 
bsodaf^  piniie<l  tightly  aUtut  the<'hest  after  forccnl  expiration,  or  liands 
v£  adhesiive  plaster  extending  from  side  to  side  acn»ss  the  front  of  the 
ebeaiC  aad  tv>veriug  the  entire  length  of  the  sternum. 

If  tbe  formation  of  pus  lK*hind  the  lK»ne  is  reeognize<l  or  8uspeete<l 
.•JmkjU]  Ix*  promptly  sought  for  and  evacuated  by  cutting  through  the 
at  the  6eat  or  fracture. 
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Fractures  of  the  Ribs. 


Thksr  are  ainong^  the  comnioiust  of  all  fnicturos,  more  ronimoi 
men  titiin  in  women,  nml  nlniost  unknown  (or  unrcntpiizisl)  in  infunev 
and   eliildlimKl ;  probuMy  niuny  cji.ses   |)ass  nnreeognizeil,  and  die  frv-i 
qucney  is  even  ^rwiter  than  the  sUitistics  liliow. 

Pathology.     'l"he  fnioture  may  Im?  {>urtial  or  C4>mplel<.%  simple  or  ernn- 

tKjund,  single  or  multiple.  I*tirtial  fnietures  may  be  etuistiltittsl  either 
>y  a  fis*>ure  inv<ilvin^  (uily  one  of  tlie  b<»itlerri  ui'  tl»e  rili  ami,  |MThapf^l 
separating  entirely  a  longer  or  shorter  fnipment  of  tliat  l^order,  or  by 
an  iufraelii»n.     The  ft>rnicr  h  very  uncommon. 

Complete  fnietures  may  V)c  (nui*vcrw%  oblique,  iiTepular,  or  nniltiple^i 
and  may  be  liniite<l  to  a  ninglc  ril),  or  may  involve  all  the  true  oneri  on 
one  side,  and  in  Hoine  eawrt  even  many  on  both  sides.  The  central 
rilware  the  ont*i*  nuwt  frequently  broken.  Fnieture  of  the  twelfth  is 
very  rare;  Gurlt  could  find  only  two  ixntinled  cashes,  the  cau>*es  \x'\n^ 
a  fall  n«r:unr!t  the  edf;e  of  a  Mep  and  a  table  rcspeetlvt-Iy.  I  s-nv  4inc 
at  the  Hudson  Street  Ilo^pital  in  1><1H),  in  a  nuin,  fi^y  years  old,  who 
had  been  emijjht  alH)Mt  the  wiiist  in  th<^  hM>]>  of  a  hawser.  He  died  a 
few  dayi>  later  of  ctjineidenl  rupture  of  the  hirgc  intestine;  the  twelfth 
rib  was  bn>ken  obliquely  at  it>*  centre.  For  another  case,  see  Oiaplerj 
XL.,  Dishx-atioa  of  H«id  of  Rib. 

Fracture  of  the  (irst  rib  was  formerly  tliou^ht  ti»  be  ainuist  e<}Uallyj 
rar(%  but  tlie  observations  of  J^ue  *  and  Mai^li'  indicate  that  fr:icture^ 
of  it  or  its  cartilage  may  be  rather  comnu^n.  Lane  found  four  r|>eci- 
mens  in  a  .'M?rie.s  of  200  InxHes  in  the  di.sscctin^r-rtKini,  and  Marsh  Kinrj 
four  casefl  in  six  months'  hospital  M»r\'ice.  Aci'ordinpr  to  I^ine  this  rib! 
is  oiLsily  broken  by  forcible  depression  of  the  shoulder  actinj^  by  direct 
pressure  of  the  elavicli-.  The  synqitom  is  said  to  Ik-  |i:iin  bt-hittd  (he 
upjKT  purt  of  the  stcrrimn  on  lifting  with  the  cf)rres|x)ndinjr  han<l. 

The  t'raeturo  of  a  rib  may  <KH'Upy  any  mrt  of  it,  but  is  most  fre-j 
quent  on  tl»e  wide  and  anterior  half.  The  |K'rioBteum  may  renuiinj 
untom,  and  the  fragments  preserve  their  relations  to  each  other,  o 
they  may  form  a  rt*-t»ntnuit  or  a  salient  angle,  or  override  each  other. 
If  sevcnil  ribs  are  broken  at  the  min)e  time  and  fon-etl  inward  the 
deprrssidu  may  remain  both  broa<l  and  deep.  Overriding  of  the  frag- j 
merits  i.s  imjK>s.>^ible  unless  S4'veral  rilis  are  broken  at  the  .*4imi'  time, 
for  the  muscular  and  librous  attachments  of  the  adjoining  ones  hold  the] 
fragment.s  in  plaiv,  and  the  ribj$  above  and  (ndow  act  as  splints  to  pre-] 

■  l^nr  :  ttrUUh  Miilical  Juunial,  IcdC,  tdI.  ti.  p.  IIH,  ami  (iny'ii  H<M|iit4tl  Krpiirt«,  |hp4\, 
p.  4S9.  ■  llUnh :  Luioct,  Jnuo  30,  lOHL 
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Ivrnt  shortrning.  In  double  or  multiple*  fraotun?  of  nno  or  several  ribs 
the  inionniHliuto  pit'cr  or  ptrrci^  nuiy  tie  so  kH>seno<l  timt  they  move  in 
•mad  o(it  with  over)*  in<^pimti<m. 

In  riMii|KiuDd  frn<!tureH  tlie  wound  of  the  soft  |>artH  in  mrely,  if  ever, 
iiiswl  by  the  pnyeetion  t>f  the  bikini  end  of  the  rib,  but  always  by 
[thi*  vlyoit  which  pro<ltiC4?<l  the  fr.ictuiv. 

The  compliciitioim  include  injtiries  to  tlio  muscles,  which  nro  rarely 

[important,  to  the  inten^iHtal  arteries  and  to  tlie  thoRicic  and  al>iloiti- 

iiial    viMX*™.     The    intercostal   arteries   are    niruly  Pcriously    iiijiircdf 

ttth'Hi^h  mo<ierate  haMJiothonix  in  nut   nncouimun  after  fracture  uf  tlie 

iiidille  third,  especially  of  the  sixth  to  the  ninth  ribs.     Fatal  hcinor- 

inln  the  plciiRd  cavity  has  tMvnrred   in  a  few  eases,  even  after 

iri'  of  a  sinjjle  rib  and  by  slipht  violence,  and  a  ease  of  trannialic 

inrtirt'sm  luis  l»een  n*p*irtcd  (see  p.  76). 

A  wound  of  the  pleiini  and  of  the  bin^  ii^  a  rather  common  com- 
ilication^  and  i^  genenilly  cau^fe<l  by  the  tsharp  end  of  a  fragment,  hot 
in  •orae  cajv*  fatal  injnry  of  the  lung  hiw  been  caused  by  the  crushing 
Frit  «f  the  external  violence  actini;;  through  the,  |M»rhaps  unbroken, 
th^*  thorax  is  rnmpress(»d  bv  the  force,  and  the  bui^  is  put  upon 
tn.'lrh  in  hiioIi  a  manner  that  it  is  actually  torn,  not  iM^rforat^-^l  by 
The  ct»ns#.*cpiences  of  the  wound  vary  with  its  size  anti  with 
Itions  existing  between  the  lung  and  the  thoracic  wall.  If  iliese 
arc  noniuil — that  is,  if  the  lung  is  not  adherent  at  the  wounded 
lir  anil  IiNhkI  csc.'|(M!  more  or  less  freely  into  the  jdeunil  cavity, 
Hm  bing  eollapsi's  ;  if.  on  the  other  liaml,  the  hmg  is  adherent, 
Um  CsaOApiug  air  makes  its  way  into  the  meshes  of  the  connective  tis- 
flie,  smf  may  snr>*ail  through  the  nuHliastinum,  imder  the  ]x>ric^rdiiim 
and  pleam,  ami  into  the  int<'rl(»bular  tissue  of  the  lung  itself  and  the 
sabeutaiieous  tissue  on  the  surfatv  nf  the  IxmIv.  F^miihvsema  of  the 
Mirfibce  may  tw  pnMbu^ed  also  when  the  lung  is  not  adherent ;  the  air 
wlikih  has  ccicn|ie<l  into  an<l  tillirtl  the  j>leurd  cavity  is  fVirciMl  by  the 
itmetion  of  tlje  chest  during  expir:ilton  out  through  tlie  o|H'ning  at 
ictiire,  and  its  plaw  is  supplied  at  the  next  inspiration  bv  fresh 
iwn  in  tliRiugh  the  wound  of  the  lung,  and  thus  a  small  quan- 
itr  t#  iMimpe«l  into  Uie  outer  cellular  ti&nue  at  each  respinition,  and 
will  continue  until  one  or  the  other  opening  is  closed  by  a  clot  or 
ti«  or  n  ehangi'  in  the  relations  of  its  walls. 
tV  t'  the  heart   are  much   rarer,  and  even  more  dangerous. 

IT!"  'h]  **'\k  cai^es,  in  only  four  of  which  the  wound  of  the  heart 

have  l>cen  caused   [)y  the  bniken   rib;  in  the  father  two  it 
to  liave  iKN.^n  caiise<l  by  the  i'ompression  of  the  hcjirt  bctwei-n 
lienor  chest-wall  and  the  vertebral  cohimn,  for  the  pcricanlinm 
iintorn. 
Sttolocy,     FmHurea  of  the  ril>s  may  be  causcil  by  mnsenlnr  action 
\t\  ext<Tnnl  violcnc«».     Of  luuMMilar  action  the  most  eonimon  form 
i«  coughing;  others  arc  sneezing.  lilting  a  luiivy  i»bject,  even 
i)f  in  btMl.     The  lower  rilw,  es|¥MMally  the  eleventh,  are  the  c»ne» 
fly  bn>ken  in  this  way,  but  it  has  hap[MMied  to  the  s<M^ini!, 
:ind  nixth.      It  is  nuu-li  more  cotnioon  on  tin*  left  than  on 
1^     (See  forty  n^>H*i^  f*nllcH!t<^Ml  by  Tunis  in   fuirrrttittf  AM- 
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icnl  Magazine,  November,  1890,  and  tliirtoen  personal  cases  by  Chel- 
nioimki  in  Cmfntlhl. /.  Chir.,  IDOl.  p.  1188.)  The  so-<-aIle<i  s|)ODta- 
neoiis  frartun^  are  olwervecl  almost  exclusively  in  the  insunc,  wliooe 
bones  are  frequently  very  soil. 

By  far  tiie  most  common  ciinse  of  fracture  is  external  violence,  by' 
a  blow,  fall,  or  exce**8ive  pressure.  The  fracture  may  Ik*  dinrt  or 
indirec^t,  but  it  is  not  often  easy  to  dintin^ui'th  bcfwcfii  tlusc  two 
varieties.  In  indirect  fractun\s  i^auned  I)y  pn'ssurr  njxm  nr  near  tlic 
sternal  ends  of  the  rllw  the  fractun'  is  found  most  frequently  in  either  ihc 
anterior  or  ther>osit<*rior  third, and  the  p>iiU  of  g:rt»atest  frtfjncncv  seems  to 
be  very  near  that  at  which  the  force  is  receivwl,  an  inch  or  two  on  tli© 
outer  side  of  the  sternal  end  of  the  bone. 

Sinnptoms.  The  Bymptoms  of  fractui*e  <»f  a  rib  in  the  less  severe 
ca.seb  are  likely  to  bo  ob^^cure.  The  breathing  is  shallow  and  some- 
limes  Ciitehiiig  tlirough  pain  or  fear  of  pain,  and  oc<'a>ional!y  there  is 
very  troublesome  reflex  cough.  Fain  is  provoke*!  by  pressure,  inspi- 
rati<in,  coughing,  snet^ziug,  ami  certain  movements  of  the  body  ;  its 
diagnuhtie  value  eonien  from  its  limitatitHi  to  one  point  under  the  dif- 
ferent <rause8  and  especially  when  pressure  is  mode  on  the  afl'ecte<]  rib 
at  a  distance. 

Abnormal  mobility  h  sometimes  im'M'nt,  but  the  elasticity  and 
mobility  of  the  ribs  make  its  recognition  uncertain.  It  may  sometimesi 
be  made  out  by  placing  a  finger  on  each  bide  of  the  &u$|)ceted  fracture, 
and  pressing  alternately  with  one  and  the  other.  The  same  manipula- 
tion may  pr*Kliu'e  crepitus,  but  usually  this  is  more  readily  rccogni/tHJ 
by  placing  the  hand  flat  upon  the  chest,  and  pressing  e-lightly  at  dif- 
ferent points,  or  asking  the  patient  to  c»tugli  or  dniw  a  long  breath. 
It  may  also  Im*  heard  sometimes  on  auscultation  of  the  chest  in  the 
usual  manner,  and  may  l)e  aciHjmpauic^l  after  a  day  or  two  by  a  pleu- 
ritic friction  sound,  the  result  of  a  ph'uri.sy  excite<l  by  the  trauma- 
tism, and  usually  limited  in  areit  to  tts  immeiliate  neighl)orh(M)d.  It 
is  not  uncnnmion  for  the  patient  himself  to  n'cognize  the  cn'pitus, 
Emphyscnja  is,  iu  itself,  a  very  [K)sitive  sign  of  injuiy  to  the  hu»g  and 
of  fnicture  of  a  rib  if  there  is  no  penetrating  woimd  to  aeonint  fifr  it 
otherwise.  Pneumothorax,  or  hemorrhage  \uu*  the  pleural  cavity  from 
a  lacerated  lung  or  an  intercostal  artery  may  l>e  present  in  any  of  the 
severer  eases  ;  and  bloiMly  expectonition,  which  also  points  toward 
fracture,  is  often  present  even  in  slight  cases,  and  is  not  iufrequebtly 
absent  in  gnive  ones. 

The  symptoms  of  partial  fracture  or  infraction  are  seldom  definite 
entMigh  to  |>ermit  a  fmsitivc  diagnosis. 

The  course  of  a  simple  uncomjdioated  fracture  is  nsunlly  quite 
uiu'ventful:  the  patient  remains  tjuiet.  sometimes  k(*eping  his  betl,  and 
breathes  carefully  and  superficially  to  avoid  pain;  after  two  (»r  thrw 
wtvks  he  tiruls  these  precautions  unnee<'ssarv,  and  thr-  .•*urgeon  finds  on 
examination  that  the  local  tendcrne-^s  has  <lisap|H'ansK  ;ind  thntcri'j>- 
itus  and  mobility  can  no  longer  Iw  detecte<l.  Union  by  n  lM»ny  lailhis 
takes  pla*^  almost  invariably,  notwithstanding  the  defective  immobili- 
zation of  the  jKirts.  but,  as  a  cot»sc*iuencc  of  the  latter,  the  callus  i* 
likely  to  !>c  large,  ami,  when  two  or  more  ribs  have  been  broken,  to 
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unit^  tlir  adjoining  oneg  by  ii  briilp^-  of  new   furniiitinn.     Solidity  ia 
t   first  l>y  (in  cnbheatliin^  rallns,  and   \\\v  union   In'twron   the 
d    fiiirfiM-ivM,  I'vr^n    wlirn    lliry  arc    in    app<^sition,  may  remain 
liiinMXN  for  S4'vrnil  ni(»ntlis.      Fiiilnre  of  union  is  nxxv. 

Di3(|ilao(mii*nt  ijpwiinl  or  downwanl  oi*  a  fragment  may  load  to  its 
unino  wiUi  tliti  adjoining  rib.  or  to  thv  formation  of  a  latoral  joint 
l>olire<in  tlit^m,  as  in  llie  next  following  iiise  ;  or,  if  adjoining  rilts  or* 
divpUctnl  in  op(K»siti'  dir*.ftionf?,  a  gup  may  he  Itd't  bctwo^-n  thorn  which 
Biay  l«id  to  hfPnia  of  the  Inng^  as  in  the  folhiwing  caw  which  is  rrrord*-*! 
in  the  GasfUe  Maficafe  tiv  Parin^  1832,  p.  -l*io,  and  pictured  in  (Vu- 
TeiUiier's  Aiha  iTAuutomk  PtiihoUxjique. 

Tlic  patif-tit  ditnl  at  the  age  of  62  years ;  In  his  youth  lie  had  8us- 
tainoil  u  fnu'tun*  of  the  ribs  by  l)oing  crushe<l  between  the  |>olc  of  a 
va^in  ami  u  wall.  Itetween  the  thinl  and  fonrtli  ribs  on  the  right  side 
near  the  .nternnm  was  a  reduuibh>  tumor  comjKised  of  normal  lung  and 
cmitaiiKMl  in  a  real  hernial  sac.  Ttie  tirst  rib  was  intact,  the  hocouu  and 
third  were  bmkcn  about  three  inclies  from  their  cartilages  with  dis- 
plaoMneot  inward  of  the  anterior  fragment,  overriding,  and  a  vertical 
displacefnent  that  brought  the  posterior  frrtgments  into  contact  and  led 
to  the  fiirmation  of  a  false  joint  between  thcni.  The  fourth  rib  was  bent 
aliarfily  downward,  forming  the  lower  limit  of  a  gap  that  was  four 
iacbc«  long  ami  two  and  a  half  inches  wide  at  the  widest  pi»rt,  an*i 
UmM  wttjt  lK)unde<]  aln^'c  by  a  small  strip  of  bone  extending  from  the 
Ibarth  costal  enrlilnge  along  the  lower  border  of  the  thinl  rib,  and 
booocning  attachiMl  to  the   latter  near  its  middle. 

TKe  eours*^  antl  symptoms  in  the  severer  cases  vary  with  the  degree 
clara4'tor  of  the  complicnitions  which  give   them  their  gravity. 
»h\?4*mn  may  l>e  slight  and  transitory,  or  it  may  continue  for  days 
tpread  over  a  large  jmrtion  of  the  surface  of  the  l>o<iy.     If  the  air 
into  ihn  iravily  of  the  chest,  or  if  the  fracture  is  compoun*!  with 
iting  wound,  the  resultant  dv-spntea  and  oppressitm  may  l>e 
and  the  physical  signs  of  pneumothorax  will  be  fotmd  u|>oq 
If,  In   atldititm  to  the  cscaix"  of  air,  there  is  also   free 
_    iutJi  the  chest  from  the  torn  lung  i»r  an  intercostal  artery, 
phvfticai  itigiLS  will  Im;  I'orresi^ondingly  mmlitied.     Kxtreme  dysp- 
lue  to  ei»ngestion  of  the  lung  following  promptly  upon  the  injury, 
unmmmoii,  atid  pneumonia  (»ccasionaily  results  luul   leads  to  a 
'  ttlou  in  the  old  and  feeble. 

-orve<l  in  half  a  dozen  cases  of  severe  compression  of  the 
itli  fracture  or  dislooati(»n  of  ribs  or,  more  commonly,  costal 
a  peculiar  dusky  discoloration  of  tlie  skin  of  the  face,  neck, 
and  upper  fiart  of  the  chest,  together  with  marked  subconjtinctival  bul- 
bor  '  M'-iiii  Dcarlv  limitcil  to  the  iiitcrpal[>cbrai  s|>ace.  The  dia- 
eoli  >•";  not  disapfx^ir  on  prctisurc  an*!  is  apparently  due  to  the 

mlttrio^iitaitor  of  the   blood,  pos^iblv   through   uinimierable  minute 
^fVptOaiT  extmvasations.      It  ap(H>ars  imuicdiutcly,  is  evidently  due  to 
MMDpreonon  of  the  chest,  and  disappears  slowly.* 
Legroa  Clark '  claims  that  ktious  functiftuni  denuigement,  without 
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orjrinic  lesion  nf  the  hin^,  may  ropiilt  from  contusion  or  ooncofwion  of 
the  cliest,  tliat  it  may  he  trjirisirnt  or  niny  l)€  followed  by  inflammation, 
locjil  or  gL*n(.'ra!,  of  llie  art'ci-te^l  liinjr,  aiul  that  it  is  somt'tinicrs  oIkhtvwI 
ill  the-  Uiiig  on  the  ^iile  opiKT-^ite  that  which  has  ^ustaintil  thti  injury. 

Prognoais.  The  prognosis  dejiends  largc*ly  upon  the  complications. 
Simple  fractures  without  imp>rtant  cnmplicAtions  do  well,  n<i  a  rule; 
the  exceptions  are  found  mainly  in  the  old  and  feeble,  whose  lives  may 
l>e  eniiaii^^ered  by  con^ottion  of  the  lunjrs,  pneumonia,  or  pleurisy. 
Cases  complicate*!  by  wouml  of  the  heart  or  |K*ricar<lium  an*  usually 
promptly  fatal.  Wounds  of  the  Iting?  arc  serious,  but  there  are  many 
instances  of  recovery  even  in  ca.«es  where  the  laceration  of  the  lung 
was  probably  exteubive  and  accom{)anied  a  fracture  that  was  in  itM^lf 
severe. 

Treatment.  The  indications  for  tri'atmcnt  arc  to  rtnlufx^  any  displace- 
ment tiiat  thrr»atcns  to  produce  a  coniplicatiou  or  that  tonuses  pain,  to 
immobilize  the  chest-wall,  ami  to  relieve  or  prevent  pulmonary  inflam- 
mation or  cong*?stion. 

Outward  angular  displacemont  may  be  corrected  by  pressure  ujK)n 
the  proj<x:ting  angle,  ana  inward  angular  displai^ment  may  sM.mietimw 
be  corrected,  when  the  broken  surfaces  arc  still  in  wmtact  and  the  frac- 
ture is  situated  near  the  middle  of  the  rib,  by  pressing  the  sternum 
backward  antl  thus  springing  the  Ijone  out.  If  the  fragments  luive 
overriden  this  manteuvre  is  worse  than  useless,  for  it  i^n  onlv  increase 
the  diifplaoement.  Relief  may  also  be  obtained  by  making  tlic  patient 
strain  or  draw  full  deep  brcat^is,  Kavaton  relieved  the  jwin  and  cor- 
rected the  displacement  in  one  case  by  suspending  the  patient  upon  two 
hmIs  passcil  under  his  axilla?, 

Wlien  the  disj)Iaccment  was  greater  and  one  of  the  fragments  was 
pn*t4se<l  inward  ^laigiiigne  iiigenioiihly  made  use  of  the  other  to  elevato 
it,  pressing  it  in  until  the  ends  met  and  became  Iocke<l  t*>gelhcr  by  the 
irregularities  of  their  broken  surfaces  so  timt  the  ela.sticity  of  the  sccoikI 
shoidd  s(trve  to  niisi'  the  first. 

For  the  elevation  or  removal  of  a  depressed  fragment  by  <»|>enition 
a  number  of  methods  have  been  proposed,  but  verj*  few  inslnn('<\s  nn> 
known  of  the  il*c  of  any  of  them.  If  such  elevation  shouhl  s^'i-m 
ncccssar}',  and  if  approach  through  an  incision  were  dceme^l  inatlvisable 
because  of  the  risk  of  the  admission  of  air  to  the  pleuml  cavity,  the 
old  suggestion  of  raising  tlie  bone  by  means  of  a  hook  passed  through 
the  skin  ami  l)ehind  the  iipi»er  bonier  of  the  bone  might  be  use<l. 

Immobilization  of  the  chest  is  best  ettcctctl  by  surrounding  it  with 
a  broad,  snugly  drawn  piece  of  adhesive  jdastcr,  or  with  two  or  three 
uarn>wer  strips.  The  guide  to  the  amount  of  pressure  is  the  comfort 
of  the  patient.  Malgaigue  preferred  a  bamlago  three  or  four  inches 
with'  ami  long  eiuMigh  to  pass  once  and  a  half  around  the  chest,  and 
he  di<l  not  place  it  Kiwer  than  tiic  ensifurm  appendix,  Wicving  it  Ut 
Im>  sutficieiit,  whichever  ribs  miglit  l>e  bniken,  to  restrain  the  move- 
ments of  the  middle  ones.  When  a  circular  Imndiige  i^annnt  Ix;  borne 
he  rccommcndii  that  a  long  narrow  strip  of  plaster  should  l>e  ciirritd 
fn>m  the  anterior  end  of  the  scv«^nth  rib  on  the  right  side,  for  example, 
across  the  front  of  the  chest,  under  the  h'ft.  arm  and  acn>ss  the  hack  to 
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Ov<»r  the  right  shoulder,  thence  apiin  acmss  the  chest  in  front  ami 
BTOOIkI  the  Ifft   siiie  aru]   hack   to  emi  at  the  crcHt  of  the  rijjht  iliiiin. 

IThisi  imniohilixeA  the  leil  side  of  the  chest  very  effectually  and  loaves 
lh»*  n|i;hi  aide  free^  He  suggests  that  in  addition  the  arm  should  \ie 
^ctl  t4*  the  ^de. 
i  Tho  proMire  of  a  luuidage  is  u<H>fuI  also  to  prevent  the  spread  of 
Mphr^ema.  Thi.**  ooniplicjitioM  seldom  riMjuires  any  more  active  treat- 
BieDt,altfiuu^h^*ariHoaiu>n>  liavebeen  made  or  theair<lra\vn  oft'  through 
A  troemr.  If  either  methixl  is  used  the  instrnmcnt  should  Im'  npjili4Hi 
at  a  (Itstance  from  the  i'raeture.  Tlic  more  dungenMis  variety  of 
emphvaema,  that  in  which  the  air  makes  its  way  into  the  inediaHtitium 
aoa  the  interlobular  tissue  of  the  lung,  its  not  amenable  to  o|>enitive 
tnatmeat. 

Id  poenmothopax  it  may  be  desirable  to  draw  off  the  air  through  an 

aspinting  nri^-dle  or  a  <^^iiula  in  order  to  relieve  tlie  pR'ssurc,  antJ  if 

bhaoi!  arenmulatcK  witliiti  the   pleund   cavity  in   qtiuntities  sufficiently 

^_larve  to  endangt-r  life  by  interference  with  the  action  of  the  hcait  and 

^^itfirr  or  Ixith  liingH,  it  may  become  necetftsary  to  remove  it  liy  a>pira- 

^Rt  -     r  nuMsion,  but   the  indications  shouhl  be  very  plain  before  the 

f  ^  iecidi^  to   interfere  in  this   manner,  since  the  removal  of  the 

b^j(«i  ;iod  the  relief  of  pn^-svurc  may  only  lejid  to  a  return  of  th<?  bleetl- 

inir.      Persistent  internal  henjorrhage  ctui   be  treated  only  by  indirect 

m*9is«r*ss,  bci-jius*?  its  source  i^nnot  Im!  rec^ignixed,  and,  if  recognized. 


.K,l.l, 


conid  not  Im»  reache<l,      It  has  l>een   found   us<»fnl  to  constrict 

*  cimilarly  at  the  groin  with  rubber  ttd)ing  ora  n>ller-l)andage 

itly  to  arn»st  the  venous  current ;  this  withdraws  a  consid- 

»1  lit  of  bhMxI  tempiirarily   from   circulation  and  acts  as  a 

m.      It  sometimes  arrests  blee<ling  instantlv. 

life  is  thrt^tentnl  by  pulmonary  engorgement  with  extrenm 

'Apmra,  bhH»d  should  be  taken  from  the  arm  immediately  and  fn'cly, 

iwl  tlw*  ble«tling  should  be  rejH'ate«l  if  the  symptoms  niip|H^r.     The 

T  tt-oi»rtls  an'  full  of  cjises  showing  the  benefit  of  this  practi<N>,  and, 

di'rn  surgeons,  Mr.  Bryant  reeommemls  it  unhesitatingly  and 

He  siys :  **  BUs?^!  with  no  sparing  haml.  .  .  .    When  ri'lief 

hm  hnm  obtained  arrest  the  How  immediately,  as  syncope  can  only 

do  barm,"  then  follow  with  antinmnv. 


Fractures  of  the  Oostal  Cartilages. 

The  first  mention  made  of  tliis    lesion    ap|M'ars    to  have  been  by 
in^r  in  Ui^lH,  and  it   is  not  again  rt^fernnl  to  in  uunlii^al  lit^'niture 
ntil  ]80o,  when   Lobstein,  at  Strasburg,  and   in   1804!   Magendie,  at 
each  deserilied  it  with  cases.     Additional  observations  were  made 
Wpcch,  Sir  Astley  ('<»oper,  and  Vel|tf;ui,  and  in   I84I  Malgaignc* 
'  ImkI  a  paper   upon    tne   snbjnH    whirh,  six  years  nfterwanl,  he 
need  in  part   in  his  liook  on  fnirturcH.      Since  then  but  little 
has  lieen  tlone  ujmn  the  subject,  mof^t  writers  contenting  them- 
willi  renrodueing  in  sid»st4ince  Malgtiigne's  chapter,     (iurit  eol- 
tnan  thirty  case^  for  the  chapter  Uf>on  it  in  his  b*.K»k  oil 
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fnioturcH;  and  Paulet,*  who  anpL-tirh  not  to  have  known  of  Gurlt's 
work,  ^i\'Vb  fourtt^on  ca.ses  which  Ik*  uhtained  bv  a  partial  search  through 
Frt'tu'ii  pt'n\Mlic;il  litiT.itiirc,  tmly  four  of  whicli  are  mentioned  bv 
Giirlt.  Iionrnrville*(lS80l  and  Pozzi  ^  (1888)  raistwl  (he  list  to  wvcnty- 
nine  casi's.     1  hav*'  w*en  two  ur  thrw. 

Frartures  orour  much  more  fVe<|Uently  at  or  near  tin*  junction  of  the 
cartihi^e  and  rib  than  at  any  otlier  jtoint,  and  nioi*e  fretpiently  in  the 
seventh  and  cightli  ril>^  than  in  any  other.  The  fracture  n»ay  be  double, 
and  may  involve  s<n*end  e^irtila^es  on  one  side  or  on  Uitb.  All  the 
reeonled  fraetim's  have  been  <'om]ilete  with  the  exception  of  one  m.*c; 
they  l»ave  Ik'cu  |»er|>endienlar  to  the  lonj^  axis  of  the  cartilajr**,  or  very 
8li;:ht]y  ubiioue,  and  the  surface  has  always  been  smooth,  without  ser- 
rations or  splinters. 

It  is  probable  that  persons  advanced  in  life  are  more  liable  to  this 
fracture  than  tlie  young,  bewuise  of  the  calcifH-ation  or  os-sificati<in  of 
the  cartilageii,  but  it  ha.-^  occurred  in  young  men  (seventeen  ytar»)  aud 
even  in  a  child  .seven  years  old. 

Displacement  hai*  been  absent  in  a  verv  few  cases ;  in  most  it  takes 
place  in  liu*  antercH|>ostenor  dire<*tion,  arul  in  some  the  frugmenli*  liave 
overriden  in  the  directi<»n  of  the  Iiinj:  axis  of  the  rib.  This  latter 
form,  proliably,  ij-  |Ktssib!e  only  in  the  longer  and  more  curved  ribs,  or 
when  several  adjoining  ones  are  broken.  The  sej>aration  in  either  of 
these  two  directions  may  amount  to  as  nuieh  as  an  inch,  but  i-^  rarely 
BO  great.  Either  fragment  n»ay  lie  in  front  of  the  other,  although  the 
coMtal  fragment  pi-ojeeti*  more  fre<|Uently  than  the  sternal  one;  the  dis- 
placement, however,  appears  to  depend  entirely  u]>on  the  <lirt*ction  of 
the  fracturing  fonx*  and  upon  the  p<^>siti<»n  o«*eupie<l  Uy  the  jmlient. 

No  instance  of  a  conipoiind  fracture  of  a  costal  cartilage  is  on  reconl, 
and  the  complications  are  less  I'lvtpient  and,  as  a  rule,  less  serious  than 
those  aee*mi|>anying  fmctures  of  the  ribs.  In  some  cases  where  the 
violence  has  been  extren»e  and  many  cartilages  have  Ix-en  broken  fatal  J 
injury  has  been  done  at  the  same  time  to  the  heart  or  great  vessels,  but  fl 
not  by  the  penetration  of  nne  of  the  fragments  ;  the  visicra  an*  cnislied 
or  ti>rn  by  the  c(»utinue<l  action  of  the  force  aftiT  the  wall  (»!'  the  clKst 
has  yirldiMl  undrr  it. 

Hernia  i>f  flic  lung  has  been  observed  in  tliree  cases,  one  at\er  fni«>-       i 
tare  of  the  thirtl  and  fourth  cartilages  and  rupture  of  the  intere<»sta]  fl 
muscles  by  the  fall  of  a  heavy  weight,  the  se<*ond,  a  double  one,  after  " 
fracture  or  diastasis  due   to   paroxvsms  of  coughing,  and  the  third, 
deserved  bv  I^-gros  Clark  *  after  a  blow  rtH-'eivinl  frnm  the  shaft  of  somi? 
vehicle.     In  this  one  the  c-artihige  nf  the  sec<md   rib  wus  driven  in, 
creating  a  ga|»  thmuuh  which  a   tumor  as  large  as  the  fist  appeanil  iit 
eiieh  inspiration  and  dis2tppeare<l  at  eturli  expiration,  leaving  a  dcpri's- 
sion  eajHible  of  containing  at  least  two  ounces  of  liquid.     Uecovery  in 
tliree  weeks,  the   gap  persisting   but  **  evidently  oeeupie<l  by  some 
plastic  deposit.'* 

>  Pnulrt:  IMct.  Knc7cliipMi<|tic,  Pint  Series,  vol.  xxf..  ftrt  VM*^  IN78. 

>  Bi>iirDPvilli<:  rn>sr^  MM.,  tS80.  *  Poxxl :  Ibid.,  October  20,  U 
*  IjbgTiM  dftrk :  Li»c.  vU.,  p.  306. 
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In  seven  caj><8  ihe  fracture  has  l>cen  prtKliiccnF  In*  must'iilar  action, 

dihcr  All  <^xoofl»ivo  t't!'ort,  as  to  avimi  a  fall  or  to  tlimw  a  liciivy  objet^t, 

or  ooi>gfiine  or  sneezin]^.     Thus  JJroca  '  re[M»rto<l  the  ca.^  of  a  |)orter 

at  Um  murket  who  having  phuMHl  a  szick  t»f  jx-as  upou  his  shoulder 

Mkeil  a  cnrunide  to  add  another  to  it.     The  latter  thrc'w  the  second  :^io 

iMMvUy  upon  him^and  in  the  efibrt  to  avoid  a  fall  under  the  wei^^ht  he 

fnicture<l  the  carcilajk^  of  the  sixth,  <^vcuth,  and  ei^^lith  ril)s  un  the 

risfat  Hide  at  riointA  seven  or  eight  centimetres  from  the  meilian  line. 

Fmctorea  nv  oxternal  violence  may   l)e  direct  or  indirect,     (iurlt, 

^^fthinka  the  indirect  fractures  take  place  at  or  near  the  co8tt>-chon<lnil 

^■lui^etion,  the  force  acting  u|)on  the  rib  itself  in  ^uch  manner  as  to  spring 

^|h  Anterior  end   outwarti,  while    in  the  dire<:t  fnictures  the  f<irce  is 

^^Hblted  uf>on  a  restricted  area  of  the  cartilage  itself,  as  in  a  fall  upon 

^■te  9^gp  of  a  tub  or  step,  the  blow  of  a  fist,  the  kirk  of  a  horse. 

The  ^raptoms  arc  local  pain  and  deformity.     Crepitus  and  abnormal 

lility  are  not  often  recoj^nizable,  but  if  displacement  is  present  it  iran 

dly  l>e  made  out  by  following  the  outline  of  the  rib  and  cartilage 

with  the  finger  and  by  obser\ing  that  it  can  be  increased  or  diminished 

by  preamtre  upon  one  or  the  other  fragment.     It  may  nr)t  Iw  easy  in 

aaai0  ones  to  ny  whether  the  fracture  involves  the  rib  or  the  cnrtilnge 

and  in  others  whether  it  is  a  fracture  of  tlie  cartilaLre  or  a  dislocation 

of  its  eternal  or  o>stal  end,  but  the  question  has  no  practical  imjwr- 

taootL 

^H      Thr  prog^nosis,   indej>pndent  of  compHcation.s,  is  favorable,  and  the 

^lA^K'iurv-  may  be  expected  to  unite  in  thrcH>  or  four  weeks.    Our  knowl- 

^Mdecof  the  mtxleot  repair  has  Wn  obt4iine<l  partly  by  experimentiition 

^Ptoad  partly  by  examination  of  s|x*cimens.     When  the  fnigments  remain 

end  to  »^nd  and  the  fractiirwl  surfaces  are  more  or  less  completely  in  con- 

^-lart,  a  fibroib*  band  unites  them,  and  the  imion   is  strengthened  by  an 

^■ftxtrraal  rinji^  of  spon^*  lione.     In  a  specimen  obtaineil  by  Basserau' 

^nod  examined  microscopically   by   Malasse^,  and  in  one    reported  by 

^fPoaori,'  it  was  found  that  the  centnd  band  was  (Kirtly  cartilaginous, 

mad  it  is  asserted  that  in  other  specimens  points  of  ossification  Imve 

foand. 

Pio.  69. 


«rf  (rvtw«offte«MUairtlUff«.     (OimLT.)      R«pftlrorfhu!tareor«eo«tAl<«rtllac». 


Wh«0  the  f^a^5nlents  override,  they  take,  so  far  at  least  as  the  broken 
are  eooocmed,  little  or  no  jiart  in  the  repair.     Union  is  accom- 


|di«be«]  bran  int<'nnediate^Nin<l  which  is  at  first  fibrous  or  cartihi^ritmus 
MmI  Biav  lirotime  bony  (Fig.  ()H),  or  if  the  fragments  arc  in  mntact 


l|a»lcd  by  Pmu\vU  to«.  ciU  l>.  <t 


>  Vouk :  ld».  cit. 


BiuiBcniU :  I'kulei.  1<m>-  <-ii..  p.  na. 
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tht*  D^Yf  hoiw  forniH  no  the  sides  and  the  endti  (Fig.  69)^  and  in  l»otli 
CHHiv  it  cMvolopes  the  picoea  more  or  less  coraplotely  like  a  ring.  Tins 
ring  origitmtes  apjwiroiitly  in  tlie  iHTicliondnuni,  and  its  ossifirution  is 
thi.'  tiiml  result  of  the  formative  irritation  created  hv  tlie  tratitnatism, 
and  i.-*  iinalitgdu.s  to  the  ossifioiition  Hoen  so  constjintly  not  only  in  carti- 
hige  which  would  normally  be  transfonne<^I  into  bone,  but  also  in  others  > 
8ueh  aH  that  of  the  larynx,  whojie  normal  evolution  does  not  incluilo 
that  change. 

Treatment.  The  treatment  is  Bimihir  to  that  of  fracture  of  the  riii** : 
re^hictinn  of  a  displnoement  if  necessary  and  pr»ssible,  and  immobiliza- 
tion. The  former  must  l)c  accomplishofl,  if  at  all,  by  placing  the 
patient  upon  the  opposite  side  or  upon  his  back,  by  drawing  the  shoul- 
ders back,  or  by  deep  inq>irationH  ;  the  latter  by  a  body  l)andage,  strifA 
of  adhesive  pl'wtcr*  or,  following  Malgiiigne's  example,  by  a  hernial 
truss  so  placed  xs  to  restrain  the  fragment  that  tends  to  pn»ject 


ER   XVI  L 

FRACTUEES  OF  THE  CLAVICLE. 

RE  of  the  clavicle  is  a  common  injury  and  is  especially 
tnnati«int  in  chiI«lli«KMl,  taking  the  place  at  that  a^e,  a;*  was  pointo<l  out 
by  Kn'mlcin,  of  ili-ilmuition  of  the  shoiihler  by  direct  violence  later  in 
lifr.  That  Ih,  a  fall  ii{M>n  the  shoulder  breaks  the  clavicle  of  a  child 
dislocates  tlie  shoulder  of  an  adult. 


Pathology. 

been  found  convenient  by  most  modern  authors  for  the  pur- 
Mtidy  and  description  to  (fivide  the  fractures  into  three  ^n>up,s, 
aoeonliiig  ast  they  occupy  the  inner,  middle,  or  outer  third  of  the  Intne. 
The  avcra^  length  of  the  clavicle  is  six  inches,  and  this  division  into 
thirds  of  aliont  two  inches  each  correspontls  to  anatomical  differencoH 
■f  pgoiMlerable  clinit^td  in]|Mirtancc.  To  the  flattened  outer  thinl  are 
■HM  the  trape/.ius  and  deltoid  muscles  and  the  strong  eoraco-clavie- 
nlir  lijrnmcnt  bin<ling  it  to  the  coracoid  process,  the  inner  fasciculus  of 
whieh,  known  as  the  conicoid  lig:imer»t,  marks  the  inner  limit  of  this 
rtion^  and  can  sometimes  lie  readily  felt  U|K>n  the  living  body.  The 
np  line  Ifctwccn  the  inner  an<l  middle  thirds  is  not  so  definitely 
.•d  anatijmically,  it  corresponils  approximately  to  the  point  wljcre 
~icii*  cms-***:*  the  lower  or  outer  e<Jge  of  the  first  rib.  The  inner 
tttarlKHl  to  the  sternum  by  the  sterno-clavieular  ll^ments,  and 
the  mrtihii»<'  of  the  first  rib  by  the  eosto-clnvicidar  or  rhornix>id 
t.  To  its  upper  bonier  is  attaehetl  the  stcmo-cleido-mastoid 
c»  to  it*  I<»wer  the  pectoral  is  major. 
Rin<5e  the  <mU:t  thinl  is  broadly  attacheil  by  ligaments  to  the  sc*apula 
i*  ap|Rir«'nt  that  after  fnu-lure  of  the  bone  in  the  inner  or  middle 
tkinl  tliM  outer  fragment  will  not  Ik*  al>le  to  change  its  rclnti*»ns  to  the 
ftCApula  materially,  and  that  its  displacement,  therefore,  will  be  gov- 
cnx^  by  the  elumge  of  position  of  the  latter,  by  ita  sinking  inward 
orwanl  to  the  side  of  the  chest  in  consequence  of  the  loss  of  it» 
or  8up[virt, 

outer  |V)rtion  of  the  middle  third  is  by  far  the  most  Cinnmim 
of  fnietures  observinl  clinically,  but  I^ane^s*  observations  in  the 
ting-mom  and  his  t!X]>eriment-s  inditriitr  that  fractures  of  the  outer 
1  may  be  very  fre<pient  and  usually  unreeogniz^. 
The  fncturo  may  be  jmrtial  or  complete,  single  or  multiple,  simple 
oKnpiMmd  ;  the  most  freipient  form   is  Biroide  complete   fracture. 
OoinpoDnd  fnuHure  is  so  rare  that  Gurit  says  he  could  tind  only  four 
rxamplai  of  it,  and  [laniilton,  who  giv<»3  the  same  four  eases,  .says  he 
never  met  with  an  example.     I  have  m'cn  one :  A   laborer  Mas 

<  L«De:  0U7'«  UovpiUl  Rvporta,  1HH6,  vol.  xUU. 
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struck  l>v  n  falling  stono  upon  the  shoiildrr  and  sustained  a  fraotureof 
tht'  rigjit  cljivk'lc  at  a  point  nearly  two  inclu*s  fn»ni  the  strrnal  end  of 
the  btme.  The  line  ol'  frai-tiin-  was  oUliqne  from  above  downward  uml 
inward.  A  large  ragged  wound  exlemled  ba<'k\vard  aertjss  theelavidr 
and  shoiildor,  in  wlii<'h  some  nt"  tlu-  divide<l  fibres  of  the  tmjiczius  coulii 
be  seen.  Tlie  outi^r  end  of  the  inn*'r  fiiiginnnt  was  <lireete<l  sharplv 
nitw»nl,  the  outer  fnigment  lying  below  and  a  little  difitanee  from  it. 
Tlie  wonud  healeil  almost  etitirely  in  alxjui  six  weeks,  but  when  last 
seen  there  was  still  a  sinus  over  the  cn<l  of  the  inner  fnignient  thrtmgh 
whit^h  a  pnilie  eotdd  be  pa.ssed  to  the  l>one, 

Incotnplete  or  paHial  fracture  is,  acconbng  tii  Hamilton,  who  gave 
nineh  attention  to  this  variety,  ven'  eonmion.  He  thinks  that  M 
of  tlie  lo7  fraetnres  of  the  chivide  recorded  by  him  *  were  {Ktriial 
fractures,  and  savs  tliat  at  least  eleven  of  these  were  immediatelv  and 
spontaneously  restored  to  their  natund  axes.  The  symptoms  accepted 
for  this  diagnosis  are  the  history  (^f  a  fall  npi>n  the  shoulder,  or  at  Icajil 
indirect  vioienci',  the  youth  of  the  patit'iit,  a  swelling  u|w»n  the  upper 
surface  and  front  or  rear  border  (tf  the  middle  third  of  the  bone  ap|K*ar- 
ing  within  two  or  three  days  after  tlic  aeeident,  possibly  a  change  in 
the  axis  of  the  bone,  and  possibly  ability  to  straighten  it  with  slight 
crepiuis. 

1.  Complete  firacture  of  the  middle  third  may  be  o})]ii|nc  or  transverse, 
the  former  variety  iH'ing  f(>uiul  most  eoinniouly  in  adults,  the  latter  in 
chthh'cu.  Till'  line  (»f  an  oblique  fiiieture  nsnally  runs  inwani  and 
downward  t)r  Imckward,  but  may  take  any  other  direction  and  may  be 
nearly  transverse,  or  extremely  oblique  (Fig.  70),  or  practically  longi- 

Fio.  70. 


Obllquu  Iracmre  of  XUk  clftvicle. 

t4idinal,  as  in  a  case  observed  bv  Chassalgnac  and  mentioned  by  Polail- 
lon,-  in  which  the  fnicture  ran  fnjm  the  centre  of  the  acromial  end  to  a 
point  just  external  to  the  stenio-elavicular  articulation,  dividing  the 
bone  into  two  longitudinal  halves.  JluUiple  and  eoniniinuted  fraetures 
are  rare.  When  the  fraettire  is  multifile  or  double,  the  intermediate 
fragment  is  likely  to  occupy  a  very   irregular  |M.isition. 

Tiie  most  <^)mmon  displacements  art*  priKhieed  by  the  falling  for- 
ward, downward,  and  inwani  of  the  shoulder,  the  consequence  of  the 
loss  of  sup|>ort  n(»rmrdlv  furnished  by  the  clavicle,  and  de^wud  s<ime- 
what  upon  the  direction' of  the  line  of  fracture.  The  commonest  form 
is  that  in  which  the  sternal  fragment  is  drawn  upwanl  by  the  sterno- 
cleido-raastoid  muscle  or  pushed  upward  by  the  outer  fragment,  which 

>  iUmiUon  :  Kmctuirn  »nrt  UUlocatiipns,  iiih  «!.,  p.  IK), 
»  Poiaillau  :  Diet.  Kucyclup^cliquc,  art.  Uuvicule,  p.  682, 
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luwarcl  ult>Dg  i\\v  uinler  or  anterior  Hurfaee  of  the  other 
"at  the  s%anio  tinif  rhniipHl  il**  (lirrriioii  MJiiR'what  l»y  llie  slnk- 
^^iop  of  it.i  ai>rv>inial  t'lul.  Thi-  >hi)rt#*ning  may  he  very  iiotahle,  noarly 
^bi)e  thin!  of  the  entire  Icn'^tli  «if  ihr  hone  in  a  specimen  mentione*!  by 
^BM^I^igut^-  Another  lorm  is  fninwl  where  the  line  of  I'racttire  ii?  such 
^Bhat  iIk*  fru|;ments  ilo  not  n>:ulily  leave  eaeh  other,  and  the  broken 
^KntU  arv  ■'  '1   li.>gether   n|»vanJ  and   IwiekMunl   by  the  falling  in 

^ftf  the  !^l>'  '•  that  the  i>one  fornus  an  an<;ie  at  the  sent  of  fmctnre. 

Ill  wime  exee|MiunaI  fnises  the  outer  fragment  has  lain  upon  the  up|>er 
posterior  snrfiu'e  of  the   inner    fragn»ont.       Malgaigno*  siiys  this 
inrtr  wa8  mrntitmed  by  Hip|H>erateSf  and  that  he  himself  saw  one, 
•' ■•  one,  example  of  it.     Under  thei^e  eiivumjitances  the  sternal 
is  held  down  instead  of  being  pushed   up  by  tlio  other  one, 
u  displaiNinriit  is  mainly  in  the  direction  4»f  tlie  latter,  the  inner 
which  iH  luniiil  upwani,  forming  a  projection  at  the  seat  of 

Fiii.  71. 


Fncdin  of  Uw  cUvicle.    Dnloo  with  extreme  dUi^Mwiiifut 
Fia.  72. 


Fncturo  of  tli«  olarlcle. 

rsc  fractures  the  broken  Hnrfaccs  seldom  leave  eaeh  other, 

And  displacements  possible  an»  in  thickness  and  direction,  the 

ilcrai    ami  an^^ular.     The  hitter    is  the  one   usually  seini,   the  angle 

lir^x*t4xl,  for  rejisons  that  have  l>een  already  state<l,  npwanl  and 

■   common  and  |w^rsisti*nt   ean.-ae  of  these  disphuvment.s  in 
the  Irnd^'iicv  of  the  s<*:i|>nla  and  >hi»uldt'r  to  fall   forward 
\r^\  iijM»n  the  chest,  l>nt  it  is  aide*!   lanrely  in  the  tirsl   placr  by 
iring  f>>ree  which  ct>ntintic.H   r<i  act  after  the  bone  has  yieldiKl 
Thnii,  in  a  fall  np4»n  the  slionlder  or  the  ont^tretohiHl  hand,  the 
'-■■'''  break:*  bv  the  exngi^*nition  nf  its  nr»rmal  curves,  ami  as  the 
1  <if  the   line  of  fnu^tnrr  is  usually  downward  atid   inwaiil  the 
Irattment  U  fttn^iNl  inward  on  the  under  side  of  the  other  and 
iJy  turn*  tlie  ti!it4'r  imhI  nf  iIh*  latter  upwanl. 
2.  ftictan  of  the  OQt«r  Third.     Thirt  variety  is  next  in  fre«jiteney  to 
ilhf*  prrewling,  and   may  U*  pro4luee<]  by  direct  or  indirect   violence. 
Ik-  direction  of  tijc  line  of  fracture  ia  more  commonly  tmii'^veriM'  than 
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oblique.     The  dcgrco  of  displacement  varies  gpcatlv  in  fliflTePcnt 
boinLi;  very  notalik-  in  some  and  slight  or  entirely  aonent  in  tellers. 

When  dipplacenicnl  existn  it  \s  ni^ually  an  angular  one,  the  ujm'x  of 
the  angle  heiiif;  directed  baekward.  In  stMue  sjKximens'  lH>ny  union 
has  taken  place  ix'tween  the  clavicle  and  the  («cnpnla,  jn^'^umaldy  by 
ossiOeation  of  the  coraeo-elttvicnlar  lignment.  It  is  in  tlie  fonn  of  a 
prop  extending  fmn»  the  under  side  of  the  clavicle  to  the  base  of  tli4* 
coracoid  pnKcss,  and  soinetiaies  to  the  nolcii  of  the  Hea]>ulu,  and 
usually  convex  posteriorly. 

Fia.  7a 


Pnuiuru  urihv  cUvicle.  natcr  UilnL    Bxireme  angular  dlvplaenneiil.    (R.  W.  Bum.) 


When  the  fnicture  is  external  to  the  trai>ey.oid  ligjinient — tliat  is,| 
M'hen  it  lies  within  the  outer  inch  of  the  bone — angular  displacement  ir 
the  nde,  the  outer  fnigmcnt  turning  torwanl  au<l  iuwanl  until  xXa  axis 
is  at  right  angles  with  that  of  the  inner  fragment :  mimetimes  it,s  broken 
surface  iies?  agiiinst  the  anterior  iHirxlerof  the  inner  one,  and  Hjnietinii^ 
the  outer  fr.igment  lies  under  the  inner  one.  Malgaigne  descril>es 
case  in  which,  after  fnictiire  within  half  an  inch  of  the  articular  sur- 
face, the  inner  fragment  was  elevated  an  inch  above  Uie  other,  and 
there  wa.s  shortening  of  nearly  half  an  inch  ;  the  apiM'arauiH.*,  in  shoi 
was  that  of  a  dishMration  uj)ward  of  the  aervmiial  end  of  tlie  clavicle. 

.*J.  Fracture  of  the  Inner  Third.     The  older  division,  which  was  inl 
fractures  of  the  IkmIv  and   fra(^tnres  iif  the  outer  end,  tf>ok  mi  S|»eci3| 
notice  of  this  variety  which  received   its  tirst  separate  description  fnii 
Malgaigiie.     It  is  tlie  least  iMininion  of  tlie  three  ;  Delen.V  wlio  wnil 
the  fiM  formal  article  ujMm  the  subject,  eolki'ted  twenty-eight  cajMS,ti 
which  Ptdaillon  two  years  later  added  three.     I  have  seen  one  cause*!' 
by  a  <liNH*t   blow  with  a  basi'ball.     Tlie  fracture  may  occupy  any  |>oiot 
in   the  division,  and   \s  more  often  obli(|ue  than  transverse.     It  wni^ 
ass<Mted  at  tirHt  that  the  dis^ibiixnuent  di<l  not  oc<mr  if  the  fnieture  waSj 
within  the  region  of  the  attaclmient  of  the  coHto-clavicular  ligimienl 
but  tlie  ctmtrarv  has  since  l)ecn  proved  ;  dis]dacGment  may  take   phio 
in  any  dirf-^-tion,  but  the  eornnion(*«t  one  is  downward  and  forwanl  of] 
the  inner  end  of  the  outer  fragment,  or  of  the  adjoining  ends  of  bol 
fnigmcntft  if  they  do  not  Hc|xinile  from  each  other.     I'olaillon  attribute 
Ukc  pnnci]>al  |kitrt  in  the  prothiction  of  this  displacement  to  the  actios] 

>  SmUb :  Dablio  Joarii.  Mod.  HcL.  1B42.  p.  \7S,  aud  Fncturaa  In  lh«  Vicinity  of  Jolut^' 
p.  3ia. 

«  JJelcna:  Archive*  i;^ii6ral«i  do  MW..  IS73v  vol.  i.  p.  539. 
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»f  the  pectoral  ami  deltoid  muscles  upon  the  ontor  frn^iuont,  and  fimU 

ip|iiirt  frtr  liin  opinion  in  tlio  fuct  tliat   this  (lispUuvnifrit   lin<  always 

obrorvitl  artor  tnietiire  l>y  muscular  artinn  ;  and  as  in  this  varirly 

be  fracture  is  iisuidly   ncJir  the  inner  articular  surfac**,  in  a  rrj^inn, 

Li,  when?  displaceuient  after  fracture  liy  other  causes  is  slight  ur 

It,  X\w  argument  it«  uut  without  weight,  although  the  obthjuity  of 

W  line  of  fracture  in  such  cases  as  that  rcnrcs^'Utcci  in  Fij;.  74  cannot 

rntirr'lv   ftiHMi^n   to  the   ilire<'tion  and  tli'ljroe  of  the  displactMucut. 

^Vh^'U  till*  fnirtun*  is  tnnsvcrse  the  latenil  displacement  may  be  sJij^ht 

ir  rnlindy  .-iliMMit  ant]  the  (M-nostcum  rnay   remain  untorn.      litm^itu- 

liniil  fnii'ture  with  comminution   wits  seen  in  one  case,  and   Flatiiilton 

'|M)rt4  anothrr  in  which  the  line  ran  from  the  articulation  upward  and 

ut>vurd  for  iinc  and  a  half  inches.     The  fragments  overlap|X'd  thrce- 

llts  of  an  inch  and  were  tirmlv  unitisl.      In    (wo  cases  the  end  of 

iitiT  fr.i;rm«Mit  lay  underneath  the  inuerimcantl  l«itli  were  dinrtod 

Tinl  and  harkwanl.     The  outer  eml  of  the*  inner  f^igmoni  is  acUnl 

i|M>n  more  >irougly   l»y  the  stornt)H.:leido-mastoid  muscle  than  by  any 

%  the  ciflTcot  of   which  ja   to  draw  it  upward,  and  this  effect  ib 

rrva-iocJ  by  the  pressupo  of  the  outer  fragment  when  that  is  forced  in 

nil '»f  and  below  the  other,  so  that  whenever  the  two  fnicturcd  sur- 

Umve  each  other  tlie  inner  fruguient  i^  likely  to  incline  upward. 

Kio.  74. 


t  rai  luiv  iif  Ihc  tlui  li-lc.  Iniu-r  Ihirtl.     (ilnstT.) 


Uple  Fractures.      Hut   few  eji>cs  are  rectirde<l  In  which  the  lx>ne 

Ui'ti  broki-n  in  two  or  nmre  places;  in  some  the  frartun*  wa.s  by 

irv»*t,  in  ntb('r>  by  iiid)n'<*t,  violence.      Ji«>th  fractures  have  l*ccn  fonnil 

tlie  middle  tliinl.  but  moiv  wimmonly  they  occupy  ditlennit  thinls, 

Tbrn  •mf»  fnu*tun'  has  l>wn  iti  the  at^romial,  and  the  other  in  thr  inner 

iddle  ihirl,  ihr  int»*rmediatc  piece  has  not  shown  nnich  <lisplaci?- 

and  each  fracturt*  ha.-  followed  the  usual  course  of  a  single  one; 

vhon  the  fricinri's  have  bc^'U  within  or  clo*e  tn  tlie  limits  «>f  the 

thin],  the  di.<p]aceni4*nt  \\i\^  Ijcen  very  notabh*. 

OsaipUcaitJonft.     Coniplicalions  of  fnictun^  of  the  clavicle  consist  in 

nrw'^  III  the  vesnels,  nerves,  and  lungs,  and  an*  exeei**linglv  rare, 

rinding  (nin«hot  woumL*  in  which  the  conjplicnlicais  are  pro<Inced  by 

luill  and  not  bv  the  fractnretl  bone.     Taylor'    re|K»rts  a   case  of 

ipeurisni  of  the  Bubclavian  artery  and  quotes  another  sih-u  bv  Ilralli. 

ti^llois   and    Piollet^   report  a   ease   of  arterio-venous  aneuriHni   (sub- 

vtaa  artery)  and  coikx'tcd  three  others.     Dupuytren   epeakn  iu  a 


■  tSotor:  AunftI«oftiur]{.,  IliOCt.  p.  <I3R. 
>  (liUloU  »aa  Piolkk :  iiev.  do  Chir.,  IDOt 
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tecturi-  of  having  seen  two  or  three  chaos  of  uiuMiriKiii  following  fractort 
>f  the  claviclo,  and  JiicqtK'mu'r  *  jj^ivcs  a  easi'  <»I>!H'rv*Hj  by  HhiiMliii.  of 
in  ;iiiouri;>in  of  the  ai-*n»inial  l>nini*h  of  tlie  nor«>mit>-tlit»nu'i(^  arttrv  tV»l- 
lou'inj^  fraetim*  hy  din^'t  violence.  Meinlml*!  *  n'|Mirts  a  e^i.-ie  of  gnuliail 
interruption  of  the  eurrent  in  the  nnbelaviau  artery,  IniMMning  e<»ni|»K'l<r 
three  and  a  half  months  aftvr  fmetnriMn  the  tuid<lle  hv  dinft  violence, 
h<.':i)itig  with  anjrnlar  displueenicnt  ;  relieved  liv  reseetion  of  the  an^fU'. 
In  a  casic  re|K>rted  hy  Fi.sk  ^  of  rnpture  of  tlie  8ut>elavian  and  of  four 
of  the  nM>ts  of  the  l)niehial  plexus,  with  a  Hnl>|)erio.steal  fmriurr  of  the 
(!lavi<*h'  witliniit  di'^phicement,  l>y  the  fall  of  a  heavy  piiiif  fit'  irtm  u|Km 
the  iKitient's  j*ht»nhhT,  the  friclnre  st»eni3  to  have  heen  an  unini|M)rlant, 
non-eansiUive  ineiilent,  and  thi*  artery  and  nervi'S  to  have  Uen  lorti  l»v 
extreme  depression  of  the  Bhonlder.  ((y\  i^iniilar  riiptnn'  ^f  the  nor\'*« 
in  Flanhert's  raise  (pioUnl  in  Chapter  XXXIV.,  Kinpliyftenui  of  Cd- 
hdar  Tissue.) 

\  few  t^ise8  arc  rej>orted  of  injury  in  the  8nl>ehivian  or  internal  jq- 
gnlar  vein,  in  some  of  whieh  the  diii;rnosis  wa**  verifiud  hy  auto|isv. 

In  the  nuiS4*um  of  St.  <jeorj^*'s  Hospiuil  *  is  a  fju'eimen  in  wtiien  ihp 
fraeturetl  end  of  the  hone  was  driven  Innm^li  the  internal  jii^idar  vein. 
A  man*  firty-nine  years  old  bmke  the  ripht  ehiviele  in  the  middle 
thii**!  by  a  fall  u|>on  the  shoulder.  The  fracture  wtis  ver\*  oblioue  fmm 
without  inwartl  and  baekwanl,  and  the  vein  was  titpu  eomplrtrly  iu*roM 
bv  the  out<*r  fnijjin4'nl.     The  art4'ry  and  nerves  were  not  injnn'fi. 

In  a  very  few  re[K>rt4.Hl  cases  symptoms  indicatinjr  injure*  to  the 
braehial  plexus  have  appeared  imnu'diately  or  after  an  interval.  In 
two,*  sliarp  jKuns  extending  throughout  tlw  arm  with  swelliofj  an«l  di>- 
eoloration  followed  every  attempt  to  work  nfterthe  fraetnix*  liiitl  united  ; 
eompleti*  relief  was  obtnincMl  by  reHH'tion  of  theenllus.  In  another/ 
a  fraetnre  of  the  elaviele,  H-apula.  nnil  two  ribs  by  ertishinjr.  th*' arm 
was  pai-a1y/e<I  from  the  first,  and  sharp  pain  appeared  ten  ilays  later, 
extending  to  various  portions  *d'  the  arn»  an*l  iiand.  Kelief  by  o|N'ni- 
tive  e4>rreetion  of  the  marketl  displneement  at  the  jnnetion  of  ihi*  oiitrr 
ami  midille  ihii'dH.  In  a  tliinl,'  eomplete  loss  of  funetion  |H'rsistinj;lhn'e 
week:-  after  the  injury,  an  openitinn  was  done  t*>  remove  n  spliuttT  Jiiid 
improve  the  position  of  the  fragments;  nnovery.  lu  a  fourili,' a 
eomminuted  fracture  l»y  direct  viojene**,  the  |Kn'n  was  so  pre:»t,  in  addi- 
tion to  the  |jaralysis,  that  the  limb  was  amputate*!  at  the  shotddcr.  In 
n  fifth  «v»se,  my  own,"extensive  motor  nnd  sensory  parolvsis  of  the 
limb  existiti  fn>ni  the  fir^t,  altliouirh  the  fracture  was  without  recii^- 
ni/able  displacement;  six  weeks  later  there  had  been  no  inipnivement* 

Of  the  tliree  earlier  cases  in  whieli  jmndysis  nf  the  arm  immedintely 
followi*fl  the  accident  (Earle,  Gibson,  Mercier),  di8|>la<vnicnt  of  iht 

'  JacqupDilrr:  Fructiiromlt'  In  (Itvieulr.  Thi^  do  AcirW)ftNtf(in,  Tttri*,  IML 

>  Mt'inhnld  :  MuncluiiMT  tuin)    \V<M-hi^iiM*hrin.  UKU,  No.  17. 

>  put      \nii.ils  ..f  Snri:.n-.  .him-  H«J.  p.  mil. 

*  H  I   1pC3,  vol.  ii.  p.  »£. 
»  I'                                      N'.i.  Ifl. 
•ll,»^-...     i.^uu  >1l....  ..l.Jftiiu«r>- 12.  \Smi;  .SU-iir:  Bull,  du  la.  Soc.  dr  Hilr  .  rot 

p.  nm. 

'  n»vU  ;  Ann«Ijt  orSiiruery.  Fobrunry.  IH>.'v 

•  MaucUirr:   Iji  S<'inn!m»  MiWlicalr.  October  17,  I^W. 
•Pniricr:  LaHonminu  Mwlimlf,  Hi.pttMiilKT'i.  |.«<»|. 
^*0tiuMK>n;  Now  York  Minlicsl  Joonial,  June  II,  1F«7, 
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Hfit  w  notn]  in  two  anU  not  meiitionwl  in  the  tliiril.     A  notice^ 

"  I.*nt  in  two  (Karlo»  Stin)i^l»^)  \\i\s  tin*  panilysth  n{'  tlu»  swinnlar 

-iipplini  hy  tlu"  suprusc-apulur  iK»rv't»  which  leaves  the  plexiis 

the  clavicle.     Direct  injury  or  compres.sion  cif  the  nerve  by  the 

eubi  ur  tiuUiis  can  fuirly  k>e  assunitnl  as  the  cau.*^*  in  Aonie  of  Uic 

in  the  others  the  cause  remains  unknown.      In  a  few  the  |ires&- 

of  au  axiILir\-  (mkI   in  the  dressing  ap|>eiirM  to  Ik-  tvs|KtnsihIe  for 

u>|»«»nsry  ili^hility.     Two  cjisea  of  pressure  hy  an  exutienint  callus 

iriven  ticliiw  in  the  section  on  Symptonis  and  Course. 
Injury  to  the  lung,  as  cvidencetl  by  ompliydema,  has  been  recorded 
in  five  oAes  where  thi><  symptom  Becmc<l   to  l>e  denionstrative,  and  in 
two  others  in  which  it  t&  much  more  likely  that  the  eniphysetua  was 
due  to  the  intOMluction  of  air  throujjh  a  wound  of  the  hoU  purtn. 
The    fin*t    five   cases   are    thow   of  Vif^innis,   Velpeau,    Huf^iiier, 
ihle.  and  NIercicr.     All  except  the  fourth  are  der4criiK'<I  with  all  the 
oliLiin.ihle  in  a  thf**iis  hy  Mereier.'     (See  First  Kdition.) 
annt«>miail   denion.Hlmtioii   of  the   immediate  agency  is  lacking 
tlux*  I5WCS,  but  the  notc-s  in  all  but  one  show  that  the  surgeons 
I'lful  f»f  the  jMissibility  that  a  fracture  of  a  rib  might  c<x?xist 
_  it    have  i>ern   the  caurie  of  the  wound   in  the   lung,  and  that 
DUrTc  unahh^  to  <Iet(^*t  mucIi  a  compli<'ntion.      In  most  of  them, 
"nlitin  is  made  of  tlie  depn.*s>^ion  of  the  outer  fragment,  and  as 


all 


relation.4  of  the  clavlele  to  the  uiiper  i«>rtion  of  the  thoracic  cavity 

I  diflicuit  to  arfmit  llie  j»«i^.sibility  of  a  wound 
apex  of  ihe  hing  by  the  broken  Uiue,  I  think  the  clinical  evide 


Mieh  tliat  it  is  not  diflicuit  to 
incx  of  I  he  hing  by  the  b 
be  accepted  a»  HU&cient. 


The 


Etiology. 

clavicle  may  l>e  brok(*n  by  niudcular  action^  by  direct  violence, 
hr  indinnt  violrnec, 

Guril  '  and   iVU'ns'  uolleetod  and  analyxi'd  a  mimbcr  of  reported 
of  fraduri'  by  nutscuhir  action.     The  elTorta  by  wlueh  tlie  fmc- 
were  caused  were  various:  lifting  a  hiuivy  weight ;  striking  with 
hand,  a  whip,  or  racket ;  making  a  vigorous  etlbrt  that  involved 
motion  of  many  muM'les,  as  in    l^'gros  t'lark's  caiae  of  a  !a<l 
*hile  swinging  by  the  feet  from  a  ii*a|K^ze,  triexl  to  raisi*  liim>4*1f 
'!ie  bar  with  hLs  hands:  ihr  i-lavicle  broke  in  its  inner 
'he  etTort.     It   is  probabh*   that  the  clavicular  fibres  of 
deiumi  ami  jiectoralis  m:ijor  arc  the  nu»st  effirient  agents  In  pnv 
ihifi  fniclnre,  since  their  o«jntraction  leiuls  to  dniw  the  unsu|>- 
ponea  cvntral  portion  of  the  claxnclc  downwar<l  and  ontwartl  toward 
tlfeahi'  '    II  tlte  arm  in  BxihI. 

CI  '•  the?*  rase&  are  those  In  which  the  fnieture  has  been 

pfipdurr<J  by  a  blf>w  or  other  force  acting  at  the  hand  ;  thu-s  an  old 
in  bnike  her  clavicle  by  closing  the  d<M»r  *»f  a  wanlrobe  forcibly^ 
id  a  lunatic  at  BiHytre  bn>We  hiti  by  thinking  violently  with  a  heavy 
liitft  dumc  iron  bars. 


:  Dm  CvBBtkaCtoaf  dM  Fmctam  dv  U  CInHoalv.  ThAw  dv  Vwi*.  1«n. 
«0«rtt:  Uc  dl  *  !»«»•  t  Ue-  cil ,  Mid  Arch.  (Mo.,  ItfTG,  vol.  i.  p.  tiST 
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In  a  very  few  of  the  cases  the  fracture  has  been  pnidiictHl  by  two 
ertort.s,  or  u  blow  and  an  effort,  sepamU-d  by  ft  lonJ^'^  or  shorter  inter- 
val ;  the  patient  feels  pain  at  some  j>oint  in  the  elavicle  afii-r  a  fall  or 
a  idnw  or  an  effort,  which  persists,  perhaps,  bnt  is  not  seven*  and  d(K-» 
not  interf*'re  witli  the  nse  of  the  arm  ;  and  then  in  a  few  daVi*,  alUr 
another  violence  or  effort,  the  bone  breakH.  If  tlie  second  violeno* 
Were  .sufficient  in  itself  to  account  for  the  fracture,  the  fir^t  one  mijrlit 
be  rejtrardeil  as  a  mere  coincidence,  but  it  lias  generally  bt-eu  less  ilian 
the  Hr8t. 

Direct  fructuivs  are  produced  by  varied  causes,  and   may  occur  at 
any  fwirt  of  the  Iwne,  but  most  fremiently  in  the  mi<ldle  and  outer 
thirds.     The  commonest  form  of  violence  is  a  blow  falling  upon  th 
centre  of  the  bone  in  a  direction  that  is  backward  iind  downward. 

Indirect  fnuHures,    which   ej»u^titute   the  great   nmj(>rity,  arc   mfw;t 
frequently  produced  by  a  fall  U|Htn  (he  shoulder  or  njMin  the  hand  o; 
elb<jw,  the  arm  Ix-ing  extended  and  the  nuiwIeH  rigid.     In  a  few  cases 
the  fracture  has  been  caused  app;irently  by  the  sudden  deprt'ssion  of  the 
shoulder,  by  which  the  clavicle  was  bent  over  the  first  rib.     Mal|^i)^e 
reports  one  :  an  ineoni)>lete  fracture  at  the  middle  of  the  bunt'  duo  to  th 
slipping  ol^  a  burden   t'n^m  the  !>ihoulder  to  the  arm;  and    Polaillon 
another :  a  man  who  held  the  end  <tf  a  lever  which  was  to  ivceive  (ki 
of  the  weight  of  a  heavy  stone,  the  stone  sli]i|H'*l  suddenly  U|*<jn  the 
lever  and  drew  tln'  arm  which   held   it  clown wanl.     The  man  heanl  a 
snap  and    tVlt  pain   in  the  Hhoulder;  the  clavicle  was  broken   in  its- 
niiudlc  thini.  I 

The  clavicle  has  l>cen  bn»ken  in  a  numl>er  of  cases  durinp  intra* 
uterine  life  by  external  violence,  and  occasionally  by  the  midwife  or 
obstetrician  during  parturition. 


Symptoms  and  Coarse. 


J 


The  rational  and  physical  signs  common  to  most  fmctures  are  found 
in  those  of  the  clavit*le.  These  arc  the  deformity,  niubility,  aiul  cn»pitu«vj 
the    Ii»cali/e<l    |>ain,   and    the   diminution   of  function.       Ik*si<K-s    th 
deformity  due  to  the  displacement  of  the  fragments,  there  is  also  that] 
which  is  produced  by  the  falling  inwatxl  of  the  shoulder  and  which 
most  appirent  when  viewed  fnun    behind,  and  with  it   p»es  a  v 
noticealMc  pn»jection  of  the  posterior  border  and  inferior  luiglv  of  tlitf 
stMpida. 

In  fnu'tures  of  the  middle  thin!  there  is  nsunlly  displacement  of  such 
a  character  and  exteut  that  tliere  is  no  ilifficnlty  in  n-cognizing  it  and 
its  cause;  the  fragments  iran  be  si'paralely  grMsjMHl  and  moved  wyam 
each  other.  Crepitus,  however,  ife  not  always  pnxlu(*ed  by  this  maiux^- 
vre.  for  the  br<»ken  surfaces  nmy  not  Ik-  in  conuict,  and  in  onler  to  get- 
this  symnt(»m  it  may  be  m*cessiry  to  have  the  shoidder  drawn  back 
wan!  atHi  ontwanl*  so  as  to  r*'du<v  the  displacement. 

IxM'ali/ed   pain  on  ilirect  pit'ssure  or  when   the  shoulder  is  jircsacd 
inwanl  is  a  valuable  sign  in  jKirtial  fractures  and  in  fractures  wi 

'  Malg»igDo:  Loo.  cit..  p.  483.  *  poloillou:  Loe.  elt.,  p.  (fTVL 
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may  l>c  the  only  one  that  is  present  immediately 

■Iter  the  initiry ;  the  aj>p«'aranoo  within  a  week  of  a  firm  oval  mass  at 
e  Ihunt  where  pain  was  felt  eonfirms  llie  dingnosi.^  of  fmoture. 


Tdc  interference  with  function  seems  to  be  largely  the  consequence 
th«  Min  vrliieh  mnkcii  the  piUient  unwilling  to  move  the  urni,  nitlier 
than  ol  any  nie«'iKini<'al  defect  pnxluceil  hy  tlic  fracture.  The  patient 
mn  UAially  move  the  arm  quite  fnx'ly  haekward  and  forward,  hut 
jOBlinot  raine  it  or  luJduet  it  without  pain,  and  if  aske<l  to  put  his  hand 
hii*  heeiil,  will  usually  flex  the  forearm,  inclinr  tlie  h<Mjy,  and  bend 
►wn  hi'*  h»^id  to  a<*<?omplish  it.  The  fn»eturc  and  di>plaeement  are 
tt  rntirely  without  intlueuf^^*  in  this  liinitntion  of  the  movements,  t>ut 
y  nrv  not  wholly  respousihle  for  it.  llurel,'  who  pr«>tited  by  his 
nwit  at  tUv  hospital  for  eonvale?«eent3  at  Paris,  to  examine  the  later 
'"  titn  of  |mlii'Uts  with  this  fiiieture,  found  the  movemeni  of  eir- 
etiim  of  the  ann  the  last  to  l)e  regaiiKHJ,  and  tliat  a  nhortcnin^ 
balf  an  inch  or  more  delayed  complete  recovery  eon.sitlerably  beyond 
«!  tiine  that  was  siitHcient  for  it  when  the  snortoning  wxs  Ic^  or 

tit. 

T'  i'"i  anjvaranee  is  ofion  (piite  ehanicterisiic ;  he  sits  with 

i-i   '  1  hrtid   itu^liuti]   t(»ward  the   injured  side  arid  supports  the 

!  .  ith  the  tilher  liand.    The  only  caseM  in  whieii  tlie  diapiosin  can 

» i»  ;*  iiuiin  in  d<uibt  after  even  a  brief  examination  are  thuHcof  ineom- 

etc  fracture,  and  s»tme  of  fracture  close  to  either  end  of  the  Itone 

•'  '     '      -ly  Im'  mistaken  for  dishx-ation.     f)n  the  other  hand,  the  crej>- 

li  is  so  fnHpiently  pn^sent  In  dislocation  of  the  acromial  end 

of  liie  clavicle,  IxH-ause  of  the  c[iipj)in^  of  the  wl^e  of  the  joint,  rnay 

U>  a  diagnosis  of  fracture.     Either  error  may  be  avoided  if  the 

[inn  of  the  bone  run  Jw  accurately  traced. 

Th     --   -n»3ji  of  the  fnicture  is  simple  and  is  rarely  distnrbed  by 

I  -  or  danirers.      Union  is  usually  firm  by  the  enrl  of  the 

ifivkj  s<»mctimes    much  earlier,  and   failure  of  union  is  ran*. 

leiit  and  shortenin<r,  however,  are  the  rule;  only  those  (?a;ies, 

apyrytitly,  an'*  exempt    in  which   tlw    line  of  fratlure   is  transverse 

il  then*  is  no  di-^phu^'ment  at  first.     The  amount  of  the  shortenin 

ly  varv-  from  a  fnu'tion  of  an  inch  in  one  and  even  two  inchea,  an 

ly  lie  pnxlueetl  by  ang;ular  displacement,  or  by  overriding,  or  by 

■ns  that  may  occur  in  the  course  of  the  repair  are  the 

M  in»ry  ones  that  may  arise  at  the  seat   of  fracture  in 

f  the  bniising  of  the  surroundinp:  i^arts,  or  of  the  failure 

■I'.mii/..;  the  fragments,  or  spcf'ial  ones  due  to  the  pressure  *>f  the 

enlrt  or  ailhu  u|M»n  the  vess4*ls  and  ULrves.    Ilassh'rV  «ise  quoted 

iii'e  iif  pressure  upon  tlie  nerves  by  the  callus  during 

!'■  arm,  and  two  others  have  been  reportetl  by  I>*'lcns* 

I'oiaitlon.^     Dc'lens's  t-jtw  is  very  witisfactorv.     The  patient  was 

t  to  tlu*  hospital  January   1,   1881,  with   fracture   of  the   lefl 


■  I! 
•  I  • 
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1.   Pttrii*.  lHt7. 

i'  rompritnitiit  lea  TaisseftDx  et  lea  ner& 
l-il,  p.  170. 
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clavicle  and  two  ribs.  The  arm  was  placed  in  a  Mayor's  sliug,  awl 
union  was  complete  by  the  eml  of  the  month.  The  patient  returued 
nn  March  19th,  complaining  of  great  Ws  of  power  in  the  left  arm; 
examination  showed  marked  overriding  of  the  fnigments,  the  cuittr 
lying  in  front  of  the  inner  one,  with  a  liard,  firm  mlhis  two  inches 
thick,  atrophy  of  all  the  muw^Ies  of  the  leit  arm,  and  juij^sive  congps- 
tit)ii  of  the  skin  of  the  hanti  ;  the  pulsations  of  the  left  nultal  artery 
were  much  weaker  than  tliosti  (»f  the  right.  The  jjostcrior  aii<i  lowe 
pfirtion  of  the  <!aHus  was  removed  by  o|K'niti(>n,  the  pnUatioiis  of  ih* 
nulial  artery  and  the  appejirance  of  the  hand  at  once  iMrcjunc  normaI| 
and  tlic  ]>atient  gnidiially  recovered  the  use  of  the  liml>.  M<<.Vwih 
briefly  re|>orts  a  case  relicve<l  by  dissecting  the  plexus  out  of  a 
of  cicatricial  tissue  ajipanntly  eausinl  by  fracture. 

In  another  case  (losselin  rcmovc<l  a  prtrtjon  of  callus  which  haj 
caused  j^tersisteut  ulceration  of  the  soft  parts  covering  it.  A  prompt' 
cure  followcil. 

Ossificfitiou  of  the  coraco-clavieular  ligament  has  been  obs€^^'cd  in 
several  cases  after  fracture  in  the  outer  third.  No  description  ii^  givctt 
of  the  modifications,  if  any,  of  the  functions  of  the  |^rt  produce<l  by 
this  anchylosis. 

Faihire  (»f  union   is  rare,  and   in  the  few  cases  which   have  lM>cn 
recorded  it  docs  not  appear  to  have  resulted  in  any  diminution  of  fun 
tioa ;  in   one  case  carefully  exauiined  by  Hamilton  where  there  w 
ligamentous  union  and  overriding  to  the  extent  of  half  an  inch  the  n 
on  the  affected  side  wan  in  ever}'  way  as  strong  and  as  fit  for  u^  us  l 
other. 

SlmnltaneouB  fractnre  of  both  clavicles  is  a   relatively  ran*  accident. 
Writing  in  1H81,  I  found  twenty -eight  eases  eolleeteil  by  five  authors, 
but  a  year  seldonj  jiasscs  now  without  the  rcjwrt  of  one  or  more  cascik 
In  position,  symptoms,  and  mode  of  pn^luction  these  double  fracture 
do  not  differ  njalerinily  from   single  ones.     SHuetimes  thev  are  p 
dnced   simiiltaiu'ously   by   hitunil   pressure  u[m)u   the  shoulders,  wim 
times  sutressively  by  two  tliffcrent  blows,  and  once  siniullaiieousK 
A  kick  by  a  horse,  each  hoof  breaking  a  <lavicle. 

In  three  of  the  six  cases  collected  by  Malgaigne,  union   faih^  in 
both  bones,  and   he  has  left  a  very  complete  afvount  of  the  resultant 
disability  in  one  of  them   which  was  iimltr  his  own  ciirc.     In  tl 
otlieiN  ther<f  was  apparentlv  but  little  jMTninncnt   interfen*nce  with  tl 
funrtions  of  the  arms.     In   none  of  the  rerently  rc|»ort<tl  rush's  h 
failure  of  union  been  noted.     In  recent  teases  there  is  s^inietinu's  <N)i 
sid<'rable  dyspn«ea,  which    Hurel  thinks  is  <luc  to  the  weight  «d 
arms  and   shoulders  U|M~)n   the  thorax,  aidcMl  perluqts  by  tiie  lose« 
power  of  the  accessor)*  muscles  of  respiratitm,  those  which  pasjt  fr» 
the  neck  or  thonix  to  the  clavicle  and  scapula.  This  dysjnia-a  ir*  n-lic 
bv   the  <lorsiil   (hrubitus   if  the  shoulders  rest  ujMin  a  firm 
'the  condition  of  Malg;iigne's  patient  on  examination  tim'e  yenrt 
the  acciilcnt  was  as  follows:  the  shoulders  npjM'ared   to  1h'  liel 
front  of,  and  on  the  inner  side  of  their  normal  positions,  the  shoulde 
blades  stood  out  jMistcriorly  three  or  fi»ur  im-lirs  froni  the  ch<'st-wall 
^  UcCosh :  AunftU  uf  SiirKir) ,  11K)2,  vol.  xxxT.  p.  110; 
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juid  were  inclined  forwanl  an<I  outwanl,  and  the  upper  mrt  of  the 
it  Mx-nicd  much  enntractetl.  Tlic  ohivirlcs  wore  bntkcn  at  (lie 
_,  an<l  the  outor  frjufmrnts  wore  Ix-Iow  nml  h<'hin(l  Xho  inner  ones, 
flbcmlih-rH  eonhl  he  <ln»\vn  liaek  }illpl»tly,  hut.  not  enou^jli  to  ovor- 
oomfl  tlu*  dwpIaLM'iueiit  forward,  and  they  eould  Im'  drawn  forwani  tJO 
fiir  that  thev  were  se|iarate<l  hy  au  uitorval  *  A' only  three  inches,  nieas- 
tiring  a<nM»«<  the  che»t.  The  arms  (^)uhl  be  raibed  to  the  horizontal 
line  in  fnait  and  on  the  aide,  but  not  behind. 


Fiu.  75. 


the  clAvtHu :  4,  Kcnmilon ;  c.claviclr :  •,  *rap- 
it)a  :  a',  ikmIUoil  of  tbc  ftcromlou  afU*r  the 
fracture. 


Treatment. 

The  indications  fur  treatment  are  to  reduce  the  displacement  and 
to  prevent  it*  recurrence.  The  means  by  whieh  tliey  are  to  ho  met 
dn  not  ditTor  materially  in  the  ditTerent  fractures,  but  in  detii^'ribing 
iJirm   I  shall   have  mairdy  in  mind  fnieturet*  of  the  middle  third, 

Afi  has  Ihvu  alnwly  .siid,  the 
sb«>uhler  and  outer  fra^^ment  are 
u-'iiallv  dir^plnt'^tl  inward,  forwanl, 
duwuwanJ,  and  the  outer  end 
inn<*r  fra^^meiit  is  tlisplaced 
The  force  whieh  pn>- 
6rsf  displacement  is  the 
of  the  shoiilder.  It  must 
rememU^nxl  ihat  the  shoulder 
hoAg^  out  fnttti  the  chest  an  a  .nign 
hftn);^  out  fn>m  the  8ide  of  a  house  ; 
the  cupula  and  elaviclu  are  two 
ktml  sQpportis,  and  the  trapezius 
miiscle  U  a  suspentiory  one.  A 
rUnoe  at  Fi^;.  70    Hhow8  how  the 

naeUire  of  the  clavicle  aMnoves  one  lateral  support,  and  how  the 
"  '  t  of  the  shoulder,  lieing  no  longer  .*un[)orte<l  U|X)n  that  side, 
•wings  forwani  and  inwanl  until  a  new^  equdibnum  is  foimd.  This 
novement  of  r<»t:uion  carries  tiie  jKwterior  [M)rtiou  of  the  pcapula 
iv  fpf>ni  the  Iwick  at  the  siunc  time  that  it  brinps  theanterit^r  portion 
vtr  the  front,  and  as  the  u|.ii)cr  part  of  the  cliest  is  dome-like  and 
BfH  dimply  rylindri<*al,  and  n*  the  movement,  the  chanj?e  of  position, 
pla<5e  thcprfore  in  a  vcrtirrd  a**  well  a^  in  a  horiximtal  plane,  the 
lilrrdnifw  and  the  inferior  angle  of  the  *icapula  r\^e^,  by  eonipnri- 
•M.illy.  Rf'ihiction,  then»fnrc,  istolN^accomplisliiHl 
li  drr  Ixiok  to  its  former  {M»hitiou»  and  retcntiffu  by 
lyinj»  ii)i»  sup[K»rt  previously  given  by  the  clavicle,  The^'  indi- 
•n^  liav**  bti*n  clearly  undrrst(M>d  ?*inoe  the  time  of  the  «irlii»st 
writiTH,  hut  it  ha*  Uvn  found  very  dilHcultto  cmlM>dy  them  in  pnictice, 
I'M*  thttre  i."^  no  means  of  actinjj^  in  the  desin*d  mannrr  n|M>n  the 
Icr  that  ilor^jii  tint  involve  i\n  amount  of  iliscomfort  that  pntients 
•»niinariiy  •'ubtuit  to.  Mon^ivcr,  iu  .«om«' cases  hurpeourt  h:ive 
_  I  of  the  fat-l  that  the  |K^)sition  of  the  arm  \a  n  s^conclan.'  one, 
iu  importnnrv  beinj;  due  fvdely  to  its  u«>  tm  n  nimuA  of  acting  u|>on 
tiir  «Milc!r  nnd  of  the  Msipida,  and   that  it    is  ttselext  to  press  the  cIIhiw 
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upward  tmlrss  tlie  srapnla  is  lofl  free  tn  l>e  r:ii,*M?(l  In*  tlmt  prcssun*.  It 
is  entirely  useless  to  himl  the  elbow  tn  the  shoulder  on  the  same  iMctc; 
Huoli  drcssingfl  do  not  raise  the  seapnln. 

One  of  the  metlnKls  of  reduction  eni]>loye<l  by  Hippoeratcs  resomldfts 
in  prineiple  very  elosely  the  dressing  supj^este*!  by  Vel|>t*jni  nn<i  om- 
pl<»ye<l  with  much  siieeess  by  hiui  and  others.  He  plneeil  the  IiiuhI  of 
theaU'eelcd  side  U]>on  the  op[>osile  shoulder  and  then  presse«l  the  ellKiw 
foreibly  upwai**!  uiid  ouiwaiil.  As  the  arm  lies  thiLs  aeross  the  rhci»t 
its  h»n^  axis  is  exa^-tly  in  the  dire<'tion  in  whieh  pressure  sliotdd  br 
made  to  overeome  the  u.sual  displatM.*nient.  Another  rneilmd  eniployi'd 
by  nip|>orrales  was  to  plaee  the  j>atient  ni>on  his  baek  vith  a  Mnall, 
hard  eusliion  between  his  sliouhlers,  and  then  to  press  barkwanJ  nrmn 
the  aeroniion  or  the  head  of  the  lunnenis  while  the  oI1m>w  was  ptt>h«<ii 
uj>  by  an  assistant,  l^aulns  iKgineta  made  extension  by  drawing  the 
arm  upwanl  and  outward,  and  counter-extension  by  the  neck  or  other 
arm,  and  he  also  reeonimende*!  the  axillary  pad  with  theoUxnv  brotig^ht 
close  to  the  side,  (iuy  de  Chanliac  place<l  his  knee  !>etwwn  the 
jKUieut's  shoulflers  and  drew  them  Imekward.  TIjese  nietluMU  are  the 
ty|M's  of  all  that  have  since  l>een  used  or  that  are  now  in  use. 

Kciluetion,  in  short,  is  to  besoujjht  by  carrying  the  shoulder  upwan], 
outward,  and  Imekward,  acting  either  directly  upon  it  or  indirectly 
through  the  elbow,  or  nsin^jr  the  arm  as  a  lever.  Polaillon  reeommomis 
strongly  a  n)ethi>d  base<I  ujMin  the  hitter  principle;  stambnj;  l>ehin<l  the 
|iatient  he  passes  the  hand  <tr  fornirni  into  the  axilla,  ami  dniws  upwanl 
and  backward  with  it,  while  with  the  other  hand  he  jiresses  the  clbuw 
against  the  side  and  thus  forces  the  shoulder  outward. 

In  some  cases  it  is  necessary  to  have  these  efforts  made  by  an  as^ifit^ 
ant  in  order  that  the  snrpeon  himself  may  l>e  at  lilierfy  to  make  surh 
movements  of  c<ia]>talion  as  may  be  neede<l  to  ovenxmu'  the  obstacles 
offered  by  points  or  irrepdarities  upon  the  surface  when  the  line  of 
fracture  is  tninsverse  or  nearly  ho.  In  transverse^  fractures  with  only 
anpidar  displacement  upwartl  and  forward  it  is  sometimes  sufficient  lo 
make  pressure  upon  the  angle. 

The  phvsical  olislacles  tliat  need  to  be  overcome  in  the  treatment  are 
so  great  and  the  sueci^s  that  has  nttende<i  the  different  nietluKls  bus 
often  l>een  h)  mmlenite  that  the  uundicr  of  plans  that  have  Urn  pnv 
j>os<tl  and  enjployed  is  ven>'  great,  and  the  history  of  the  treatment 
shows  mainly  a  reciirrence  of  perioiU  marke<]  at  first  by  ehdioration 
and  multiplic:ition  of  details  and  preeaulione  and  then  by  the  a^tandon- 
ment  of  them  all  and  (he  snl>htitution  of  something  very  simple.  The 
results  obtaiuiil  by  the  simple  st'arf  or  sling  are  otlen  as  gtHnl  as  tho^ 
furnishetl  by  the  most  elaborate  bandaging,  and  the  discomfort  to  the 
{Mitient  during  treatmetil  is  much  less. 

'I'he  diffen-nees  in  the  methods  depend  in  great  part  upim  the  indi- 
cation which  each  surgeon  has  bad  more  particularly  in  mind,  upon  the 
displacement  which  he  st^mght  to  ]>revent.  Thus,  in  some,  the  s|tccial 
objert  of  the  dressing  is  to  maintain  the  shoidder  elevated,  hi  other*  to 
h<ild  it  back,  and  in  others  again  to  dntw  it  otjtwanl.  The  tyi>o  of  tht? 
first  r'lassifi  a  band  pa»ising  under  the  cIImjw  and  fon-Jtnu  ai»d  aroimd  the 
neck,  the  furcarni  lying  across  the  chest.     That  of  the  M!cond  i^  u  poft- 
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■ririr  irnri'^vcrep  splint  to  the  onds  (if  whirh  thr  Hhouldrra  arc  made 
»t,  t»r  an  antorinr  transverse  splint  pros^ini:  the  sliouMor  hack.    Tliiit 
ff  lJ>c  ihini  is  tli«*  uxillan*  pad  iisod  as  a  fulfTum  t»>  (orco  tlic  shoulder 

Ly  pr»*sfiin»;  the  oU)OW  in, 

^WlM»n  the  patient  is  mifticientlv  desirowH  to  avoid  any  vif.ible  irreg- 

llAlitv  ID  the   outline    of   the    rlaviele    to  hear  the  diseomfortH  of  a 

rest  in  bed  without  ehaufre  of  |H>sition,  and  when  the  dis- 

it  vow  Iw  retluoed,  treatment  in  the  n'Ciinil)ent  jKisitiun  lio]<!s 

lN*Kt  pr(ts[)cet  of  recovery  without  deformity.  The  [nitient  shoidd 

ii|hin  \\\<  Ku'k  (or  rather  u|>on  Iwr  Kuek,  for  it  is  not  prolwihle 

Lt  any  one  but  u  lady  whose  social    jwisitiiiu  reipiiros  her  ne<*k  to  Ik? 

lU  Umes  uucovereii   will   submit  to  thi^  conHnement),  upon  a  firm 

naUrcm  with  the  neck  bent  .sotis  to  relax  the  ^terno-eleido-mn.stoid  upon 

inj«n?«l  sid*',  and  the  elbow  fastenHi  to  the  side  or  che,st  or  niised 

n  f'ushion  so  that   the  weight  of   the  arm   may  tend  somewhat  to 

ilie  shoulder  imwan!  and  Itarkwanl,  anatomically  s|H'iikinn;.       It 

•n  rptMMiimended  also  that  a  (inn  uari*ow  eushion  Im?  plaetil  along 

iipioc  li«(W(H*n  the  fthoulder-blatk^,  antl  liobert  preferriMl  to  have  the 

:irnl  lie  nt»l  entirely  flat  ujkju  the  buek,  but  ineline<l  slightly  towani 

uninjurtMi  side.     In   one  rji,'*e  digital   pressure   was  made  upon  the 

rnt«    tiironghont    the    tn^atment  to    insure  accurate  coaptation. 

piifciitiim  nuist  be  kept  ]>p.ielie:dly  uiK'hanged   for  at  h^Lst  two,  and 

i4ttldy  for  tliree,  weeks. 

ALwon's  s<*AHF  OR  sLtKO  (Fig.  76)  is  made  of  a  6«|uure  of  muslin 
diaj^nAl  of  which  is  long  enough  to  extend  easily  around  the  IxMly. 


Flo.  76, 


Fio.  77. 


of  Um  elavlrln 

acsrf. 


Ujiyor'* 


Velpcan'fi  'IrvsklaB  for  fVarUiro 

•if  thcoUvlclti. 


the 


rm  is  flextnl  at  a  right  angle  and  laid  acro-^^  tlw  }>rejist  ;  the 
dfd  diag^)ria1ly,  is   laid   ovi^r  it  and   tieil  around   the  IjikIv  ho 
t  itii  fdded  iHinler  riirm  horiximtally  amund  an    inch  or  two  aNive 
loreamir  id  front  of  which  the  eloih  hangs  <lo\vn.     The  fr<*e  point 
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of  the  triangle  is  then  brought  up  between  the  forearm  and  the  body, 
and  the  two  fnMs  of  winch  it  U  amxim^e*]  are  sefurcnl,  onr  <»n  rithrr 
ftide  of  llic  nt'i'k,  by  batwln  altarhcd  to  the  s<'iirf  lK'hin<l  and  bn»u;:hl 
fttrward  over  the  hhiMildrr;  ur  the  forcari>i  is  phiftnl  iK'twc**!!  the  fold.4 
of  the  triangle^  the*  fWhli-d  tliagonnl  of  which  thus  forms  t lie  Iuwi-hI  imrt 
of  the  drc8?^ing,  while  its  ends  arc  lied  around  the  IhxIv  an  before.  T hel 
folds  that  form  the  third  iH>int  arc  tied  together  alnrnt  the  nc<^k. 

This  metliod  is  snitahlc  for  fractures  without  much  dinplacenietitY, 
ert|RH'ially  for  tliose  in  children  with  untorn  ]M'riosteum. 

Vki.I'EAItV  outx-^iXG  (Fi^,  77)  is  more  swuire.  It  is  made  with  ft' 
lonjr  ndler-bandage.  The  ellxjw  is  brought  well  in  front  of  the  cheat 
and  the  hand  pluee<l  on  the  op|)o.s]te  tshoulder,  and  the  limb  is  drawn 
snugly  up  toward  the  neck  by  successive  turns  of  the  roller  which,] 
bcpnninf*  at  the  opposite  nxilln,  pass  (ibliquely  across  the  Iwick,  ovei 
the  shouhler,  in  front  of  the  arm,  under  the  elbow,  and  Iwick  tn  thd 
axilla  ;  after  three  or  four  such  turns  have  l»ecn  plaec<|  the  baudajre  iii 
carried  circularly  arotmd  the  Ixxly  covering  in  the  arm  from  Iwlnflfi 
upwanl.  The  Utn}ii  should  be  secured  by  stitching  or  by  simking  io| 
dextrine  or  plaster. 

Sayre'8    I)rf>».sixo   (P^i^.   78  and   79).     A  very  convenient  and 
]X)pular  dressing  is  the  oue  introduced  by  rrof.  Sayre.     It  is  mmie  of 


l-V*.  78. 


Fia.  79. 


Sayrv'x  luDiralvir  pliutcr  ilrvttlni;  for  fnictare 
n(  the  cliivlrle.    Klrst  ptoee. 


two  slrijw  of  stout  adhesive  ulaster,  eacli  about  three  inches  wide  and 
rlong  enough  tt>  p^o  onmmd  a  lialf  aroinid  the  bijcly  ;  onr  end  of  the  first 
,8irap  is  ttiitched  clowlv  ulxnit  the  arm  just  below  the  uNilU,  and  the 
(ilher  carricnl  nrotiml  ilir<^lu'.st  fnun  bthinil  forwartl,  a.^  shown  in  Ki^. 
78.     The  second  strap  is  then  carriwl  from  tla-  top  of  the  shoutdrr  **n\ 
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the  uniDiiired  siile  acroMs  the  htick,  iiiulor  tlio  dhow,  am!  along  the  fore- 
arm lo  inc»  shotiMrr  af^ruin  (Fi^.  71)).  The  e!l>ow  sliouKl  l>r  <lmw  n  hark 
whilo  the  firrst  j-tpap  ia  applied,  an*!  well  forward  \\hilc  the  scroiHl  is. 
Thr  object  of  the  Hi>t  straj)  is  to  Hx  the  up|>or  iniildh-  |N>rii(»h  of  the 
arm,  w*  that  wlun  the  elbow  ih  brought  forwanl  by  the  s<»<*ond  one  che 
BhoiiUhT  i*lmll  b<'  forced  backward  and  upward.  It  is  a  convenience  to 
till*  potient  li>  have  the  plaster  carried  ]iast  the  ulnar  ^ide  of  the  hand 
«ri  a»  to  leave  th«  latter  uncovereil.  The  actitui  itf  the  drea^^in^j  is 
T*»  pn-sa  tl»e  shoulder  npwanl  and  ImckwanI,  and  it«  prineipnl 
i-^"  lies  in  the  solidity  which  tlie  use  of  the  adhesive  ]>hifstir 
|^%*c»,  A  thin  |>ad  of  absorbent  cotton  may  be  placed  in  the  axilla  to 
abttorb  perspiration. 

TllE  AXILLARY  PAD,  designed  especmlly  to  prevent  shortening  by 
Ibrrtn^  the  shoulder  outward,  has  Ixhtu  in  use  for  nmny  e<.'nturie^,  and 
rluil  It**  highest  develojnnent  at  the  hands  of  Default,  of  whose 
ipIitmUni  dressint;  it  forms  the  e-^-senti:d  piirt.  I  believe  that  whcu- 
il  is  larjn*  nuti  (irm  enough  to  accomplish  its  object  it  is  tlaugen»us, 
ana]  whenever  jitnall  euougli  ti»  be  fret*  from  danger  it  is  uiwless. 

Tke  dressings  which  are  intended  mainly  to  draw  the  ahonlder  back- 
vari  are  mo<lititTilions  of  the  figure-of-eight  bandage  and  tlie  jKWterior 
and  anterior  Hpliuts.  The  simple  tigurc-of-eight  carried  acn»s?  tlie  h*ick 
from  one  shoulder  t*)  the  other,  either  in  tnuslin  or  plaster  of  Paris,  I 
have  found  to  interfere  too  mutjh  with  the  circulatittn  in  tlie  arms  if  elH- 
ciCQtiy  anplie^l.  In  two  oa^^s  of  marke<I  displacement  which  etiuhl  l»e 
tvlaced  by  drawing  the  shouhlers  back,  but  which  recurred  under  the 
I  obtjiined  a  satistaetory  re*iult  by  the  u^'  of  a  bn^ast- 
>f  crinoline  Kiaked  in  ]»laster  ci^eaiu  and  covering  the  front 
«n»l  fthouhlers.  The  shoulders  were  hild  bark  :iud  redue- 
maintainiHl  until  the  plaster  had  set|  and  then  the  ]Misitiou  wui» 
intaincv]  by  a  figure-of-eight  Ixindage.  Tlio  heavy  ends  of  the 
brra*i-plate  in  front  of  the  .shonhler  prevented  compreh«^ion  of  the 
aTillarr  Vf»sM'U  by  the  bandagi*)  an<l  the  di-etvsing  was  worn  wiih  c*)m- 
f*»r  three  nr  four  wirki*. 

tniKlifiention  of  the  ligurc-of-eight  suggctftw!  by  Rt*caniier  amounts 
almtkvt  io  a  |M»stcrior  splint.  He  pla*.'<.'d  a  large,  hani  ?^|unrc  rujihion 
Isriwti-n  the  shotdtlcrs  i>ehind  and  earrieil  a  liitndagc  from  eacli  upjHT 
-mriHT  over  the  Hhouhlerand  under  tJie  axilla  l>aek  to  the  lower  corner. 
F(VTi:nioR  KPi.TNTP  have  l>een  made  in  the  forn»  of  a  entj^s,  against 
ibr  nmif*  tif  which  the  shoulders  were  dnwn  hark,  and  as  iron,  wimkIcu, 
ami  pa^tcUuini  splints  cr*»ssiug  the  l>aek  ami  extending  nsnally  bryonil 
Um*  iib^Mildern,  wi  that  the  traction  of  the  hiuahiges  by  which  the  shoul- 
:<k-r»  wen*  made  fast  should  Ih'  exerted  in  an  outwam  direction  as  well 
l«u*kw»nl. 

A  ^ixni  sumwirt  !Hlm|»etl  like  the  upf>er  end  of  a  eniteh  and  fasteno<l 
-'de  ol  the  eln-st  by  adhesive  planter  has  l>c<»n  fvci-asitmally  snjj- 
lod  i-ven  n*>ed.    Like  the  axillar\'  juul  it  i*-  pntlwbly  intttlcniblc 
;4»r  «Ja»gt»nHJs  if  applitnl  eHieienlly. 

It  ij>  ajuiartnl  that  while  many  different   clrcfN^^inp-  may  give  g<MH! 
IfVMtlU  i»  certain  cadges,  none  can  be  dcp(>n<h^l  iip^m  to  ih)  imi  in  all,  and 
diispbeeinent,  the  shortening,  which  is  the  rule  in  the  adult,  is 
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tlie  rei^uU  in  some  caws  of  forces  whicli  cannot  ho  ofTrr'tnnlly  I'ontrriTlisl. 
of  the  oblicjuity  of  tlie  fracture^  and  not  mfref|ucntly  of  the  inrloc-ilitr 
of  the  patient,  who»  Hndinjj  liinis^olf  ineoinmoflod  by  the  flroj^slng,  shift? 
it  sliphtly,  liut  often,  until  he  obtains  ease  at  the  fiacrifici*  of  the  object 
it  wan  applied  to  st^nire. 

If  the  fracture  is  witliont  dir*plaeement,  es|»ociaIly  the  Mibperiosti'al 
fracture  of  cliildren,  or  if  the  disphieenient  Hhows  but  little  tendem-y 
to  recur  after  rechietiou,  the  fiimple  scnrf  or  sling  or  Sayre's  tln'SHinp 
will  answer  every  purpo^H.^ 

If,  on  tlu!  other  hand,  the  ten(U»ney  to  disi)laeement  is  prrat,  the 
ehoici'  of  a  method  of  treatment  will  de|MMid  largely  upon  thr  character 
ami  wishes  of  the  patient.  Jf  he  is  inditlerent  to  the  defonnity  or 
int4derant  of  restraint,  it  is  oseless  to  attempt  more  than  a  simple 
dressinfif ;  but  if  lie  is  willing:  to  mibniit  t(»  the  conlinenient,  the  fracture 
may  l>e  trealwl  by  dorsid  decubitus  and  dijrital  prej^sure  with  a  fair 
pnwpect  of  HUCcesH,  or  by  the  plaster-of-Parif*  breaHt-|>late  and  figunv 
of-<'ij;ht  bandan;*'.  FortunaUdy,  [xT^islenco  of  displacement  ihxs  nt>L 
ne<-'es3firily  cause  lorts  of  function. 

In  simultaneous  fmctnre  of  the  two  chivicles,  the  dorsal  position  is 
stronjjly  to  Im-  recftnimended. 

It  is  well  to  place  in  the  axilla  a  pad  of  cotton  wrapped  in  a  com- 
press to  absorb  the  moisture  and  keep  the  "plM»>*iiig  Mirfacvs  from  con- 
tact with  each  other  ;  and  for  the  same  n^iison  a  omipress  should  \te 
plaeeil  Ix'tween  the  arm  and  the  body,  wherever  llie  two  wouhl  olher- 
wiw»  l»e  in  contact. 

The  dressing;  slumld  Ik*  worn  for  fnun  fifteen  to  twenty  days  by 
children,  and  twenty  to  thirty  days  by  adults. 
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CHAPTER  XVIII 


FRACrrUES  OK  THE  SCAPULA. 

FRA<mTKI>i  of  the  M^pulu  oliniraliy  n.'W)gnizecl  are  comjMiratively 
ire^  about  I  |x*r  cent,  of  all  fi-nrttires  according  to  ibv  l>etit  statistics  ut 
rarcommaDiI,  Init  T^nt''^'  obwrva- 
tiiiim  iu  tht^ilis.-^>4'tiiig-iYHini  indiciite 
[tint  fntctuiva  of  tho  arronilun  arc 
[very  romnion  and  iuu8ty  thcrt'forc, 
r-u*(uilly    j>a*^   unreoojrni/.t'd.     They 
in-  ^ix  timcH  as  onunnn  in   nu-n  as 
in  w*»in<*n»  and  in  the  ^rcai  majority 
f*f  ra«>i  the  jijtticnts  have  ln-en  be- 
tween twenty  and  fifty  years  of  age. 
The  »ifc  aoii  hha{»e  of  tlie  bone, 
land  the  prvK'nee  of  ll»ree  irregular 
'inini-nt  a|M^phY.Hes  |M^rniit  a 
V    of    fnu'tiirt's    diflVring  so 
|,f:rT»tly  in  tlicir  ni<Mle  of  priMluetion 
■mcni    Kvniptouts     ilmt     it     l»eo4>nu>s» 
itt^cvfvfury    to   eitn.Hider   them    se|ia- 
tatrJv.     Most   writers   iu    the    last 
Imndmi  viiirs  Itave  made  from  bix  to 
-  ah  folhiws:    Istt,  frac- 
Iwidy  ;  2d,  i'raetures  of 
the  inferior  angle  ;  .'til,  fractures  of 
ibe  upper  angle  and  f>iipm-spinous 
fi»«di ;    -Itli,  fraetureh  of  the  tpine  ; 
6tli     '  —  of  the  Bcnmiion  ;  6ih, 

frj  :    the  et.nie*,id    i>nKTs«  ;  ^^^^'^  ■*-"'^**  ^'^r  «f  ^^^'^  «•-!»"'»•  »*»»» 

...  ,  ,        ,      '  .1       aviMinitluu  uf  a  lunc  I'lvrv  ot  Oit.*  siiliiv.  A- 

itli,  Iniittiiri'^  thrcugh   tlie  .Hurjrmd 

nrrk  ;  8th,  fnictnres  of  th»»  glenoid  cavity.     Of  thene  varietiefi  the  1M, 

4th,  and  dtb  are  by  fhr  the  most  common  ;  the  others  arc  extremely 

1.  Tracturea  of  the  Body  of  the  Scapula^ 

Kractans  of  the  body  of  Llie  Hcnpula  are  single  or  multiple.  The 
fonner  are  (Mufine^l  to  tlie  t^ub^ipintni.s  fot^i^  and  the  dirt'ction  nf  tin* 
lior  of  fracture  i^  trau&verne  <>r  i)blii|Ue.  The  i'nigments  may  pn^n^'rve 
ihcir  iKmual  relations  to  each  other  itr  there  may  1m<  displaeement,  tl>e 
kinrrr  fragment  shifting  to  either  wide  of  the  up[>er  one  and  overriding 
for  a  greater  or  Icm  diF>tanee.  Tliis  overriding  is  most  niarkeil  on  the 
I  Miliary  side  ami  bt  ihie  ap|Kirt*ntly   to  (*ontrni-ti«in  of  tlte  terett  nuijor 

>  iMM»  :  Uu>*»  JIu)i|iiUl  Ki'portx,  IrHi,  vol.  xllit.  p.  41tt. 
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fracture  to  tlie  slinrp  coiitniclir»n  of  the  tores  ninjor.  fiuinnrd  '  repurtj* 
a  .-;t'e(>tul  oaho  uikI  tjimtes  a  tliir*!,^  the  only  one  he  eoiild  tiiul.  He 
iiildrt  a  (ietuHiMl  stndv  of  fnietiuvs  of  the  htnly  and  inferior  angle  by 
innseular  action  an<l  qiiotcH  the  re|>ort*i  of  all  the  known  casoj*.  The 
hihtorie,-*  of  tliese  cane?*  and  of  tiiose  of  frjicture  of  the  body  Hiiggcst  the 
jwrtsihility,  even  the  prolmUility,  (liat  muscular  eontniction  wuh  the 
eause  in  many  others  in  whieh  the  history  of  a  falJ  upon  the  buck  led 
to  tlic  easy  assumption  of  fracture  by  direct  violence. 

Symptoms.  The  .symptoms  are  clear  and  nnn>istaka1>le:  displac©- 
nu'Mt  ttf  the  fragment  forward  an<l  npuanl  l»y  the  conilMiKHl  action  of 
the  sernitns  magnns  ami  teres  maj*»r;  ahnormal  nuihilily  n*c'oj;niy^*4l  by 
grasping  the  fragment  with  one  hand  and  moving  it,  or  h\  rtxing  it 
with  one  hand  and  moving  the  bcaptda  with  the  otlier ;  and  crepitus. 
In  one  ease^  the  displacement  was  said  to  have  \ms*i\  ilownward. 

The  disphieement  is  dilficult  to  maintain  nHJnce<l,  Unrause  the  .small- 
nc8S  of  the  fragment  prevents  effiei(.Mit  contml  (if  it,  and  the  tonicity  of 
the  mnseles  tends  constantly  to  <lruw  it  away  ;  hut  while  tliu  ensnres 
some  deformity  it  in  slight  and  diK-s  not  add  serioutsiu'.Hh  to  tlic  prognosia. 

3.  Fractures  of  the  Upper  Angle. 

These  an;  vcrv  rare.  Gurit  gives  a  iigure  of  a  s|K»eimen  preM^rved 
in  Divsdeiir  and  Hamilton  of  one  in  Philadelphia,  fn  the  latter  a 
tiKriure  extendti  well  into  the  subftpinouM  foA'^i.  In  1x>th  refKiir  has 
taken  ]ilaee  without  much  displacetuent.  GurIt  rccorils  two  cnMv 
observed  (hiring  life;  in  each  the  injur)'  was  the  result  of  a  fall  upon 
the  back  ;  in  (me  there  was  no  displacement,  in  the  other  the  fragment 
was  dniwn  upwanl  and  inward  by  the  levator  anguli  scapidie.  Texier* 
re|M)rt-s  a  ease  ;  the  cause  was  dinwt  violenc*' ;  prompt  nn-overy. 

Treatment.  The  treatment  is  to  immobilize  the  arm  and  shnuM(*r  in 
the  i>osition  that  is  most  eomfortnble,  seetiring  the  scapula  with  a  iMwly 
iKindiige  or  strips  of  adhesive  plaster^  and  the  arm  by  binding  it  to  the 
Ujily  with  the  forearm  Hexini  across  the  chest. 


4.  Fractures  of  the  Spine  of  the  Scapula. 

Tliere  ww.  no  known  H|>e<'in»cns  of  is<»lat4il  fracture  of  the  spine  t>f 
the  si'iipula,  and  »nn*  only  knowle<lge  of  thrm  is  cHnicMl.  In  tlKise 
I  have  seen  the  ilingnosis  was  readily  made  by  recognition  of  the 
abnormal  mobility,  with  crepitus,  i>f  the  fmgmenl,  and  sometimes  of  an 
irregularity  in  the  outline  of  ihe  spine. 

Treatment.  The  treiUn»ent  is  as  before ;  immobilization  of  the  arm 
in  a  suitable  position,  and  local  antiphlogistic  renieilies  if  required. 

5.  Fracture  of  the  Acromion. 

The  alleged  fre<(Ucnoy  of  this  fnictuiv  ha.i  lieen  cjdlod  in  question  bv 
those  who  deem  most  of  the  niuseimi  HjKcimens  examples  either  of 

>  anlnanl:  .\rchtv(<^  tj^i.  ml*  ^  .li*  Med..  April.  1H08 


Ifuux,  \!HH,  vol.  I.  p.  SQl. 
nleaux.  April  5,  I8W~ 


fHA<mjiiF:s  OF  the  scapula. 


209 


a  tmumatic  RcpanUion  of  the  epipliVBis  or  of  non-ossification.  The 
fi»muT  wonlil  .still  liclong  under  the  IipimI  of  fnu'tiires^  an*!,  rvcn  if  wc 
cxrlufli*  the  <)thei>,  tlioix'  ure  still  cliuienl  instances  iu  bullicicut  iiuiubcr 
to  make*  tho  Ifsion  one  of  thu  mo^t  common. 

TIm'  acroniioti  is  cx|>os«l  Xa  fracture  Ky  I)Io\vjh  rcccive<l  dirwtly  ufMMi 
tl,  anil  alMJ  ihmujrli  tin*  luimerns,  as  in  a  fnll  n|v>n  tho  elbow,  and  oecn- 
siiMially  by  niu.Hi'ular  action.  The  line  of  fmctuiv  is  u>iially  i>er|K*n- 
dkrular  to  the  axin  of  the  a|H»phyHii?,  but  is  h*>uH'tiiues  tibliquc.  It  lies 
niofit  frequently  cither  in  fnmt  of  the  acroiijio-clavicular  joint  or  at 
the  root  of  the  acromion,  rarely  at  an  intermo<liatc  point. 

TIm*  symptoms  are  thoac  of  fracture,  and  of  the  contusion  if  tho 
af^cocy  ha*  Ix^cn  direct  violeniv  ;  and  as  the  hitter  arc  prominent  and 
Bttj  oliecurc  the  former,  the  fracture  may  be  overlooked.  TIh'  signs 
ooinmon  to  lioth  are  ccchymasis,  hn^^il  or  extending  down  the  arm, 
swelling,  and  pain.  The  additional  signs  of  fracture  are  incrai^e  of 
the  lorn)  (tain  on  prc88ure  an<l  on  moving  the  arm,  usually  complete 
■  *  '  "  to  abduct  die  arm,  abnormal  mobility,  and  crepitus,  and  pos- 
-jdacement, 

Thtt  dii«plaeenient  varies  with  the  ]K>sitioi»  and  extent  of  the  fnictnre. 
If  the  hitter  involve^  only  the  outer  end  of  tlic  aiMmhysis,  the  displace- 
ment is  nli^ht  and  downward  by  the  contraction  of  the  attached  tibre.s 
of  the  deltoid,  the  shoulder  l(»sei*  a  little  of  its  r*»nndncss  in  conscfjucncc, 
but  the  hi-ad  of  the  humeruH  retains  \i&  phuv.  If  (he  fracture*  is  near 
the  bttse  of  tlje  a|K»physis,  the  weij;ht  of  the  arm  tends  to  draw  the 
fi'aipiiiefit  downward  and  inward,  turning  it  U|>i»n  the  outer  end  of  the 
elaviclc  a*  a  centre,  and  the  shonldcr  is  flattened.  The  finger  passe*! 
mlon^  the  spine  nxH>^iizes  an  irregularity  in  the  outline,  usually  a 
deptwHiti  of  the  outer  fni};ment,  but  sonictlmef^  an  elevation  or  a 
tnwi-  _  ri»ovc  or  pap  in  which  the  end  of  the  fing-er  can  rest. 

<  :  m  often  \h'  ^>l   by   liftinjr  tlic  elbow  directly   upward,  so 

lo  |MtT.h  up  the  acromion,  or  by  abducting  the  arm  ;  and  abnormal 
ility  must  \w  sought  by  varied  niEintpulutious  of  the  a|Mtp}ly^i.^  and 
by  moving  the  arm. 

The  comnxmeHt  functional  di>turlmnce  i^  the  inability  to  raise*  the 
arm,  although  this  is  not  a  constant  symptom,  while  the  power  of  mta- 
ticm  U  pr»»s<'rved  unaltered,  even  if  s^»mewliat  |viinful. 

Bony  union  appears  to  Ik?  the  cx<*epiion.  the  fragments  uniting  by  u 
fibrous  bond  of  jrreatcr  or  less  Icnirth  and  solidity  ;  the  rupture  or  the 
ti*>n  of  the  p^-riostcum  must  1m?  of  almost  contndlinj;  iiufwir- 
En  determinintr  the  character  of  the  union.     A}»parenlly,  bony 


H  tmri 
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ttnioo  takif^  place  only  wlirn  the  fra^ment.s  remain   in  close  contact. 
*  Uiu  ditttal  fnt^nietit  lMM*jime  necrond  and  was  <-iiht  out. 


In  ODe 


The  Ircalmtnt  runf*istj>  in  rednetion  of  the  displacement 
hf  |irt— intt  the   heinl  of  the   hiuucrus   u|iuard   a^^iiiNt   the  acromion, 
and  in  «ecurin^  it 
bady  aod  Lbe  arm. 


Ac 


'urin^  it   in  thi^   iHtsition   by   a  bauda|r<'  pa^^ing  alM>ul   the 
The   lirestiiug  aliould   be   worn    for  alxiul  three 
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6.  Fracture  of  the  Coracoid  Process. 

This  may  be  caused  by  nitisciilar  action  or  by  direct  or  iiidirpct  vio- 
lenco ;  in  tlie  forincr  tiK'  cuiiAiUivo  ofibrt  is  HonictiincH  c<>iii|»arutively 
slight — wi'in^iiig  wt'tclotlies  in  one  wise — but  more  ofton  18  n  jKiwerfuJ 
etiort  made  with  the  arm,  la  fractures  by  du^ect  viult-ncc  otlicr  bonoft 
— ribs,  arm,  clavicle — are  usually  coincideutly  brokoii ;  thopsc  by  indi- 
re<*t  violenc<-»  appear,  according  to  the  olvsorvadous  of  Inline,'  to  be  ni«)c4i 
commonly  prodticcd  liy  pressure  of  the  tip  of  tlie  proci'ss  a^iitiht  iho 
clavicle  in  forwxl  llexiou  of  the  j^houlder ;  other  instances  are  those  in 
which  tile  fracture  is  produced  by  the  impact  of  the  diiih>oat<Kl  head 
of  the'  humeni.s. 

The  line  of  fracture  is  usually  about  an  inch  behind  the  apox  of  llie 
jirocess,  but  sometimes  Is  furthir  back,  passing  chjse  to  the  upper  i-dj^o 
of  tho  glenoid  i^vity  in  a  line  that  corresponds  so  nearly  to  tlie  |>oaitioa 
of  the  epiphyseal  cartilajLce  tlmt  some 
observers  consider  some  si>ecimens  to 
be  examples  of  separation  of  tlie  epi- 
pliysis,  or   even   simply    of    delav    in 
o.isilication.      Xormally    this   coujupil 
«irtilage  osjiifies  at  about  the  fourteenth 
yeijr.     lionnett^  publisheil    a   case   of 
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sojwiratiou  of  the  epiphysis,  verifie<i  by 
autopsy,  in  a  child  six  years  old.  In 
one  of  Malgai^ne's  and  in  two  of 
Gurlt's  cases  llio  end  of  the  pnx^'ss 
was  also  split  loniritudiually  into  two 
pieces,  one  n^mainin^  attache*!  to  the 
tendon  of  the  biceps,  the  other  to  that 

of  the  |>ecloralis  minor.  Tlie  displacement  is  S4*lduin  great,  bet»ause 
tho  fragment  is  prevente<i  from  yiehJinn;  to  the  ac(ion  oi  the  nttjicht'd 
muscles  by  the  corac^Hclavinilar  lipimeut ;  still,  in  one  of  the  last- 
mentioned  cases  the  fragments  wen^  displaced  more  than  half  an  inch 
downward, 

Ssrmptoms.  The  syniptoius  are  abnormal  mobility  and  crepitu-s,  but 
are  not  easily  reooj^nizeu,  <'s|>ecially  if  the  K)ft  |>arts  Ik*  much  brubtotl 
an<l  sAVolleij ;  the  depth  at  which  the  pnx'css  is  placed,  and  the  thick- 
ness of  the  overlyiiijj:  muscles,  make  it  dirticnlt  U\  pnisp  the  pro<V*« 
between  the  fingers  or  to  appreciate  its  indcpcnthMit  nxibility.  I  have 
als»>  noticed  locaIiz<*tl  pain  <»n  forcible  %'olimtar^'  atUluction  of  the  arm 
and  flexion  of  the  tbn.'anu. 

The  fracture  in  it^ielf  involves  no  danger  to  life,  atid  no  probable 
disability,  ahhont;li  the  union  is  seldom  Ininv.  Of  six  specimens  exam- 
inin]  by  (riirlt  bony  union  was  found  in  onlv  one;  in  four  c;tsi*s  men- 
tifuic^l  by  him  of  which  our  knf»wietlp'  is  only  clinical,  mobility 
M'fsi.xtinl  in  two.  This  failure  of  union  does  not  st^em  to  cause*  any 
OSS  of  function.  In  llulme*s  case  the  union  was  firm  but  the  frag- 
ment somewlmt  displaced  downward. 

■  I^nii:  Rrltlfth  Mi^lit^l  JnttniAl.  M117  l!>,  IWR. 

'  Boniiott:  UubUo  Joarii.  Med.  t!iciriiC43«.  Aayoflt,  1688. 
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Tra&tnettt,     Tlie  tiratrnent  must  be  (.1irect4xl  to  immobilizing  the 
J  :   |m>Ition   uliii'li   will   rt'lax,  as  well  as   may  be,  the  muscles 

ti.  till'  pHM'tHw.  Tlieorelically,  tliu  lH.'*t  position  h  that  in 
'birii  ijir  forcarin  Lh  flextnl  and  the  ell>rtw  otirried  acntss  the  front  of 
ke  rh«^,  but  thin  eunnot  1m:  oarrietl  out  ihoroiiglily  uithout  eausing 
tirr  (ii!«o(icufiirt  tliiui  the  l>euetit  to  be  obt:iinetl  by  it  will  warrnrit  ; 
it  i^  be*l,  therefoiv.  simply  to  fix  the  arm  agniiii^t  the  side  with 
coiuforlaijiv  AcxchI. 


Flu.  83. 


7.  Fracttires  of  the  Neck  of  the  Scapula. 

^nder  this  term,  following  (Iiirlt,  1  iiielude  not  (mly  fractures 
rhieh  |invs  rn>m  ihe  !*upr:i«<':ipular  notch  ttt  the  axillary  Itorder  of  the 
iptiU  ill  11  dinvtion  {mmllel  to  the  surfuee  of  the  glenoid  cavity, 
It  2iIm»  lhi»sc  whieh  In'^in  in  i'runt  of  llie  bni*e  of  the  euraeoid  prtieess 
i>iue(itut^  even  within  the  urtienlar  iHinler)  and  |mi>8  obIi<jUely  down- 
--•  kward  to  the  axillary  border.  There  is  no  known  exam- 
i>-  running  eIt»so  U-hind  and  parallel  to  the  glenoid  fossa 
Li  i.-  wimetiint^  termed  tlii*  aiintomind  ne<'k. 
luU  anterior  fragment  always  turries  with  it  the  attachment 
iricejM  and  uMially  the  entire  c<iraix)id  ]irtK.'eiis;  but  the  liga- 
whieh  bind  tlie  otnieoid  pmeesri  to 
the  rLiv icb'  ami  arntmion  rx^main  untorni 
m  doc*  also  a  ligament  extending  fmm 
the  under  surface'  of  the  Hpine  of  the 
«cmMib  to  the  edgi"  of  the  glenoid  cavity, 
am  (lH*y  limit  the  displaeement. 

The  okH^  ill    wliieh   this  fnietnre  has 
•n  vrfiRrtl  by  ilisM'etion  an*  six  in  nnm- 
tlM'  <iisi*s   of   Duverney,   N«'ill,  and 
•ncv,  a    »»|nvimen    in    the    mnsrtim   o!" 
«  Ho?^pilul  and  anotb<'r  in  that  of  the 
tl  (*oIIejrr  of  Surgt^iUb  at   Iwt>mlon, 
<Mie  fouiid  Ity  I.ine.'    Ciiirlt  d(*^*rilM^ 
Ira  ihii^',  and   Flower"  nientittUH  the 
;r  two.    The  rxael  ehar-aetrr  of  NeillV 
•  i(»  uncertain;  in  tSpena-'s*  ( Fig.  ^^) 

frariun*  |hi}<sm)  tn  front  of  the  eonie«)id  procem;  in  the  otliere  it 
[iran«  ttj  have  |>as!4«x]  through  the  HupniK*ajtidar  notch. 
Oailh.     The  eau"»<'  ban  been  a  fall  or  blow  njnm  the  shoulder;  May* 
\*ru<l  a  ea.'o  caused   in  a  girl   by  the  eflort  of  placing  a  handker- 
lirf  about  her  nivk,  but  it  wemn   more  proliable  from  the  deseription 
that  the  injury  wna  a  fraeluro  of  the  i-onu-oid. 

FaratHfaf    foun»l   that   if  the  anterior  [n»rtion   of  the  raoHule   was 
oiatle  tetue  by  outward  rotation  iif  tlic  arm  tbo  nook  could  be  broken 

*  Lftiir:  Loc  rJt..  h.  41^. 

•  n«wt^     ITi.lTMi-^  *  Sv-t.-Mi  f.f  Srirffi-ry,  Am.  «t.,  vol.  \.  p.  H51. 
»  Stdll  "  ••*.  ii»w  «^r.,  JHM,  voL  xxxTi  p.  lOS. 

•riOMKl  >1.  .In III'.  IMU,  p.  lutfi. 

^H^i  kjan*3tm  »l<*(Or4i  t*H/.'  i  '  '    '  :.  p.  49. 
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by  a  blow  on  the  back  of  tlie  head  of  the  humerus  or  by  one  upon 
the  I'llxtw  if  tlie  arm  was  also  (lirt'ctt'd  iKU'kwanl. 

Symptoms.  The  symptoms  of  thu  fniirturc  arc  the  flattening  of  the 
shoiiltler,  the  prominence'  of  the  arrumion,  the  absence  <»f  the  head  of 
the  humerus  irom  the  axilla  (where  it  wouhl  be  KmnU  if  tlic  injun* 
were  a  dislocation),  the  ca*y  reiluction  of  the  displaeenu  iit  by  niiMin^ 
the  elbow,  its  immediate  return  when  the  sup|»ori  is  wiihdniwn  fmni 
the  elbow,  and  the  erepitus  which  a<reompanies  thes4'  mnvemerits.  In 
two  of  Gurlt's  eases  the  fragment  couhl  be  felt  in  iheaxilhu  Tlie 
j)i)wer  of  voluntary  motion  of  the  arm  is  lost,  but  passive  ni<»veroent« 
are  free,  and,  witinn  certain  limits,  jminless.  On  the  other  hand, 
manipulatio[)s  which  reduce  the  displacement  or  brin^  out.  en*pitiiA 
natise  mucli  pain.  Sometimes  the  lower  edge  of  the  friigment  cum  Im^J 
felt  in  the  posterior  ami  outer  part  of  the  axilla  a^  a  hnrtl  tnoxiddo 
b<»dy  which  eiin  he  pushed  upwanl,  with  jtuin  and  crepitus,  but  OdU 
hack  as  srwin  as  the  pressure  is  ivmovei!.  In  a  viist'  roporttni  by  A^li- 
hurst,*  crepitus  was  obtained  by  grasping;  the  part^  In'tween  the  fingers 
on  the  ahouUler  and  the  thumb  deep  in  the  axilla  and  rotating  th<' 
arm.  There  was  very  .slight  displaeement.  In  a  |«!rsonal  (-as*^  a  |M)int 
oi'  pain  oil  pressure  could  be  found  by  passing  the  finger  high  up  along 
the  axillary  bonier  of  the  scapida. 

The. most ehanxcteristic  symptom  is  the  easy  re<hiction  and  the  imme- 
diate return  of  the  disnhieement,  and  it  is  this  which  distinguishes  it 
most  sharply  from  dislocation  of  the  humerus,  the  prominent  hymp- 
toms  of  wnich  are  so  similar. 

Prognosis.  According  to  Gurit,  l>ony  union  is  the  rule,  fibrous  union 
tlie  ex(V(»ti(in,  but  in  both  cases  with  plight  displacement  of  the  frag- 
ment f(»rwanl  and  dctwnwanl.  His  colleetion  mntains  only  two  casert 
of  tibnm^  union;  in  one  the  fuitient  had  fair  use  of  the  arm,  iu  the 
other  the  limb  was  entirely  useless.  In  the  coses  where  IxMiy  uniua; 
was  .secure<l,  repair  was  complete  in  from  fotir  to  seven  wivks :  in 
some  there  was  slight  diminution  of  the  usefulness  of  the  limb,  but  in 
tlie  rnaj'irity  its  use  WiLS  fully  regained. 

Treatment.  It  is  doubtful  if  the  {tarts  can  be  supporttMl  by  any 
dressing  so  perfectly  that  union  witlmut  any  di.-iplaeenient  can  Iw 
secured.  The  indications  of  treatment  are  to  opjK>se  the  constant  dis- 
plaeement downwani  an<l  forwurtl  or  inward  by  sup|Mfrting  the  cHm^w  ; 
probably  the  drc^ssing  which  I  liave  fomid  h<»  eflicieut  in  diskKtition  of 
the  acromial  end  of  the  clavicle  {<|,  v.J  would  ansM'cr  the  pur|Kise  if  the 
ends  of  the  plaster  strip  were  earrietl  further  inward  on  the  bhoulder 


I 


8.  Fracture  of  the  Qlenoid  Cavity. 

In  almost  all  the  instances  that  are  on  reconl  tliis  fracture  has 
(lisojven.'ij  jtojtf  wnrfrm  or  during  openition  after  dihhx^ilion  of  iIhs 
shoulder.  It  is  thought  to  Ijc  not  nncommo?).  but  n»  the  diaguo^i-  i* 
very  dillictdt  its  frctpiency  eminot  1m»  dr-rcrniincil.  Usually  the  frw- 
ture  18  of  the  inner  bonier  of  the  articular  surface,  but  sometimes  thn 

)  Aibhant:  Tniui.  CoU.  of  rbpiciuu.  PbiU.,  1075,  3d  wr.,  rol.  L  p.  Oft. 
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outer  or  lower  border  has  becu  broken  off;  and  Flower  says  that  frac- 
tun^  have  l>een  found  running  across  the  glenoid  fossa  and  even  split- 
ting it  into  several  portions.  Poland '  showed  a  specimen  of  stellate 
fracture  of  the  fossa  with  three  lines  radiating  thence  to  the  body ; 
there  M-as  also  fracture  of  the  acromion,  but  no  dislocation.  Agnew 
gives  a  similar  figure,  but  does  not  state  the  source  from  which  it  was 
derived. 

Symptoms.  The  symptoms  cannot  l>e  described  because  no  case 
appears  to  have  l>een  recognized  during  life  ;  and  it  seems  unlikely 
tluit  a  diagua<tis  could  be  made  with  any  positiveness.  The  fragment 
is  small  and  not  accessible  to  direct  manipulation,  so  that  the  only 
symptoms  would  l>e  those  of  a  dislocation  together  with  crepitus  on 
linluetion,  ami  perhaps  a  ready  recurrence  of  the  di:*location — signs 
that  may  be  present  under  a  variety  of  circumstances. 

Treatment.  Treatment  must  be  limit<'<l  to  reduction  and  immobili- 
zation, and  the  latter  should  be  more  complete  and  better  guanhnl  than 
afVer  a  simple  dislocjition,  because  of  the  greater  ease  with  which  the 
heswl  of  the  humerus  can  escai>e  from  the  glenoid  cavity  when  the  rim 
of  the  latter  is  broken. 

1  Poland :  British  Medical  Jourual,  January  23,  18U2. 
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by  a  blow  on  tho  back  of  the   bead  of  the  humerus  or  by  one  upon 
the  elbow  if  the  arm  wtis  iiho  diix-ete*!  Uiekwanl. 

Symptoms.  Thp  synipt.<>iiis  (if  the  fnielure  arc  the  flattening  of  lln- 
shtJiiUloL',  the  prntniiKMiee  of  the  aiuouiiou,  the  tibseiiee  of  the  hea»l  of 
the  humeru-s  fioin  the  axiihi  (^where  it  \voiii<l  be  foiiiul  if  the  injur}' 
were  a  dish)eation),  the  easy  rc(hictioa  of  the  (lisphicemont  by  raising 
tlie  eli)ow,  its  immediate  return  when  the  support  is  withdrawn  from 
the  eilM>w,  and  the  ere|iitus  wliieh  aeeumpanies  tliese  nutvenienls.  In 
two  of  Gurlt'n  eases  the  fragmL-ut  cuuhl  be  felt  in  the  axilla.  The 
power  of  voluntary  uioliori  of  tlie  arm  is  lost,  but  j)assive  inovemenis 
are  free,  and,  witliin  eertain  litiiils,  painless.  On  the  other  Imnd, 
manipulations  which  re(hu'e  the  ilisplaeement  or  bring  nut  crepitus 
cause  ruueh  [>ain.  Sometimes  the  lower  edge  of  the  fmjrmeui  e«n  l>o 
felt  in  the  posterior  au<l  outer  part  of  the  axilla  as  a  lianl  niovablp 
body  which  can  be  pushed  upward,  with  pain  and  crepitus,  but  fall» 
back  as  soon  as  the  pressure  is  removed.  In  a  t^Lse  reporte<l  bv  Ash- 
hurst/  crepitus  was  (tbtainod  by  grasping  the  parts  betwe<*n  the  fingc 
on  the  shoulder  and  the  thumb  deep  in  tht*  axilla  and  rotating  t 
arm.  There  was  very  slight  displacement.  Jn  a  j>ersonal  cmm  a  poin 
of  i>ain  on  pressure  eouhl  be  found  by  pasr^iug  the  (inger  high  up  alun| 
the  axillary  border  of  the  scapida. 

The. most ehararteristio  symptom  id  the  easy  reduction  and  the  iram 
diate  return  of  the  ilisplaeemeiit,  and  it  is  (his  which  distinguishes 
most  sharply  fnun  di.slocation  of  the  hinnerus,  the  prominent  svm 
toms  of  which  are  so  similar. 

Projrnosia.  Areording  to  Gurlt,  bony  union  is  the  rule,  fibi-ous  unio; 
the  exception,  but  in  botii  co-^es  wilh  slight  di>|)laeement  of  the  fra; 
ment  forw:Lrd  and  dowinvanL  His  c4dh'i'tton  contains  onlv  two  esi 
of  fibrous  uniim  ;  in  one  tlie  patient  had  fair  use  of  the  arm,  in  th^ 
other  the  limb  was  entirely  useless.  In  the  cases  where  bony  union 
was  seruired,  repair  was  complete  in  from  four  to  seven  weeks ;  in 
some  there  was  slight  diminution  i»f  the  usefulness  of  tlie  lindi,  but  in 
the  majority  its  use  was  fully  regained,  ^ 

Treatment.     It  is  doubtful    if  the   [inrts  can  be  supported  by  an^l 
dressing   so    perfectly   that    union   witlmul    any   disjdaccnient   e;in  Ik: 
secured.     The  indications  of  treatment  are  to  4»ppose  the  e<mstant  di&-^ 
placement  downward  and  forward  or  inwaixl  by  supporting  the  elbctwfl 
prnbably  tin-  dressing  whieli  I  have  found  so  eilicicnt  in  dislocntinn  t»f 
the  acromial  end  of  the  clavicle  (4|.  v.)  uouhl  :inswer  the  purpos**  if  the 
ends  of  the  plaster  strip  were  carrietl  further  inward  on  the  shoulder. 


8.  Fractore  of  the  Glenoid  Cavity. 

In  almost  all  the  in.stances  that  are  on  record  this  fracture  has 
discovered  post  vuivfcm  or  during  opemti<»n  after  dislocation  of  the 
shoidder.  It  is  thought  to  be  not  nnc(»minon,  but  as  the  *iiagno;»is  is 
very  dittieult  its  frecpiency  cannot  he  determined.  Usually  the  frac- 
ture is  of  the  inner  border  of  the  articular  surface,  hut  sometimes  t 

>  AiUibttnt:  Tmua.  Cvll.  of  Pbyaiciiitu,  PliiU.,  1675,  3d  ser.,  vol.  i.  p.  69. 
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flneqiiently  aHsociatod  with  anlcr'nir  clisKication  of  the  NhouUler, 
M  ihcv  la<'k  the  (rliiiic:il  fharactcrihtics  of  the  \v\\v.v  fraetnreN,  I 
thM  dc^crilM-  thtm  in  the  mi  mo  t^-ction  with  fractures  uf  the  anatoiniuul 
IM^,  hut  umU'ra  H.'|mnite  title — //•ncfnint  throtitfh  the  hihrrosUicH ;  their 
liiwrr  line  is  the  siirno  us  that  of  the  highest  of  the  main  group  (frac- 
tures of  tho  sutxi^'al  nei*k)^  the  distinction  lying  in  the  audition  of  a 
lir»t*nl<»ng  the  anatomical   neck  detach injj;  the  head.     The  lower  main 
grouii  iii  chanirtenze*!  clinirally  by  tlie  tiict  tli;it  the  U|)|X'r  fragment  i.^ 
j*i>riiiiarly  suhj<*<t  to  the  unoppnsetj  action  of  the  M*apniar  nni>clee;  a 
9<'|i6unte  ciosH  is  made  of  s('|Mjnition  of  the  epiphy.si^  in  the  yonnp,  hut 
fracCun':}  in  the  mhiU  which  follow  in  the  main  the  former  line  of  the 
jugAl  cartiln^  arc  not  se(»aratcii  from  the  main  proup. 
[n  ikiis  !»<*'tion,  then,  will  he  consideretl  fractures  of  the  hc?ad,  of  the 
■oatomical  iieck,  chnnijfh  the  tubent^^ities,  of  the  tuberosities,  and  of 
^^ibeMUgicol  neck,  and  .separation  of  the  epiphysis. 

^H  Simple  fissures  or  piirtial  fractures  of  the  head  of  the  humerus  wilh- 
^■out  a*%*<HMatwl  fnieinre  of  the  tuberosities  or  surgical  neck  are  verv  rare. 
^"T«  ihr  two  instances  w  hid)  Gurlt  qufttcs  fn»m  Gossciin  and  (iross  * 

may  l>r  added,  1  think,  three  others,  one  described  by  Malgaigne/  the 

odMjr  two  by  Houel. 

HoiMd*s  first  vtxM'  is  a  s|)ceiineu  in  t!»e  Musec  Dujmytren  ;  aUmt  oiu^ 

third  of  tlie  hi-ad  of  the  humerus  has  Ix'en  broken  oiran<l  has  reunited. 

IllLi  Mvond  esis**,  al;*o  in  the  same  museum,  is  a  sjH'cimen  of  fracture 
tlir«>uf^i  the  hend  si'|)arating  a  thin  fragment  entirely  covered  with 
ArtMHil^r  r.nnil:igt».  The  fragment  was  tnrne*!  completely  over  an*!  not 
onitt^l.  The  pntii'tit  wil-*  an  old  woman  and  died  seven  or  eight  months 
mfi«r  the  rwN-ipr  of  ihe  injtiry. 
The  casesi  ari'  much  more  numerous  in  which  tlie  articular  surfiiee  is 
fractttred  in  connection  with  fracture  of  adjoining  fwrts;  and  in  anle- 
ricir  di>h)cation  of  the  shoulder  (q.  v.)  deep  indentation  or  bruising  of 
the  surface  of  the  hi»ad  by  the  etlge  of  tlie  glenoid  fossa  is  apj«rently 
not  ijifrpc|DeDt. 

Tncture  of  the  Anatomical  Neck,  and  Fractore  Through  the 

Tuberosities.^ 

Frartarc  of  the  anatomical  neck,  wirhnut  an  additional  line  of  frae- 

re  thn>ugh  tl»e  lulK-rositieA,  is  appirently  a  very  ran\  and  also  a  ver\* 

re,  injur\\  ejccept  in  asMjciation  with  anterior  dishmition  of  the 

ilder.     Although  it  is  dewrilteil,  iiotl  the  means  of  diagnosis  given, 

n  "  works  upon  the  subject,  it  nni!*t  l>e  lulmittei:!,  I  think, 

tla;  ■  i\p*  of   it    is  extremely   s(^inty  and   uncertain,  l>cing 

liniiti'd  to  a   few  sfxvimens  and   to  a  few  cases  clinically  observed  in 

h  ihc  diagnosis   n'luaiiLs  more  or  less  doubtftd.      The   reported 

nM  of  fresh  fracture,  without  dislocation  or  additional  fracture 

*  OlwMir SiDfvry,  lltb  f^^  \n\.  I.  p.  fK'.  '  Mnlgnieito'ii  Ai\M,  PInte  iv.  FJK-  ?~ 

'It  h  t»b»  aalMl  that  midc  writvn  luclnde  Iwjth  fornix  iiikUt  (he  tltlu"  Knwtaro  of  the 
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^itios,  are  those  of  Boyer'  and  S])ence  ;^  \yt>tli  pati<*nU 
bi  each  tlio  injury  was  i^u^  hy  u  fall  u|Kin  tlir  slioul- 
ktu;  Tlw  rvpitited  8pecinic-n.s  from  catAt^  in  whirh  tlu*  fractun*  wa«^ 
MWiriatr^  ^ttli  iltslo<!ntion  arc  mniv  numerous,  hut  in  sii  tnimv  nf  Mtrh 
kAAii'iatni  fnic'tiiri'  of  the  tulHTonities,  gcntTaliy  wiihuut  (lispla<i> 
19  nH*nlionetl  that  it  8oenl:^  pmhablc  it  niay  have  been  overloi^kHi 
v#  |MMe«d  without  comment  in  many  of  the  others.  These  »|)oi*imens 
kttvi>  Wen  otiiained  in  tlic  course  of  0]>erationi4  un«1ertaken  fur  the 
WWfiiA^Eil  of  iho  ili.sloratt'fl  hcsid  or  for  the  reHuction  of  the  di.^location. 
Vvuallv  the  head  remains  attached  to  the  shaft  by  a  ntrip  of  |>erin»- 
h'om  or  e:i|>side,  ami  in  two  duws  (MrKumey,  Stini«»n)  the  line  of 
fnuiun'  divermKl  from  the  net^k  ami  Hplit  ofi*  a  thin  piece  of  the  niiaft 
atljolning  the  lowest  portion  of  the  head. 

The  clinical  ca.s<'3  are  ol)M<*ure,  oven  uncertain.  Kosher*  reportu  thtm 
coi^es  in  which  he  thought  this  <lia^n<>sis  coidd  l>e  ma<le.  The  fir^t  was 
a  man  .«#_'vcnty-nine  years  old  who  fell  from  a  height  upon  his  side ; 
the  shonhier  was  swolh'n  ;  no  deviation  of  the  axis  of  the  arm  ;  short- 
eninj?  half  a  ccniimetre  ;  active  motion  lotst,  passive  motion  gave  dis- 
tinct orepiliis.  The  head  projeete*!  in  front  below  the  acromion  and 
could  1(0  drawn  downwanl  away  from  it  so  that  the  finger  could  be 

passeil   in  Iwneath  the  acromion  and 
could   there  fwl  l^^hind  the  fulimB 
,,\^  ^^^^^         ^^  *^^**'  ^i*"^*^    ^^    the  rrpion    of  the 

k^^  g     ^^0^         anatomical    ntvk    the    tnlgr    of   the 

M  V  /  f^'^ k  ^  h>wer  fra^^ment  dircetnl  Imckwanrj. 
V  V  \\  Ik  ■  ^"  ^^^  M^cond  case,  alf«n  n  fkll 
mkm  l\  ^kj     \\\^n\  tlie  side,  the  mtient  waa  nUie- 

ffV  \|/j|v        ^"  years  old,  ami  the  tnlge  OOaM 

Vm  \l    IW        be  simihirly  felt;   movements  were 

ll  ll    f  ■  ^^^^y  I^'^i^^^il-    "^'i*^  thinl  [uttient  watf 

■  I       ■  ^  woman  ^ixty-onc  yetir^  old  ;    the 

I  I        ■  ctnirfo  a   full   upm   the  fnmt  of  the 

'  '        "  shonhier.    Slight  swelling,  |xdn,  loaa 

of  functitin,  orepitU'<  on  rtttalion  of 
the  arm  ;  displacement  of  the  upper 
fragment  upward  omld  Ik?  felt.  1"  igs- 
84  and  85  represent  his  conception  of  the  fracture  and  tlic  iJisplaoe- 
mcnts. 

L  have  seen  only  one  case  in  which  the  diajn^osis  secme<]  prolmble. 
Th<*  patient,  whom  I  prL»s<'nted  to  the  New  Yi»rk  Sutfjietd  Si»ciety,* 
wa<  a  man  about  ihirty-ftve  years  old,  who  had  fallen  on  Ins  liack  in 
fn»iit  of  a  hor>M?-iT:ir  in  such  a  way  that,  as  the  car  pa'^e*!  over  hint,  the 
eilge  (»f  the  front  platform  caujfht  a^inst  his  rijfht  ellw^w  and  jjn^ssed 
tlic  humeri];?*  witli  jrreat  force  n^rninst  the  scapula.  Swelling  and  jxiin 
at  the  shoulder,  complete  lo>s  of  function ;  the  tuWpoaities  mtatiHl  with 
the  nhaft ;  the  acromion,  coracoid,  and  neck  of  the  >icapula  were  unin- 


>^uppoeed  dliplacrmrnl  And  lino  of  fnir- 
Uirv  of  aiuitomleAl  n»ck  of  the  liunenu 
(Kotuim.) 


•  nor«r:  Tr»it«  dc«  Miiliwtir*  Ch{ninricftl<«.  1831,  vot  lii  p.  IW. 
•fiprnor;  KUinburnh  MnlinU  .lotirnnl.  1>*«0,  vol   t.  p.  1110. 
■Kochor:  I'ruktinfh  wlohtijur  Fr^turfontinn.  IfifiNL 
•SUmtoti:  Kvw  York  Mnliral  Jotimn),  M«rch  19,  IHlkl,  p.  3ML 
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jun<(! ;  prpHsing  th<*  urm  upward  a^inst  the  acromion  gave  pain  and 
waA  AC'ojriiiiiinietl  hy  ortpitiis.     He  wat*  treated  in  the  reomnltent  |>ohi- 
tKMi  ^^illi   MUHJeniU^  <.Y)[itiMuous  tructiou   tor  tive  week:<,  and   made  a 
inapkie  reo<»verv. 

On  soother  (HH-asion  I  had  an  api>ortunity  to  examine  an  undoiilited 

The  |iati«*tit    had  Mifffred  the  frneture  wltli  di.sloeatiou,  and  1 

able  eh-arly  to  recM>^niiu;  the  simill^  niuvuble  upper  Ihi^ment  in  the 

Axilla,     l^nder  aniestlie.sia  I   was,  tortiinatelv,  able   to  nnluw  the  dis- 

iocaUion,  and  then,  \mwg  in  presence  of  a  fraetiire  of  the  unatomieni 

neck  without  ilinhx^tion,  1  examined  it  carefully  in  order  to  ascertain, 

if  pucs^ible,  a  uieuu^of  dia^nosiH ;  but  i  could  d<'teot  notliin^  abnormal, 

ilcformitv,  no  crepitus ;  afti-r  the  aua^^thesia   had  eiidiMl,   prcKsuro 

»wani  at  the  elbow  or  backwanl  at  the  front  of  the  tihouMer  caused 

in, 

TbU  ^hows  timt  the  fracture  «in  exist  witliout  other  symptom  than 
lin  iMi  pre^siii)*  the  fni^rmciit**  tnjrether,  and  that  crepitus  on  nuMlerate 
K»vefneiils  nf  the  litub  may  Ik*  ab^'nt  ;  which,  indeed,  is  not  surprising 
h<ti  it  is  remembereil  how  easily  the  hc^d  can  move  in  itB  socket  and, 
equently,  how  likely  it  is  to  share  in  the  movement  of  the  lower 
rieni  if  it  is  at  all  ch>scly  oonnectc<l  with  it  by  irregidarities  of  the 
line  of   fracture.      l*rol>ably  the  most    that  can 
^<*-  ^^  Ik*  said  in  any  i-ase  is  thai  there  is  a   fracture 

ll.^^A^^^  above  the  surgical  neck,  but  whether  it  is  ]>ure1y 

ttf  the  anatomical  neck  or  combined  with  frac- 
lure  through  the  tnl>ei'osities  or  even  jwirtly  of 
the  neck  and  partly  through  the  tuU^ntsities  is 
lik<'ly  to  remain  uncertain,  l>ei^use  the  <leter- 
mining  tact — t!ie  relatJourJ  of  (he  np|>cr  part  of 
the  greater  tid»er<x*ity  with  the  sliaft,  its  move- 
ment with  it  or  its  imh'jiendem'e  of  it — may 
ti  •^>>0-   ^  easily  be  beyond  exact  determination. 

\     ^      m  ^^1*  fradurt    thvaur/h    the   tuLcrottifirs  the  ex- 

j  M  aniples  are  much   iiwire    numerous.     To  a  frat^ 

fcy  ^^1  lure  of  the  aiiatf»niical   ru'ck  may  l>e  addiil  one 

^■^^H  or  more  lines  of  f'nicture  ]xis>iiig  from  the  Hrst 

^l^^^  through    the  tulx-riKsitii's,  or  the  line  may  juiss 

«M«cirih<>ftnat»mirai  along  the  lowcr  (posterior  and  internal)  portion 
■TdMi  bitBwnui.  with  of  the  ncck  and  then  diverge  thnmgh  the  ttdier- 
jitewrtns  .ml  (v»r.   ^iji  J),    I'     I     siwimcns    have  almost  all 

iKcn  ohtaincfl   trom  cases  oi  c<in»l>n)e<l  fracture 
and    dishK>ation,  and    our    {K*ri(H]ical    litcniturc 
contains  almost  every  year  one  or  more  instances.     I   have  had 
two  foch,  fnM-'ftire  of  the  anatomical  neck  with  tissuring  of  the  gn-atcr 
ftnberonty.  in  which   I  renK)vrd  the  head,  and  have  seen  two  others 
miii'  '    *         H'  of  rollcagnes. 

I'i,  I  tion  U'tween  this  \*ariety  and  the  higher  form  of  fractures 

furgiiid  niM'k  (as  1  have  hen*  dfrtiu'd  tlic  lalter)  is  arbitrarily 

and  I  <l»nd>t,  for  the  reasons  given,  if  it  can  often  In*  rcc<»gnized 

BccfltiM?  of  its  ukmIc  of  production — violence*  acting  dire<'tlr 

tb«  tipper  end  of  the  iMme  from  the  outer  side  or  in  front — ^it 
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IS,  I  think,  much  more  frequently  associated  with  dislocation  of  the 
upper  fragment  thun  arc  fractun*-s  at  a  Homowhat  lower  level  which 
WHun  more  commonly  to  l>e  oausetl  by  erosw-iitniin.  Independent  mo- 
bility y>^  only  the  upper  part  of  the  tuberosity  would  at  least  show  tliat 
the  fracture  was  higii. 

Two  specimens  described  and  picture<l  by  R.  \V,  Smith  *  (FJg«.  87 
and  88)  show  healing  with  marked  impaction  in  one  ca^^c  and  with 
complete  reversal  of  the  head  in  the  other.  In  the  one  shown  iu  Fig. 
88,  examined  live  years  after  the  accident,  *'  the  head  of  the  humeni'S 
wiLs  found  to  have  been  <lrawn  into  the  cancellated  tissue  of  the  shaft 
between  the  tuberosities  su  deeply  as  to  be  below  the  summit  of  the 


Fu*.  87. 


Kca.  88. 


fnctnro  throiit;h  Uic  lulfcrotlUM  t%t 
humcruM.     ttuvcn<al  uf   ttiu  luwl,    (K. 

greater  tnl>erelc  ;  this  process  had 
bctin  split  ofl'  and  displaced  out- 
ward ;  it  forim^d  an  obtuse  angle 
with  the  outer  surface  of  tlie  shafl 
of  the  bone." 

Tlie.-iwM'iiricn  illustniti^^l  in  Fig. 
88  istleseribcil  by  the  same  uutlior 
as  '*  impacte*!  fractun*  i>f  thi*  neck 
of  the  hunuTUs,  atH'omjMinied  by 
fracture  of  both  tulwrcles."  "The  head  (»f  theUHie  was  ttHiiid  to  havr 
been  se|Minited  fnnii  tin*  shaft  by  a  fnieture  wiueli  tr.iverwd  thr  aiia- 
tomieal  nrek  of  the  hiiinerus.  It  was  re\'ersed  in  tlie  articulation,  »o 
that  the  fraeturcil  surface  was  direct<Ml  npwanl  toward  the  glenoid 
e^ivity,  and  the  eartllagiiious  urtieulating  surface  thrown  downward 
toward  the_  shaft,  and  having  assumed  this  position  it  was  driven  to  a 
eonsideni)>le  distam-e  into  the  cancellate»l  structure  between  the  tul»ei^ 
clefi.  Fn»m  this  violrnt  impaction  of  llie  head  of  the  Ume  into  the 
lower  fnigment  a  so<vmd   fnicture  resulted  which  split  otf  the  leaser 

■  B.  W.  HtuUh :  t>aclurM  in  llin  Vlctnlt/  of  JoLmIji.  1n&4,  \\.  UK. 


Ini|>a{-tli>ii  or  thi<  hr«'l  <-r  l))f  hiitucnii  Into 
tbti  fthBft.  with  »plUtlns  off  of  tbe  tubcrosl- 
U«ai.    iR.  W.  S»nTH.) 
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tuheticlr  nloii^  with  al>out  iwo-thinls  of  tlje  ^rrcater,  and  a  small  por- 
tion ijf  ilif  *(iafl  of  the  htimeruB,  correspfinding  to  the  upper  part  of 
lh<'  lik'tpital  );ijnK>vr." 

Thi-  oiitiT  fwirt  of  the  cftrtilagiiious  siirfacv  of  (hi*  head  was  hnrliHl 
to  A  lieplli  of  nesirly  uu  inch,  but  the  iiiiuT  part  was  frt^e  ;  tlie  eartilugt! 
rrmamiHl  perfwt,  and  wai*  not  united  to  the  catieellatod  t^Anie  of  the 
tulM*ndff^ ;  the  pi»j?t  of  the  fragment  was  firmly  unittKl  with  the  tissue 
of  tJie  tnhen'ies,  and  their  uuiou  also  was  complete.  A  similar  case  is 
hMorttfd  by  Krbulein  *  and  one  bv  Korte.*  (See  also  Gurlt,  vol.  li.  p. 
) 

I>itubtles{«,  al*t,  the  upper  frngment  mav  im^lerpo  that  dinplaocnieiit 
innrAn)  and  dnwiiwanl  Uy  tlie  rising  of  tin*  r^haft  under  the  action  of 
tbe  deltoid  which  wa.'^  pointed  out  by  .Jonathan  Hutchinson  as  occurring 
in  tboeo  eas4*s  whi(Ji  I  here  (rlassify  an  hig^i  fra4*lnrcs  of  the  surgiwd 
nerk,  and  which  ut  a  later  period  ntay  easily  l>e  mistaken  for  unre- 
duced di^lc.K^ntion. 

Re|iciir  is-  largely  carried  on  by  the  distal  [xirtion  of  the  bone,  an<l  h 
m^rkvil  by  an  exnl»erant  pnxlnction  of  callus  and  osteophytic  growths 
on  the  surfacre  and  sometimes  i>y  ossification  of  the  adjoining  portion 
f  the  caneadr. 

ihc  talc  of  the  .^n»al!  np|>er  fragment  after  fracture  of  the  anatom- 
iktIc  wc  have  little  iM>?itive  knowliMlgo.  lioycrV  statement  that 
in  hiscaiM*  the  fnigment  had  L>cen  diniini^ht'd  by  absorption  has  been 
extrikjiively  (juot^iJ,  luit  as  the  |mticnt  died  oidy  ttevcn  day.s  after  the 
injarr  ti-as  received  the  accuracy  of  the  observation  is  doubtful. 
Ktieher  dm»n  not  htatc  the  result  in  his  atses,  but  in  Mcnuniey*s  in 
which  the  fragment  wan  restoreil  to  its  ]ilac<*  by  operation,  and  in  mine 
in  which  a  presumably  similar  fi*ngnir!it  wa^  restoro*!  to  its  pla<T  by 
manipuhition,  and  in  my  other  in  which  tlic  fragment  was  noi  dislo- 
cnted  and  the  diagnohis  is  not  certain,  recovery  with  good  function  fol- 
lowt*i].  Pnibably  the  head  in  mont  cases  retains  some  vital  connection 
thrrrtich  nntnrn  p3rtionH  of  the  cap^Hide,  ami  ex|K'ricnc<»  at  other  joints 
imilar  fragments  can  reunite  or  can  remain  as  nnirritating 
in  I  lie  joint. 

Ti'Mlac&t.  Tri'atnient  h  clearly  limited  to  imniobllt?uition  of  the 
joint,  pomibly  aided  bv  some  traction  to  «)j)iM_i[ic  the  tenden<'y  of  the 

tiacles  to  draw  the  shaft  upward  and  thus  displace  the  head. 


C.  Fractures  of  the  Tuberosities. 


T^ilate<l  fnu'tun!  of  either  tuberosity  is  so  rai-e  an  aa'ident,  except 

in  nonncction  with  di^^location  of  the  shoulder,  that  very  few  cihscs  are 

fun  recDnl,  and  none  that  have  been  veritieil  by  direct  examination  while 

Partial  fnictnre  of  the  greater  tuberosity,  that  is,  the  fracture 

LT  or  smaller  |>*)rtion  conipri-iing  snnu'  or  all  of  thefatx'tsto 

k'  suprasniualus,   infra>piriatus,  ami   teres   minor'  mnsi-ht-.  are 

14  a  not  nifrc(|iicnt  arc(tni|mniment  of  anterior  disJiKtation  of 

■  Krdnlrin!  Deat«etie  Zciitwhrift  f.  Chinincii*.  IOT4.  p.  1, 
*Kart«;  tADcvnbcokV  ArrhiTcs.  lt«i,  vol.  xxvfi.  p.  740. 
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the  humerus,'  ami  has  also  bvvn  Rcen  hy  Mal^ij^n*''  in  a  vt%n4*  of  Jislo- 
ciition  ImrkwanI  iiniler  tho  acromion.  (So**  AnttTior  Di.s!»x*ation.'4  «f 
the  Sln»iiMep.)     Fnirtuft;  of  the  Ichser  tiilKTiHity  is  much  more  rare. 

A  ninnher  of  oases  havo  been  re[K>rt»^l  of  fraotim;  f*f  tho  grtater 
tulK*n)sitv  with  symj)toins  s{>  ch)flely  roseinlilin^j  thoHo  of  dislocation 
that  the  diagnosis  of  the  latter  lesion  was  at  first  nm<le  in  ejirh  case, 
ami  a  study  of  the  reix^rtn  makert  it  wioru  prolnible  tlial  this  diagnuei* 
MILS  oorrcH't,  the  dislocation  Imving  then  Ut*ri  unwittingly  rc<lucc<J 
during  the  manipniationa ;  most  of  the  8|KJcimen8  found  at  autofMrs 
prolmhly  liejong  in  the  sjime  class. 

Gurlt  rjuofes  a  03i.se  of  supjHjsetl  fracture  of  llic  tul>crosily  l>y  niiw- 
cular  action,  in  which  tlie  symptom!*  were  extreme  |>a**ivc  mohilily  at 
the  shoulder,  complete  loss  of  voluntary  outwani  rotation,  and  partial 
loss  of  volimtary  elevation  of  the  arm.  If  the  arm  was  rotnti**!  vii;»«>r- 
ously  und  the  vnr  laid  u|M)n  the  patient's  shoulder,  crepitus  cr«»uld  l>e 
heard.  Four  weeks  later  the  correspoadlug  nuiseles  wen.*  still  |K»wcr- 
less  and  atn>phied.  The  |>atient  wjw  a  muscular  yi»uth  of  twenty  years 
and  the  lesion  was  pro4luc(»<l  by  an  effort  to  thmw  a  snow-l>»ll  with 
force;  a*nnething  was  heard  U)  cmck  and  the  arm  fell  ]>owerh*-Hs.  Tlu* 
only  mention  of  dispia(!emeut  in  the  ease  is  lliat  the  patient's  brother, 
a  physician,  thought  the  arm  was  dislocated  and  '*  made  n  sort  r>f 
rwluetion." 

In  1S81  I  :^w  at  the  Presbyterian  Hor?pitaI  a  youth  4>f  nined'cn 
years  who  had  been  injured  .the  preceding  day.  He  said  tliat  whih* 
holding  the  bridle  of  a  horse  in  his  right  hand  tl)e  animal  rf*an*«l,  and 
as  he  came  down  his  breast  stniok  against  the  patient's  left  fomirm 
which  was  held  Utfore  his  face  in  protection,  and  threw  him  to  thr? 
ground.  The  left  shoulder  was  somewhat  swollen  ;  there  was  an 
erchymo>^is  at  the  lower  Inirder  of  the  tendon  of  the  pcctoralis  nmior ; 
voluntary  abdui*tion  rh)ssib!e  ;  voluntary  external  rotation  im|Mis.sible ; 
(inn  pressures  upward  at  th(^  c1Im)W  {Miitdess.  The  Ichhit  tul>eni6ity 
moved  with  the  shaft  on  rotatit>n ;  crepitus  o!>servo«l  high  up  in  the 
shoulder  when  tho  head  of  the  l>one  wa>»  grasped  between  the  thumb 
and  lingers  and  they  were  mov<»d  ;  pain  on  pressure  np<m  the  greater 
tuberosity.  T  inserted  an  insert-pin  in  fmnt  at  tho  bicipital  gnwivp 
and  passe<l  it  backward  lis  full  length,  evidently  between  two  bony 
.wrfaees,  and  by  prc^asing  its  point  against  the  inner  one  and  rotating 
the  arm  the  continuity  of  this  surface  with  the  shaft  was  sliown.  My 
diagnosis  was  fracture  of  the  greater  tulx^rosity  by  miistndar  aHion, 
by  outwani  rotation  of  the  arm  in  the  effort  to  wan!  off  the  desccndii^ 
UhIv  of  the  horse. 

1  have  seen  a  few  eases  of  pain  at  the  greater  tuberosity  on  press-iire 
ami  cm  voluntary  outwuni  rotatinn,  l>ut  without  crepitus  or  ulmnrmal 
mobility,  which  I  have  regnrdtNl  im  minor  effects  of  similar  muscular 
action,  the  [mrtial  rupture  or  detiU'hment  of  the  tendon  or  |>ossibly  the 
avulsioti  of  a  small  piece  of  the  bone  ;  in  one  of  them  the  .r-ray  showe<l 
fnicture  of  the  up|ier  portion  of  tho  tuberr«*ity. 
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)  For  &  rvvlow  of  A  uumber  uf 
ItHlO,  ii.  t).  'STTt. 

>  Vftlgsigno:  Atliut,  Piute  xzil.  Ktpi.  Rsiul  0. 
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Fio.  J*9. 


i-ini 


Tho  line  nf  fntcinre  nsually   runs   alon^    the  sulcus  marking  the 

tUmiicul  nwk  at  the  fiart  uherc  it  adjoins  tht*  tMlM?rohIty  and  i\\\\\v\ 

t»i<'ipital  i^riwive,  tminctinK-s  lilK.*nitinj^  the  long  tenthui  of  tin*  hifcjis 

m  it«  »bmh  ami  allowing  it  to  tslip  in  bt'twit-n  (lu*  fmotnivd  ,-^ur- 

If  the  separation  i?i  complete  the  fragment  is  drawn  upward 

harkHard  ;  if  incomplete,  that  is,  if  tlie  i>eriosteum  remains  untorn 

the  tide  of  the  fragment  adjoining  the  shaft,  new  hone  tills  up  the 

rcr  port  of  the  gap,  and  the  up|H*r   |»art  id'  the  fragment  stands  out 

the  surfaiH*    from    whieh    it   ha.-;  Iteen 

05   in    Fig.  ftO.     When    union    tiikea 

it  is  olnioiit  always  hony. 

I   believe  tluit  in  all  eases  in  whieh  the 

lelure  in  not  an   ineident  of  a  dislcMuition 

oaiise   ifi   the   dire<*t   action    <»f    the    at- 

'tet^lMHl    niUH*li^.      Sime    writers   asoriU'    it 

ftltnotO.  without  t-xception  to  direct  external 

^rioletkY,  but  I  know  of  no  nis<'n  to  support 

opidioD.     The  diagnosis  must  bo  made 

»v    hM'aliz4>4i   iKiin    on    pressure  and  on  at- 

ipU-d  voluntarv  outward   rotation  of  the 

litid  by  thf  ahnormal   mobility  of   the 

i«t,  pi^ftcihlv  w  ith  erepituH. 

B«int.     1  he  treatment  is  immohili/a- 

with  OS  nuieh  outwai^l  n.»tation  of  the 

ftft  ift  pmeti<'ahle  in  onler  to  diminish 

pull  of  the  attached  niuseles.     Any  ten- 

■arv  to  inward  di-^plaeemcut,  sneh  as  was 

hy  Smith,  shoulil  be  op|M>setl  hy  a  jmd 

lielow  the  axilla. 

Fr«cturw»  of  the  lesser  tuberosity  are  extremely  rare.     Gurlt  colleetetl 

ilv  thrrx'  rns4.*s,  two  (»f  lhi*m  a<-eompanying  disloeation  of  the  shouU 

',  i\w  third  a  ^iM-eimen  in  the  inu<«nini  at  Gies**en.      In  eoeli  of  the 

tvio  a  snudl  hard  lump  could  be  felt  on  tile  iuner  bide  of  the  iiead 

humi-rus,  not  moving  with  it.     A  very  few  otlicr  eases,  certainly 

pr«^bal)ly  asMK-iatcd    with   disliH-ation,  have  bei-n    rc[M>rted.  nnwiug 

oi    two   hy   tkinlenheuer/     The  only  ease   not    so  associated    and 

(irems  l*evond  (pK*i>tion  is  that  t»f  Ijon'iiz/  whosi'  ikaper  may  he 

itahly  ef^nsiil(<il  for  an  analysis  of  rep^irted  case's.     His  patient  wiu* 

forty-five  years  *>ld,  wlu»s<'  arm   wiu*  foree4l  into  outward  rutn- 

with  an  autlihh- rnick.     He  was  tPf:ited  for  a  contusion.     When 

1^  thr**c   motitlts  Inter,  hy  Luren/.  ai'tive   inwanl  rotation  was  almost 

It,  cfiilwanl  rotation  incrt'ase<l  40'^,  and  a  Ixmy  irregularity  teiuhr  in 

irr*  e«>uld  Ik*  fell  at  the  «ite  of  the   lehser   tuberosity.      A  slightly 

Av  pitt!e  of  bone  couhl  Im?  intlistinetly  felt  Ih*1ow  the  c^tracoiJ. 

tf  the  shoulder  wen^  normal. 

J  jHirts  two  i*a.^-s  aceom{>anyiug  hackwanl  diBl(Kiitinn  of  the 

uuiiW  (ij.  v.);  in  Ufth  the  tnlK'ninily  remaimnl  attached  to  tlie  huIh 

^•DApoUm,  and  in  one  it  wai*  bntken  into  two  pieee^i. 


Fimcture  nf  the  groatcp  tubcmalty 
of  liio  hum«nu  united. 


hich 


Ijptvms :  IHstttarlie 


lUrlio  (Thinirtile, 
ZrltirhHri  Aire 


hir,  1WK>-0|.  vol.  Irilt.  p. 


^mm\:  l>i9UtM:|iB  /u-ltiM^hria  tut  Vh'it.,  1K74.  vol.  if.  (i.  l^i 
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Treatment.  Thu  In.'atiiient  would  be  Iramohilizatlnn  in  inwnnl  nitS' 
tion,  p>j*sibly  aided  by  pressiure  on  the  outer  a$[>ect  of  the  Kthoulder  to 
oppo^  a  tendency  to  outward  displaeement. 


D.  Separation  of  the  Epiphysis. 

upper  Gpiphy!»Ls  of  the  hunterus  wituprifreH  the  hi»ad  and 
sities.     The  enipliyseal  line  runs  upward  and  outwanl  alon^ 


The  upper  Gpiphy^Ls  of  the  hunterus  wituprifreH  the  hi»ad  and  the 
tiibenwities.  The  enipliyseal  line  runs  upward  and  outwanl  along  the 
h>wer  and  inner  half  of  the  anatomio:il  neck  and  then  tninsvoi>eiy 
unch-r  or  llirtMigli  the  tnlxrosities  to  the  outer  edge,  its  level  rising  ttA 
the  individual  grows  ohler,  and  pa>?ing  above  part  oi^  the  in.^ertion  of 
the  teres  minor.  Its  centre  is  higher  than  its  edge,  so  thai  the  nhaft 
terminates  in  a  low  cone  or  we<lge,  with  a  cf>m**ijK)nding  hoUow  on 
the  luider  surface  of  the  epiphysis.  This  enne  is  verv  hiw  in  early 
life  and  its  lieighl  inereuM-s  as  the  individual  grows  older,  until  oaii- 
fieation  of  the  conjugal  oartihigf  takes  plaee,  usually  by  the  twentietli 
yt^ar,  but  w^mietimei*  as  late  as  the  twenty-fifth. 

This  lesion  has  been  observed  at  all  ages  between  the  moment  of 
birth  and  the  agi^  of  nineteen  years.  .letter,*  in  an  aecMiunt  of  sixti^en 
ua.seH  operateil  upon  by  Burns,  mentions  two  cum^h  aged  twenty-lhrwf 
and  twenty-four  ye:irs,  but  no  mention  U  made  of  the  pn-smee  of  th© 
conjugal  cartilage;  In  either,  and  in  one  the  Hue  of  fraeture  folhiw^il 
ihat  of  the  epiphyseid  junctitm  for  only  half  an  inch.  B*ith,  I  think, 
l>elong  in  the  class  of  fractures  after  os.'tiHeation  of  the  ciirti luge,  and 
are  examples  of  tlie  nither  eoninion  high  fractures  of  the  snrgi<-:il  neck 
in  which  the  line  of  fracture  fret|uenlly  follown  the  former  epiphy.<4(«l 
lines  ijuile  closely.  In  GG  cased  colleetAMl  by  J.  Ilutrhinwin,  Jr.,"  6 
occurred  at  birth,  4  during  the  first  year,  and  17  at  or  alxive  the  age  of 
fifteen  yean*.  In  a  consiilerable  nnmln'r  of  the  recordetl  c:ises  it  was 
i»r»Kluced  by  the  efforts  of  the  midwife  or  physician  to  luusten  dflivery 
l>y  drawing  u|>on  the  presenting  arm,  <»r  with  the  finger  hookt-d  into 
the  axilla,  or  to  bring  down  the  arm  from  the  side  of  the  head  when 
the  legs  and  IhkIv  wen?  ainnidy  deiiverod.  In  othi-rs  it  ha**  In-^'n  caused 
by  falls,  by  forcibly  drawing  the  arm  upward  and  outward,  anil  by  a 
f-ill  uiM»n  th<*  flbow  when  it  was  hehl  behind  the  axillary  line-.  See 
«ls*»  a  i»a|Hr  by  Linwr.* 

Oimsidering  how  eiiailv  the  epiphyses  can  l>e  BOfKin\t<*<l  by  ibr 
cn^sa-stniin  produce*!  in  forcibly  carrying  the  limb  beyond  thr  normal 
limit  of  motion  in  the  corresfHinding  joint  e.-itablishe*)  by  llie  cansulc, 
ligament'*,  atul  muscles  attache*!  to  it,  it  seems  probable  that  this  ia 
tiie  meclmnisin  in  most  cases,  and  in  thiii  may  probiddy  be  included 
force*!  rotation  of  the  arm. 

The  opportunities  for  direct  examination  of  the  seat  <»f  injury  liave 
Iwen  lai^ly  inerease<l  of  lute  by  o|)erations  undertaken  for  the  corre©- 
tiim  of  the  displacement,  oft4'n  whili'  recent.  They  show  that  thi-  line 
of  fracture  almost  always  follows  the  epipliysenl  line  closely  and  that 
tJie  |MTioMctiiii  reiiiiiins  uuUm'ii  to  a  cunsidt-nible  extent,  e^iHvially  pufr* 
teriorly,  and  that  where  torn  it^  sepnruliori  odvn   takes  place  ut  tiome 

I  Jcttvr:  tlcltraico  xur  kliii.  i'hir  .  1><W.  vol.  U  p.  JrEI. 
'J.  llutohinBon.  Jr..  nriliKh  Mrtlimt  Jimnml.  July  s.  In9». 
>  Uinmr :  BelUvge  mr  kliu.  t'bir.,  tOUU-01,  toL  xzlx.  |i.  IIGO, 
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below  the  lino  of  fracttirt',  the  jK)rtion  between  the  rent  ami 
rii>e  of  fracture   ^K•ing   strij>|)e<l   from   the   simft    nnd   reniuinin]? 
attecfatHl   to  the  epipliysis  as  iin   irrrgiiinr  sleeve.     The  younger  the 
^  itient  the  more  marktHi  «p|Min'iitIy  i»  this  sleeve  fnrnuition. 

The  di«iplac«.*aient  is  liuMtiuilly  of  tlie  ph.ifl  forwanl,  anil  some- 
iwi  l«  the  fiuter  or  to  the  inner  Mcle,  the  jwisterior  jwrtion  of  the  end 
sicift  ufimilly  hMlcinjr  in  the  winecr-shaped  lower  surface  of  the 
|V?*i^.  ihr  IntfiT  being  flexed  ami  abihietefl  {Fi^.  WO).  Exee|>- 
Iv  the  iii-<plaeeinent  inwanl  r)f  the  u]»|H'r  end  of  the  shaft  may 
*n  as  e(»njplftrly  to  t^^'pamte  the  fraetiircil  surfaces  and  lodp'  llie 
end  of  the  ^hafl  h<'ne:ith  the  oopaeold  procesii.  There  is  reason  to 
think  that  in  tuime  ease^  there  is  no  displacement.  Tlie  iip{HT  frag- 
mav  be  rutated  outward. 


rn».  »0. 


Fia.  01. 


thf  Upprr  rplph)Ditk  tif  Uh-  htinirru*;  (lk.«- 

!ft«ntu\]  of  tli«  tower  rraifmcDt    iMookk) 


tapper  ppiphynln  nf  tlVr  htiincriu  al 
10  yt-ant;  iK*p«r«t«(l  by  macaniUoB. 


Symptoms.     Thi*  symptoms  are  so  ehamctorir^tie  that  it  is  diffietdt  to 
ilrr«land  why  the  niistiikc  of  8Up|M»sinf^  the  injury  to  Ih*  a  dishieii* 
iM  have  ln.i.*n  made  so  fi*e<|uentlv.     Thr  aMitrrii»r  e<ip*  <>f  iIh* 
of  the  shaft  <'nu  Ih»  tliittinelly  felt  at  the  fronl  nf  the  nhouldrr 
or  nn»rt*  Ik*1ow  th**  arromion,  ami  often  so  nii.Ht's  llu*  skin  tliat 
ice    am    Iw    wx'n    iv*  well  as   frU.     The  arm  usually  h:in^s 
fit    with    the   elU>w    dir<'el4H|    a    little  haekwanl,  or  it    nniy  Ih» 
irtin],  but  the  suj^'stion  of  a  dishM*ation  whieh  the   lattrr  altitude 
ivi-*  IM  at  om*L-  removinl  hy  pal)Kitii»n  of  the  »hi>idder  whieh  shows  the 
1  PUS  to   U^   in  its  place,  and  if  the  heat!  is  pra^jK**! 
N  and  fin^rs  and  the  arm  pently  rotated  the  inde- 
•  'f  lh«  two  will  1>G  rec<>j!jnized,  iHirhaph  with  erepitun. 
....  jiUccinent  of  the  upper  cud  of  the  bliaft  is  well  ahown 

FiK'.  ^^ 

In  ca-<f«  withont  dUplnccmcnt  tba  diagnosis  could  Ih*  made  only  hy 


of 

lent  r 
antei . 
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lent  ifi»  oh^ent  or  hn^i  been  eorreote<I  rt'|iair  tak<^  place 

iV  Without  itK-idrnt,  uMiuii^li  iKf(':t>.i(ii)allv  tlie  tniMin:!  lias  l<*«l 

('''JfCt'iiiatutv    t)»«Hifirji(iim   uf   tlif    cnnjiijrjil    rnrtiln^e  ami    consft^iu-nt 

of  growth,  a  mailer  of   sprrial    imf^trtanof   here   IwM-auM'   the 

gmiter  part  of  the  growth  of  tlie  iiunieni:$  in  len^h  tukei;  pluce  at  its 

U|rtw*r  end. 

Wb«m  the  displaeement  persij:!?*  various  restilts  am  j>os3ible:  union 
BMJ  take  place  (Ki^.  tlo),  and  the  suhstMpient  niiip'  of  motion  he 
rMtrict^  by  the  (h*fornjilv  ;  xs  the  epiphyf^iM  \ti  aireatly  t1t'xe<l  and 
dbdnctoil  motion  of  the  arm  in  those  tlirections  is  restricte<l,  and 
miliim  in  other  direetion-i  may  bo  interfered  with  eitlier  by  the  faulty 
^^pontion  in  some  resiiectA  (r.  r/.,  inward  rotation)  of  the  h*wer  fragment 
^Br  by  tbi*  contact  of  pn>jectinp  fxirtions  Mith  adjoining  apophyHes.  Or 
^■Rippiinition  may  follow  ;  in  the  reiKH'tinl  ceases  it  is  not  entirely  <'Iear 
^Pkst  tlic  fiiippnnition  w:m  not  provokeil  by  injudiriouH  attempts  to 
^  rwhirra  ttnppot^etl  dislocation,  or  that  it  may  not  have  been  a  oponta- 

FiG.  96. 


Btparation  nf  upper  epiphysis  of  humcroa.    Exctsloo 
of  pruJeclinK  cod  uf  »h»tl.    (Kuuikr.) 

neoni?  opteoniyclitis  precedinj^  the  sepiira- 
tion  of  the  ejiiphy*i.s,  the  latter  Ininj;  tlie 
n»siilt,  not  the  «ius4',  ot  the  HUppuration. 
Or,  ver}'  rarely,  reunion  may  tail. 

In  respeet  of  treatment  the  tirst  rffort 
must  l>e  to  correct  the  displacfment ;  this 
can  sometimes  be  eft'eet»*<|  by  traction 
U|H)n  thf  arm  aidc^I  l>v  dircci  pressure 
u|M)n  the  projecting  fnijrmcnt,  but  in 
other  cases  it  is  advisable  to  use  the 
plan  su™**jlwl  by  Dr.  K.  M.  Moore,  that 
of  forcibly  raiding  the  elbow  tx-siile  the  head  so  as  to  bring  the  Miaft 
if  ■  .  .'it ion  i-^trresiHMiding  witli  that  taken  by  ihe  epiphysis;  as  the 

j-reveniiii  by  the  posteri«ir  ^virtion  of  the  capnule  tWim  moving 
in  tliis  ilin'ctjon,  the   for<*ed    movement  of  tlie  arm   t1ir(»WH  the 
«id  of  the  shaft  baekwarti  into  pla<e.      Intcrji^jsition  of  the  torn 
lovMeocHl  periosteal  Biceve  mav  create  ao  mtious  an  olistaelo  that 
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n'<liictiou  cannot  be  oifected  without  tiio  aid  of  an  incision  i.*x|M*8ingth«l 
wyjt  nf  fracture.  In  the  ohlor  ratios  oKrificrsition  of  the  uiittirn  |H'ri4>hlourrt 
rapidly  pnxJuoes  a  Ix^ny  hridg-e  Inilween  the  fnij;nii'tits  uhirh  prr^ 
vent.s  re<luclion.  In  two  such  cases  Kocher  cut  away  the  iinyt^'tiug 
imrtiun  of  the  shaft  (Fig.  9f>)  and  incnniscd  ihc  rangi'  thcn^Wv  ;  otht-m 
have  rejected  the  cnlhis  and  a  portion  of  tJie  diapbybiH  and  then  niade 
reduction. 

After  re<hiction  immobilization  of  tlie  limb  for  three  or  four  weekn 
is  necessary.  It  is  only  in  ca-^eia  in  which  reduction  is  incomplete  tlrnt 
measures  are  rwjuired  to  op|>oise  a  (eudcucy  to  recurrence  ol  the  di*- 
plaoement 

E.  Fracture  of  the  Surgical  Neck. 

Under  this  rubric  are  here  ineludeil  fractures  of  the  jK)rtion  of  the 
bone  lying  l>etween  the  .site  of  the  cpi[»hyseal  cartilage  and  the  in.s4Tlion 
of  tlie  pcctoralis  and  teres  major,  the  great  majority  of  all  fracturx*  of 


Fio.  W. 


Fig.  98. 


(*P|fcriinO  lowur  lliiiUaf>r  fHKtim 
u(  thu  BurittcjLl  ucfk  of  Uic  huinc-ruB 
with  kplnil  fncturvof  itult  citcQd* 

iDC  lutothOi 


ImtMUHiMl  fracture  of  thr  jiurxlcftl  neck  oftbe  bl 
(ii.  W.  liijtrru.) 


the  upfier  end  of  the  bone.  Tlie  line  of  fmcture  in  aepmtion  of  the 
epiphybi;*  in  the  young  marks  the  upjK^r  limit  of  thib  group  in  adulta; 
ltd  lower  limit  is  an  arbitrary  and  itl-detiued  one  and,  moreover,  is  ooi 
infre<piently  crossed  by  fnicturea  which  He  jiartly  above  and  partly 
below  it.  The  higher  frarture*  m(  the  group  are  scpanitely  de:?cribed 
by  t^onie  as  tVaoture  through  tiie  tuberite^ilitri, /rociara  pei'tubtrculana^ 
but  llie  distinction  tlws  mil  seem  worth  preserving. 
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abdooledf  hut  ifthf*  illjcplai^nipat  inwanl  cifthe  tipper  end  of  th«  »haj 
m  nwrktil  tlir  alHluftion  of  the  ami  n^scmhlfg  llmt  of  an  antorior  dis-' 
ktcatitin  {V\^.  1*HM;  thr  tlistinotion  Is  enaily  ina<Ic  by  n'<'ojftiition  <f 
the  piv^tH*tr  of  the  hrtul  in  the  glenoid  fa!«t»^  niaintiiining  tlic  fulnrsi 


Fma.  99i 


Pio.  loa 


Fncturu  of  tb«  ffunir«]  neck  of  tlM 
liumenu.   Tlw   dark  spot  u  an  ecctiy- 


FAclureuf  Uic  aurvlcAl  uuck  :  (lit|tUc«nivnt 
inw  aM  of  ibe  lower  fncneul,  FMcabU  nc  <}1*' 
lucatluu. 


of  the  shoulder.  Loss  of  function  is  usaally  completes  swellii 
nmrkrd,  and  ccchymoses  very  extensive,  e^iKTially  in  the  old,  of 
tjpreiitJiti);  tu  the  eli>ow  and  acrvtss  the  front  of  tlie  t^hest. 

If  the  ell>ow  is  pressed  upwanl  |iain  is  felt  ut  tlie  fraeturi*,  and  dij 
tinctly  ltH>u]ize<l  ^uiin  cun  often  l>e  cautieil  by  pressure  with  the  lii 
alon^  the  line  of  frjictiire. 

Then  if  the  upper  fragment  i?i  j^rasiKHl  httWiH'o  the  thumh  antl  finjrv 
in  Mich  a  way  tliat  the  nuteh  Ix'tween  the  tuU'r(».sitieH  at  the  bieipil 
groove  can  be  felt,  and  the  ell>o\v  is  j^ntly  n>t;ite4l,  the  failure  of  || 
fonner  to  share  in  the  movement  will  be  reeognize<l  and  usually  ere 
tu3  will  b<'  perceived.  In  the  canes  with  more  market!  di.<4placemt!nt 
relntiims  uf  thr  frajt^nient.s  can  lie  dett^rmine*!  by  {Ktljvitinn  if  lb**  [latie 
is  not  tiH)  fat  or  the  n»gion  too  swollen,  or  by  noting  iho  tlin^ction  t)f  il 
axl!«  of  tli(.'  .shal't. 

Diajpiosis.     In  the  great  majority  of  ca**eK  the  diajB:noBi!ft  is  made  up 
the  loealizeii  pain,  especially  on  pressing  the  elbow  upward,  and  on 
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jaiiaig  of  tlie  tubi*rositieft  ta  .share  in  Blight  nitaton'  movetiu'iits  f^oni- 
\1<A  totli*^  oIIkivv,  for  the  tiisphioenicnt  i*^  usnallv  too  slight  to  ho 
nnnl  throuj^h  the  swollen  tisHurji.  When  marketl  tlLsplaconient 
exUts  the  iMtdtion  of  the  npper  end  of  the  lower  fragment  in  indicated 

ttbe  dinx-tion  of  the  axis  of  the  shaft,  j^nerally  upward  and  inward, 
I  i<  donion.str:it4.Hl  hy  abnormal  rcsistantM*  to  prt*sstirc  :iiid  pain  at  the 
i  '    '  linf,  usually  corro.4|>ondinj»  to  the  prinive  between  tlie  jh'C- 

I  deltoid  n»»ar  the  eomci>id.  Dislocation  of  the  shonlder  is 
rxriiideil  hy  reoojjnitiou  of  the  head  in  its  place.  The  lower  eml  of 
tiir  up{K*r  fnurmont  «in  be  trawHl  only  in  thowe  obliipie  fnictnrej*  where 
ihr  liDr  of  fmrhirp  ilescends  u|>on  the  shai^, 

Whrtj  no  ini|>ortnnt  diyplneenient  persij^ts  and  no  eonipli- 
•re  pnsa'ut,  thi'  rotir^  is  uneventful  an<l  the  rt^sult  jjood  ;  unittn 
Lirv  in  from  thirty  to  forty  days,  and  the  restonUion  of  function 
ilete  after  a  few  tuore  weeks.     Exeoptionallv,  funeti<»n  may    Ik* 
•limini^ied  by  nn  usMH?iated  arthritis,  esiMH'ially  in  the  old,  or  by  ex«*s- 

E'   formation  of  callus  in  the    hi<;her  forms.      Fnilure  of  union  has 
rj  Dnr»l   in  only  a  ver)*   few  nises  with  nni'orrecleil  displacement; 
otir»'  or  twice  the  <lisplacetl  end  of  the  nhaft  has  become  finnly 
rrt-iit  ti»  thi'  eonicoid  priK-ess. 
TnfttBMQt.     lvi*4luction  of  thedisplaeenieiit  is  made  by  traction  n]>on 

tanu  uidi*d  by  appropriate  prt»hi?uiv  on  the  end  of  the  lower  fi-ag- 
lU  In  most  ca^eI»,  because  of  the  U8ual  abduction  fif  the  u]i|>er 
^■Dt,  it  i.i  necf^-tary  to  make  tnietiou  w  ith  the  arm  wi<lely  alxlueteii 
^^  brintr  the  shaft  into  line  with  the  attitude  of  the  upper  frag- 
noif^  and  afier  tlie  displacement  ba>  thuH  been  reduet^  tlie  arm  is 
lowered  to  the  .^-ide  and  there  maintaineil  bv  Huitable  dressings  unlests 
tiiift  pocution  t<>«i  greatly  favors  recurrence  td  the  diMilaecment,  in  wliicb 
CMC  the  abduete<i  |M>riitiun  must  be  maintained  tor  a  week  or  two. 
fjLceptionally,  another  attitude  nmy  be  made  netrs^ary*  by  another 
i.li*>pkKvment. 
cliirf  disturbing  influence  vrhieh  the  retentive  dressing  hns  to 
^is  the  action  of  the  muscIeK  which  tends  to  draw  the  lower  fmg- 
in(  and  inward  and  to  tlc.v,  alx)uct,and  sometimes  outwardly 
upper  fragment,  and  the  great  diffiotdties  in  the  prepanitiou 
always  efltvtive  dref*ing  are  to  find  a  fixed  hupport  for  its  up|>er 
whi"h  will  furnie'h  the  counter-extension  for  tnietiou  u|>on  the 
H-nt  and  to  op|>ose  the  tendency  to  displacenu-nl  inward  witli- 
jj  undue  pressure  upon  the  ves.scls  and  nerves  of  the  axilla 
ll  inmT  anpfvt  of  ihe  arm.  The  upper  fragment  is  too  small  to  lie 
i*d  n|Min  dinvtiy  by  any  .«ipliut,  and  its  jHisition  and  movements  can 
ruuTnilhil  only  throiii^h  its  iti1erlo<*king  ^\itli  the  lower  fragment; 
Wilt  of  such  eoulrol  tlie  low<'r  fnignu*nt  must  Ite  bmught  into  line 
r  up^M'T  in  the  position  given  to  the  latter  by  its  attaeheil  mu9- 
< '4uiutfT-4-xtension  against  the  folds  of  tlie  axilla  i.s  inefleclivu 
\\\  lian^auM*  thev  an*  yiehling  and  iMs-anso  they  ri'st  ujMm  muM'les,  the 
tunliH  and  faliwtimus  tlorsi,  wliieh  are  attache<l  to  the  humerus 
('  "f  fntcliire.  m»  that  the  foive  i?*  appliiil  to  the  two  endi* 

^  in"*'nt  and   is,  thertfort',  inctleetual  lo  control  ith  rela- 
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lionj*  to  the  upper  one.  TIip  ilesirwl  fixation  can  be  |ff)t  hv  a  hpflv; 
plnstiTH^f- Paris  <ln'S*iinj^  enveloping:  tlie  rhest  nnd  ^lloukle^,  bnl  i\\> 
tiM>  irksonii*  t(»  l»e  umhI  «-xcep1  in  ojim^  i>f  exlrenie  nt'tnl.  1  have  ui-« 
it  with  advanta^  in  8ome  ron)|>4^und  fractures.  J'orhinately  the  l< 
ilcncy  to  tlisplaeemml  ran  usually  Ix*  oouimlleil  by  hini[i]t.*  nieai^u 
whiclk  are  suflfiriontly  effec'tive  in  praetin*  even  if  not  in  lhe<»r>*.  " 
when  it  is  great  euntiiuiouH  tr:ictin[i  inii^t  Ih'  uvmI,  either  bv  \\'  ' 
pulley  with  the  pjitient  in  IkmI.  or  by  a  weight  uttaclicd  to  the  ti-  , 
arm  when  the  [mti'.'nt  i?*  seated  or  funding. 

Lateral  di'-plac<*ment  inwani  of  the  upper  end  of  the  sluift.  on 
effeetively  opposed  when  the  fmtient  is  in  be<l  by  nMrtlrmte  tmHi 
outward  applied  by  a  band  alwiut  thctipiier  ys\xi  of  the  nnn.  Nofixt 
tlressliij:  or  splint  ean  alnnedo  it.  when  tne  tendeney  is  nuirki**!,  Iwtini) 
of  the  presence  of  the  main  vessc^ls  and  nerves  on  thr  inner  fiideof  if 
ami  where  thev  mighi  be  danjjeronslv  e<inipnv'*-'eii  bt-lwefU  the  Utni 
and  the  upper  pan  ftf  the  splint,  Kix***!  ilressinjjs  wuisist  ei^sentiall 
of  a  stiff  pieee  on  the  outer  hide  of  the  limb,  restinp;  ajjiiinst  the  shitui 
dor  and  eUM>w,  t4>  whieh  the  arm  is  made  fa^it  by  a  bandagi*;  tlun  nieai 
nrably  controls  inwani  displacement  but  not  shortening.  If  the  lalt< 
threatens  it  must  be  f>p(>o9ed  by  traction,  althoiifrh  that  suppli<-<t  bv  th 
weight  of  th(*  liuib  is  usually  sutticient.  rVi-asionallv  Ihc  Hxtni  dre?i 
ing  is  a  simple  8Upi}ort  between  the  arm  and  the  Unly,  by  whieh  tJ 
limb  ia  immobili^icsJ  in  abduction ;  and  not  infrequently  it  18  suthcieal] 
eiinply  U)  bind  the  arm  to  the  siile  of  tlie  bo4|y. 

Omtinuous  tnuaion  by  weight  and  pulley  is  made  ihnuigh  a  oord 
Mtt;iehe<l  to  the  arm  aUive  the  ellxnv  bv  two  strips  of  Jidhi-sive  [da^ttiTj 
bound  \a>  it  by  a  mller  I^Kindage  as  in  the  similar  treatninit  of  t*raetui 
of  the  thigh  (|Kigt»  94).  The  hand  and  fonninn  should  Ik*  iKiiidagi 
to  oreveut  swelling.  The  |)atient  should  be  in  l)e<l>  the  anu  sunituh 
ulMnicted  and  resting  on  pillows  or  a  .sliding  *up|>firt ;  weight  alnMit  fiw 
|>ounds.      It  is  rarely  necessarv  to  maintain  it  for  more  than  two  we<* 

Traction  with  tliu  patient  out  of  bod  win  lie  made  by  a  weight  simi 
larly  attaelnHl  to  the  ann  (fr  banging  fn>m  a  plaster-of-l'ariH  dressii^ 
as  de(*crilK'<l  below  ;  the  elb<»w  is  flexed  at  a  right  angle,  and  the  fore- 
arm supported  ni  the  inr'uft  by  a  dling. 

The  eomtnnn  shoulder-cjtp  of  leatheror  cardboard,  rapping  the  shoul 
der  atui  covering  the  outer  as|K'ct  of  the  arm,  or  even  extending  u*  th 
elbow,  ia  wholly  inelfieient  against  iuwanl  displaeeinent  or  overridii 
and  i*er\'es  only  to  give  support  and  to  protect  agiiinst  chance  violeuc^j 
It  must  be  cond)incd  with  an  internal  lateral  Hplint  to  give  it  moi 
control  over  the  hnver  fragment  an<l  with  traction  to  prevent  ovi 
riding. 

A  similar  dresMing  of  jilaMter  of  Paris  enveloping  the  arm  and  foi 
arm  and  overlapping  the  shoulder  has  the  Ninic  defects,  altliongh  thei 
are  diminished  Ia*  the  better  eonlml  of  the  limb  atul  by  the  weij 
of  the  dre^singisi  which  makes  cflioient  tnicli<in  when  the  |Kitient 
en*et.  It  ejin  safely  Im*  u.sed  when  the  tendency  to  disnhuvment 
sliglit,  especially  after  the  see^md  week.  It  can  Iw  reauily  made 
f>howu  in   Fig.  106  or  with  the  tisual   plaster  roller-lmndagc,  upplid 
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lifi^htlr  over  the?  formrm  and  more  thickly  on  the  arm  as  high  ns  the 
kxilla,  mnd  c<.iml>iur<l  with  a  cap  over  the  Bhoiildor  uiuilc  by  carrying 
bttodogc  up  untl  ilown  over  it  fmrn  the  oiit^r  side  of  the  arm. 
*eiTkl]t)ff  takiiifj^  phici'  umior  it  nxn  U'  dctrotfil  ()y  noticing  that 
!  cap  nsTH  aUive  tin'  >houKler,  adiiiilting  llic  linger,  or  fvcn  two, 
ciu-atli  it ;  thiri  must  Ik*  met  by  attanhing  a  Mcight  to  tlio  eJbow, 
k1  iti  all  cas«.-d  the  r<in*anii  jthuuld  be  supported  across  the  chest, 
Jy  ni  the  wrutt,  in  onJer  that  the  weight  of  the  arm  may  constantly 
draw  ihe  lower  fragruent  di>\vn  wlien  the  patient  is  erert.  A  tri- 
anjj^tiliir  cushion  exten<litig  fn^m  the  axilla  to  the  elbow  between  the 
arm  and  the  ehest  .sec^uruM  slight  alxluctiou  if  needed  and  may  add 
the  comfort. 


Fto.  101. 


Fio.  102. 


^^^ 


r\ 


U 


llenDc(|Uln*i  pUeUr  «T>lltit  for  fmctar> 


A  convenient  method  of  making  a  siuiilur  plotter  dre»&ing  is  tluit 

'L»ed  by  Hennequin  :'  a  dozen  thickne.'vses  nf  erinoline,  or  three  or 

ir  of  muslin  or  canton-ilannol,  eul  ilh  shown  in  Fig.  101,  ihc  width 

ing  e<pml   to  the  ciri'umferenee  of  the  iirni^  iind  the  length  of  the 

•ntml  {'  t'l^l  to  the  dihtanre  from  the  fold  of  the  uxillii  tf)  the 

In>w,  ;ir  1  in  pla-ter  cream  and  applied  an  ••liown  in  Fig.  102, 

»o  lindi  liaving  previously  bren  bandaged  frttm  iJje  wri.*t  to  ihi-  unM)W 

prevent  pwclling.     If  overriding  is  present  or  antici{>ate<l  traetifm 

iitpt  br  made  while  the  planter  iH  hanieuing,,  either  by  tlic  hands  or  by 

made  fa»t  at  the  ellxnv  by  a  bandage  under  the  .splint     Ilen- 

ikwi  tcm|K)niry  rnunter-extenisictn   by  a  bandage   under  the 

;  1  doubt  it4  value  or  safety  ;  it  Keemu  liable  to  lead  tc*  making 

*  lloDOciialu  :  Uivuc  dv  ('Ikiriirgic.  lUtfS. 
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tlio  splint  too  iiigh  ou  the  inner  side  and  thtifl  dialing  the  axUlarr 
folds. 

For  eji<ae«  in  which  the  attitude  and  fixation  of  the  upper  fragmefit 
are  such  that  the  limb  mni^t  be  kept  abdiirte<l  8o  as  to  l>e  in  lino  with 

it,  ami  in  which  (X>ntincnieni  1o 
bed  muHt  be  avoided,  a  support 
braoed  ngiiin^t  the  body  may  be 
ushmI.  Mi(hlel<]oq>fV  triangle  (Fig. 
103)  is  a  ty|M*  of  Hirh  clres?iinE  ; 
tiie  objection  to  it  ts  in  th**  in- 
trrnal  rotition  whitli  it  jfivt^  to 
the  arm  and  wliicli  may  not  i-oin- 
cide  with  the  position  of  the  upper 
fragment.  A  lighter  pattern  is 
niadt  of  a  bont  hk)  or  pietv  of 
£«toiit  leather  Ktrapped  to  the  ann 
and  trunk. 

The  choice  of  these  diflerenl 
niclhoil?;  in  vaning  vsxi^cs  may  Ije 
eummari/^H]  a>t  follows :  In  the 
liiph  fractures  with  little  di^nlnec- 
,mf* nt  or  tendency  thereto  mrHlernte 
iminobiliaition,  support,  and  pro- 
tection are  suirieicnl,  and  these 
may  often  1)0  got  by  bimling  llie 
arm  t<»  the  Hide,  e*|M»oialIy  if  the 
patient  is  fat.  If  the  ]>atient  i8  rolmst,  and  csjuviiUly  if  the  fracture 
in  obIi<|ne,  .so  that  sli(»rteiiiii»^  by  the  trjeti4)n  of  the  inus4'leH  in  pndn 
able,  u  pliuster-of-Paris  *lres?iir»g  with  tniction  by  a  weiglit  at  the  ellK>w 
ii*  re<|iiired.  If  the  up|K»r  fmgUKiU  i^*  abductwl  and  it**  |M)tiit!on  can- 
not be  controlled  by  interlocking  of  the  bp>ken  rsurfaces,  the  alxlucted 
position  of  the  arm  it>  necestiary,  and  the  {tatient  nhould  be  treated  id 
lied  with  traction  in  that  pos^ition  for  a  fi>rtnipht,  when  the  up|H^r  frag- 
ment will  generally  be  found  to  accompany  the  lower  one  when  it  16 
addnct^il,  <»r  out  of  l>ed  with  a  ilressing  like  the  Middeldorpf  triangle. 
(!as*;s  with  niarked  tendency  to  <lisphu^'ment  inward  of  iIh-  iip}>er 
end  of  the  lower  fnignicnt  should  be  Incited  in  beil  with  traction  in 
alHhie.tion  aideil  by  niotlenite  outwan!  traction  u|Min  the  np{K'r  jMirl  iif 
the  lower  fragment. 

('otnjMnn»<l  fmctutvs  winch  >iiip|>unite  uwmI  a  strong  fixinl  mipport 
whicli  can  br  maintained  during  the  changes  of  dressing,  snt*h  i\s  a 
plaMer-of-I'ariis  jacket  with  iron  bnicc-s  rxtcmling  atrnK-vs  Ui  a  piaster 
<*us<*  enveloping  the  lower  two-thirds  (»f  the  arm  or  with  u  airong  broad 
]>laftter  bridge  uniting  the  two  over  the  top  and  outer  aspect  of  the 
flhonldcr.  In  compound  fracture,-*  with  splintering  of  the  upper  fn^^ 
ment  and  implinition  oftlie  joint,  usnallv  ginishot,  excisiimof  the  hosd 
favor-^  n'pair  and  the  substHjuent  usefulness  of  tlie  limb. 

In  all  viiA^-a  the  patient  hIiouM  be  direciml  to  move  his  wrist  ami 
fingers  fret'ly  ;  and  hxe<i  dresHiog^  nhould  Im«  removed  as  early  as  pu^- 


|Ud4}cldor]trH  IrlAnelv  fur  frnLturu  of  ibc 
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■lui  the  liroh  siip{»orted  only  in  ii  aling  ant]   protcctocl   by  n 
^-aMn    sluitiltlrr-rnp  extending    lt»    the   elUiw,   in 
thai  nuLs«nj;i;  may  Ihi  useil  Ut  hasttii  lite  restora-  ^'*^'  ^^ 

f  funetion. 
i^Qr  Uie  treiiinient  of  fractnre  combined  with  dislo- 
Di^loentiiin  of  the  Sliouldor. 


2.  FRACTUEES  OF   THE   SHAFT  OF  THE 
HUMERUS. 


LongftudliMl  fne- 
turcufthc  huroenu. 
(ni'iiLT.) 


The  rpgion  \n  that  inrliided  between  the  insertion 
of  the  pectiimlJA  ninjor  and  the  upiier  (Kirtion  of  the 
0Bpi«comly|Mid  ridget^. 

All  the  varieties  of  fractnre  which  may  occur  :n  long 
b«»i>c*  ttfc  eontaine*!  among  those  of  the  shaft  of  the 
biimcni:*.  A  n-markalile  and  unirjue  example  of  lon^ji- 
iadimil  frmrturr  extending  the  entire  length  of  the  l>nne 
i*  qm*lrHi  in  <1mpter  II,  (p.  27),  and  Giirlt  gives  two 
rf  except loriallv  long  fisstirx*^,  beginning  in  the  one 
itt  the  I'ondyliv*  and  ending  at  the  inserti*»n  of  the 
id,  and  i-xtending  in  the  otlier  fntm  tlie  upper 
bonier  iif  the  jjreater  tnlierosilv  to  tlie  lower  f)»urtli 
of  ttM  silmft.  lniN>niplete  or  |>nrtial  fractures  are  ex- 
lrpn>**ly  ran*. 

All  the  forms  r»f  displa^'ment  common  to  fnictnre;* 
of  ihe  long  l>ones  are  also  founei  here,  arul  no  one  d(^wrve»  mention 
wm  of  exceptional  fr^inency  and  im[»ortance.  The  character  of  the 
primary  displacement  depends  largely  uiHin  tlie  fracturing  force;  timt 
of  litli*T  diitpUieenient  U]Hin  the  un8Up{Hirt<Hl  weight  of  tne  limb  and 
upon  muiiciuar  action. 

I>r»4ible  fraeturiM  4)f  the  same  l)one  are  very  rare.  Simu1taniH)UH  fmc- 
durv  of  both  humeri  has  Ijeen  cau.s(!d  by  epileptic  ,convul&ionB  and  by 
•xtonul  violence. 

Ani4»ng  the  injurie.<i  which  may  be  aiti'oeiated  with  the  fracture  are 
ctkliKaiiioa  of  the  shoulder,  laceration  of  the  t>ot\  jxirth,  and  contusion 
or  mpturc  of  bhMxlvesMds  or  nervefi.  The  latter  ncHerve  s|H*eial  attcn- 
tiuD  liccauMr  uf  tLe  gangrene  of  the  limb  or  the  {wralysis  which  nniy 
rcMlh  and  may  U*  attributed  to  negligence  in  the  treatment.  The 
bfachial  artery*  or  vrin  mav  bi-  sn  crushed  or  bruise*!  liy  ilirtvt  violence 
UmS  a  tbri>mbu*  forms  within  it  and  arrest*  the  circulation  ;  or,  nion^ 
rait'ly,  It  may  be  torn  by  the  >harp  eilge  of  a  displacc<l  fnignient..  or 
the  vnsivl  may  be  fttretched  acmsA  the  fragment  in  such  a  way  mi^  to  be 
(irc-luclt^  by  prcHHure.  (Xx'asionally  the  injury  la  the  artery  has  rcsubiil 
in   '"  '  *  itinn  of  an  aneurism.     The  miis<'nh»-spinil  nerve  is  par- 

tii'ii'  |'-is«ed  to  injur)-  lx'4*au>e  of  its  cln***-  relnlions  in  the  b<ine 

Chm^gfaout  n>  large  a  |t4irt  of  its  ctuirsc.    (iS'e  p.  72.) 

Omms.  The  muses  of  fracture  an*  extcnial  vi(»lcnce  and  muM'ular 
arlion  ;  the  latter  caube«  fnu-ture  in  the  humerus  more  fretpieiitly  than 
in  aaj  oCbttX  bcmc,  and  the  causative  effort  luis  not  aUay:^  I>een  very 
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proat.  The  two  most  eonmion  oflorts  wliich  have  caiisin]  it  an-  tlirow- 
iiip  u  Htone  and  tliat  trial  of  Htreii^th  in  whirh  two  men  elosp  hands 
witli  ell»ows  rt-'htin^  on  a  tahle  and  strive  caeli  to  tiave  the  other'n  h^itid 
asi^le  ;  tlie  I;itt«'r  pnxhicoB  a  spiral  fnicture, 

ComjMinnd  fnutnret^  have  no  nnatoniicnl  peculiarities  that  require 
mention.  (Jurlt  collected  Hve  cafles  of  almost  complete  fleverance  of 
the  arm  by  a  blow  with  an  axe  or  sabre,  all  of  which  recoverwl  with 
preservation  of  the  limb  ;  in  all  the  wound  wan  ou  the  outer  and  ante- 
rior aspect  of  the  liml). 

Symptoms.  The  symptoms  arc  the  usual  ones:  abnormal  mobility, 
crepitus,  Iors  of  function,  pain,  and  more  or  less  <leformity.  Iin(>i»r- 
tant  complicalions.  hucIi  a.s  dish>e:ition  of  the  Khoidder  or  injury  of  the 
artery  or  a  nerve,  have  their  special  nymptoms ;  the  pnncijMil  danpcr  Is 
that  they  may  be  overlooketl  !>ccnMse  the  attention  is  c<»uc<'iitnite*l  on 
the  fracture.  Injury  to  the  artery  is  indicated  by  absence  or  w<*iikn<*»* 
of  the  radial  pid^e,  either  immediately  or  at^cr  the  lapjH*  of  a  few 
hours;  sometimes  the  symptoms  have  apm-nred  gradually,  the  pulse 
becoming  weak,  ami  fiuully  <lisappearing,  tlie  hand  numb  and  coin,  the 
surface  bluish,  and  after  d(.*ath  or  amputation  a  clot,  sujnietime.*  firm, 
pide,  and  adherent,  sometimes  dark  and  Hoft,  has  be<'n  found  in  the 
artery.  Injurv  of  a  nerve,  usually  the  mus<'idi>-spir;d,  is  shown  by 
Kindysis  and  loss  (»f  s<'Usation  or  hypenesthesia  in  the  n'j:ion  hUppHetl 
»y  it ;  paralysis  or  loss  of  sensatiim  indientcs  division  or  destruction  of 
the  nerve ;  hyj>enesthesia  indicates  irritation,  usually  by  ppei»aurcu 
Paralysis  of  motion  is  often  overlooked  at  first, 

A  simple  fracture  in  an  adult,  rnnniuff  its  Connie  without  coinplira- 
tions,  will  be  solidly  uuiled  in  fitim  four  to  six  weeks,  and  in  three  or 
four  weeks  in  chihlren.  The  [wssible  complications  nrr  itiHnmnmtion 
and  d('laye<l  union;  the  former  is  tt«m»etimes  qtute  marki;<l,  and  the 
hitter  is  of  more  trnpimt  occurrence  in  the  humerus  tlinu  in  any 
other  Ixme.  The  genend  and  local  ciiuscs  which  lead  to  delay  in  or 
failure  of  union  have  Ikvu  cliscusstHJ  in  Chapter  VIII.  It  Iijls  Ini^n 
thou^^liL  that  the  spui.Mal  C4iutje  in  the  citse  of  the  humem?  is  defet'tive 
immobili^tion  of  the  fragments,  for  when  the  <01k>w  is  kept  at  a  ri^ht 
angle  any  vertii-:d  ujovement  of  the  hand  or  forearm  is  likidy  to  cause 
hori/ontjd  movement  of  the  lower  fruirmcnt  on  the  upper  one,  and 
lateral  splints  cannot  be  fitted  accurately  or  snugly  enough  to  prevent 
it.  It  has  be<_*u  pn)pos*Hl,  tlu'refore,  to  treat  the  (mctunMvilh  the  cUm?w 
in  full  exti'Usion,  but  this  po-^ition  is  ver)'  irksome  and  equal  immol>ili- 
yjition  I1U1  bi'  obtalnr*v1  by  the  us*:  of  a  posterior  splint  the  upjwr  end 
of  which  overlaps  au<l  is  securcil  to  the  shouhler.  The  snp[»<w<*«l  inter- 
iH)sition  of  unis<?lo  which  has  Imm^u  so  frequently  alh*|r«'*l  «»  the  eaitsp 
has  existed  in  none  of  the  cases  upon  which  I  have  ojHTut<*d  iH'tnuse 
of  failure  of  union. 

Treatment.  Ileduction  is  made  by  traction  upon  thr  i^mdylcs  or  the 
tiexe<l  forearm.  The  tn-atment  in  fnictiires  of  tm*  up|Hr  thinl  is  csscn* 
tially  the  same  as  in  fpa<'tures  (»f  the  surgical  ne<'k  :  rest  in  ImhI,  with 
continuous  tnicli<iu  untl  tlie  lind>  supporte<l  np(m  cushions,  may  be 
requirwl  at  first,  F(»r  the  lower  fractures  alxluetion  of  the  limb  ijs  n<it 
s»»  ollen  ne«»dtKl,     The  plaster-of-I*!aria  Imndage  is  in  common  uk*,  U 
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n>nrr  icrcurr  lluin  laU*ni1  HplintK,  ami  gives  gixx]  rf'sulte,  hut  it  nefnls 
GBn-fiil  uainliinp  at  first,  btith  to  detect  iJis|ilac<?imMit  and  to  prevent 

Fm.  loa  Tt...  m-, 


Flular^M'arU  ■iilhiU  Ua  ftikdufv  of  Uko  aluA  of  ibo  bumenuL 

stranj^nlalion  of  tlu'  limb.  It  hhmil<i  ho  carrit'd  fri»m 
the  wrist  to  thf  should<»r,  and  may  int*lu<le a  few  spira 
tiimi^  over  the  shouUler  and  about  the  chofit  to  aid 
immnhili7£itinii  and  opywise  overriding.  The  fore- 
arm should  be  flexed  an<i  supported  bv  a  sling  at 
thr  wri.st.  Sutig  supjtort  irndtr  tlie  ellxiw  in  low 
fnu'turi^s  can  pr<«liire  an  angular  dcvintion  inward 
ttf  the  lower  fragineni  (Fig.  lOo),  whieh  greatly  dis- 
_^  li^iireti  the  h'mb,  esj>ceially  when  the  foniirm  is 
lar  exli'nd(Hl ;  this  deformity  iw  considertxl  in  detail  in 
rm.ao*  tile  huhs<'<|uent  i*eetion  on  Snpni-ef»n<lyloid  Fraettirea. 
A  fMwli-niir  niouhh-*!  phif^tcr  or  win?  splint,  extend- 
ing tmdrf  thr  fori'arm  and  ovrr  tlie  l>nrk  of  tlie  8h<»ulder  (Fig.  106),  is 
txinvemenl  «nd  eflirient  A  weight  altaelied  (o  the  elbow  is  sometimes 
ivrful  U»  prrvent  rthortening  or  to  overefmie   that   whieh  is  nJniidy 

pr •     -r  will   li-ngtih-n  a  limh  even  after  the  la|>6e  of  two  ur  ihret^ 

w  • 

1  bave  fuand  it  mlvant:tgei.kUd  in  c»m^  of  fnieture  by  direct  violence, 
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Fio.  107. 


Gtrnmrycr't  cushion  applied. 


especially  »»  women  ami  the  aleoholic,  to  keep  the  jiatient  in  lied  for 
alxHita  week,  or  until  the  ihiiijror  of  arute  intlaniiiiatorv  eoniplit'^tionft 
hu<l  |)ass(*J.  StroiueverV  mrshion,  iK'si^m-il  partirtilarly  \'*>r  tin*  trnit- 
luent  of  cota|>ounJ  fractures,  is  ascful  a.s  a  siipiM.rt.     It  ha*  the  fi»rni 

of  a  trianjjfuliir  pvniiniil  ( Fi^.  H'7), 
the  hmg  lines  of  wlii<'h  an?  twelve 
or  fifteen  inrlies  lon^.  It  shotihl  l»e 
firm  enough  ni  keep  its  sha|>e  under 

1)ressnr(\un<I  iis  up|>er  end  hIiouUI  Ik' 
>lunter  than  slinwii  in  tlu*  lij^ure.  It 
isscenreil  in  plaee  l>y  tyin^  the  upjier 
pair  of  stra|)H  aU^ut  the  op]Hwite 
\  shoulder  and  the  lower  pair  alwnl 
the  waist. 

Ill  the  trentmentof  rompound  fnie- 
turrs  the^'neral  prineiphT*  hiid  d(»\vn 
in  Clinpter  VI  I.  an'  (<>!»*•  f4tl|4 »«<•<!. 
I  hal>ituidly  treat  them  in  bed  fur  the  first  fortniij;lil  with  the  iind>  on 
a  pillow,  ini-^tiiij*  to  the  iMwitinn  and  the  mipport  nf  a  Inilky  dn-Ksing- 
of  tlie  wound  for  the  (h'Hired  initnohiti»ition.  If  pnunpt  uni<Mi  of  the 
Woun<l  irt  not  obtained  niotdtie<l  splints  ean  Iw  applieil  <»ut,-sidi*  the  dnsii- 
ing,  lles«*etion  of  the  ends  of  tlie  fnignients  or  their  dinvf  suturing 
is  nirely  indicat<'»l. 

When  there  is  n-ason  to  fear  serious  injury  to  bIo*.xlvt*ssels  or  nerves 
fixetl  dressinpH  and  l>andag4's  should  iw  avnidwi  until  aih*r  the  extt^nt 
of  the  injury  shall  have  bc<*o!ne  an[uirent.  Keiluetinn  eliould  Ih'  made 
as  complot<4y  as  |Missihle  and  the  limb  sup|>orte<l  u]x)n  eiishioiis. 

If  there  is  wason  to  iK'Heve  that  the  uitiseulo-spind  nerve  has  l>o<'n 
ruptured,  it  should  Im*  souj^flit  in  the  ^r<H)ve  between  the  supinator  and 
braehialis  antirus  and  traced  to  the  |wiiut  of  itdury,  and  sutured.  Or 
the  oin'ration  nuiy  be  delaywl  two  or  three  weeKs  in  ortler  that  repair 
may  m  well  advance*!  and  the  dangers  of  infeetion  thereby  loswMK*d. 
If  the  panilysis  apjh'ars  only  after  the  lai>se  of  a  few  week?  it  i*  proti- 
ably  due  to  iucbisinn  of  this  nerve  in  calltii=  or  ciaitririal  tissue,  which 
must  then  be  MievwJ  by  open  operation.     (See  Chnpt<'r  VI.,  p.  "tX) 


I 


3.  FRACTURES  OF  THE  LOWER  END  OF  THE  HTTBIERUS. 

This  grf)U|»,  like  that  of  fractures  at  the  upper  end  tif  the  htiniertbt, 
ineludes  a  nunil»er  of  varieties  ditFerinj^  materially  in  eharael^r  and 
itniMirtanc'e,  anc]  having  in  eouimon  only  their  tHisition  near  lla*  ellKjw. 
and  the  fi^spieut  ueees-^lty  and  diifieulty  of  makinj^  a  tliffereiilial  iliap- 
nosis  U'tweeu  each  and  the  others  and  disliM-jition,  A  et^rtain  la<'k  of 
agreement  amonjj^  writers,  as  to  the  sense  in  wfiieh  sofne  of  the  diHtin- 
grnishing  terms  are  use4l,  makes  it  desirable  to  d<*fine  lh4jse  that  are  lo 
Ix*  here  employed  at  the  same  time  that  the  limits  of  the  diviiM)n8  of 
tlie  main  proup  are  traced.     These  divisions  are  : 

A.  Fractures  Above  tht  Condyles ;  Supracondyloid.  The  line  of 
fnieture  erosses  the  expandt^l  part  of  the  bone  alwive  the  articular 
surface  tninsversely  or  obliipiely,  and  may  or  may  not  open  the  artiru- 
lation. 
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li.  Fractmes  of  tbe  Internal  Epicondyle  or  Epitrochlea.  Tlio  lino  of 
fniHulf  18  <'»ilin*Iy  fxtra-artioular.  ami  tha  pieoo  lirokcn  off  i^onsista 
of  ihe  wIioK*  or  part  of  tlit*  epitimdyU*.  A\u\  l»y  the  ink-rnal  ppicon- 
•lyle  i»r  <*pi!rtK'liU*a  n  meant  the  whole  of  the  projciHinir  tiihoro?*ity  tlmt 
lic*fi  nltovt^  ami  on  fhi*  innrr  si<h'  of  the  tr<K-lii(>a,  ami   part  uf  wliicli   is 

rplopi^l  ulx>ut  a  Hejiarate  iHjiitre  of  ossifit^tion. 

C*.  Fractnret  of  the  Bxtemal  Epicondyle.  The  line  of  fnu^Uiro  is 
pn>)f:t])ly  extra-artinilar;  the  Iriipmonl  is  very  Mnall,  eon»iiiitiiig  of  tbe 
oiw-^^mlyli-  pnijHT,  either  alone  or  with  some  of  the  adjoining  bone. 

n.  Fractorefl  of  tbe  Internal  Condyle.  In  these  the  line  of  fnieturc 
pttsaea  fnxu  a  (Hiiut  on  the  inner  h4»iiier  of  the  iHine  ahove  ihe  tip  of 
tbe  vpicvndyle  obliquely  downward  ami  outward  to  the  articular  .sur- 
Ikoe. 

K.  Fractures  of  the  External  Condyle.  Similar  iu  tlie  pre<XHliiig 
variety,  exeept  that  (lie  line  of  fnu.'ture  begin.-^  npitn  the  ouler  side  and 
paMCfe  downwanl  and  inwaid. 

F.  InUrcondyloid  or  T-shaped  Fractures.  These  aiv  a  Combination 
of  th«>  firxt,  fourth,  and  fifth,  the  extremity  bt>ing  vojianited  from  the 
Altaft  and  split  into  two  or  more  pieceei. 

<i.  Separation  of  the  Epiphysis.  The  fracture  follows  the  line  of 
conjn^il  ("zinilage. 

fl.  Fracture  of  the  Articular  Process.  In  thiM  nsore  or  loi^  of  the 
portion  of  bone  o»verc'<l  by  articular  cartilage  in  broken  off';  the  mo«t 
coniOHin  form  i.s  fracture  of  the  caipitellum. 

ThcM  frnctiirps  are  much  more  common  than  those  of  either  the 
oppfT  »*nd  or  shaft.  The  relative  frcMpu-noy  of  the  varieties  mentioned 
in  the  prei'iMling  list  has  not  been  saitisfuetorily  determined  ;  publisheil 
etattNiii>- diU'er  unite  widely,  an<l  the  diHerential  rliagnotiis  is  often  eo 
diiiicult  ( jvirtly  oecjiusc  of  the  extreme  youtii  of  many  of  the  patients) 
tlmt  d»)ubt  must  ^fiometimes  remain  whether  a  c«se  has  been  p>roi»crly 
ttM^krd  to  its  cloKS.  In  the  Out-patient  ])e|iartmoiit  of  the  Ibkuse 
of  R*-lirf  in  utKiiit  six  years,  ending  in  1901,  07  of  the8<»  fnirtures, 
c\'  "  '  fho  epicomiyh*,  wrp;  received,  as  follows  :  External  c^»ndyle 
4'-  udyloiti   1*6,  intereondyloid   9,  internal  (nrndylo  15,  se|mra- 

liiMi  of  epiphvsiis  I,  edg<>  of  tPtM-hh»a  1.* 

The  great  relative  fre<jueney  of  these  fraelnn^  in  children  makes 
im^esfsnrr  a  brief  account  of  the  somew  hat  complex  development  of  this 
end  of  tile  l)onc.  Ac(x»rding  to  Henle.  the  epiphy.<is  at  birth  is  wholly 
cartilaginous  UOow  a  tmnsverse  line  jwissing  through  the  lower  part 
of  the  olfenin«ii)  fi»f*sa;  in  a  montli  or  two  this  line  descends  centrally 
to  the  litwer  cilge  <»f  the  fassa,  l>ccoming  mnvex,  and  during  the  tirst 
or  jwond  year  a  <vnlrc  of  (»ssiticaiti»in  apiH-ars  in  the  capitelUim. 
Brtwrm  the  cightli  and  twt'lfth  years  this  mKlulc  enlarges  nearly  or 
ouife  rraehing  the  triK'hlear  gro«»veT  a  midule  ap|x?ars  in  cjich  epicon- 
«lylr,  bihI  the  diai»hysis  sends  a  pn»l*»ngaii«»u  down  into  the  inner  por- 
tion  «»f  the   tHH-ldcA.      BetutH.'u    the  twelfth    and    tifti'cnth    years   the 

lull?  of  thi*  (stpitellum  unit^^i*  with  that  of  it.s  epi(*ondyle,  and  after 


*  ffmaJMlliia  of  tlM  rrcord  uiciepAtfl  ' 
bilrraal  cda4flo  «•>«  MprMondyloiM. 
«f  a^ih  BMi  U  oihcn  wvrv  htm  thm 
4.   ForoUuT  •toUftfloi,  ■••  StolU,  1 
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that  the  final  |K)int  of  <»8sification,  that  of  the  trochlea,  npiw^ar.- ;  it  w 
a  thin  concave  cap  or  shell,  closely  a|>])ti(Ml  to  the  (h)\vni.vanl  pnijeetion 
of  the  corrcsponuing  p)rtion  of  the  diuphyalH,  and  unites  with  tho 
nodule  of  tlie  capitellum  about  the  fifteenth  year ;  &oon  aftcrwanl  the 
nodule  ffjrmed  by  the  union  of  the  trochlea,  capitellum,  and  external 
epicondyle  unites  with  the  diaphysiB,  and  Hubflequently  the  uodule  of 

FiQ.ioe. 


Twelfth  to  Afteeuth  year.  Elgbtb  tu  tweinh  yc«r.  Flnt  to  iccond  }viir. 

Osaiflcatlon  of  the  lower  ei^phyaii  of  Ute  hurnvnu. 

the  internal  epicondyle  unites.     Kocher's  statement,  following  Fara- 
beuf,  that  the  trochlear  nodule  is  the  first  to  unite  with  the  dia|)liyftift 

secni.H   to   1)0   an    error    due    to    nii»intpr^ 
Fio.  109.  pretation   of  the    i>eculiar  licsocnt  of  the 

dinphysis  into  tlie  troeldeu,  prolwdjly 
through  ignorani^e  of  tlie  late  up|M'nntnoc 
of  the  trochlear  mNlulc.  It  thus  apjM'un* 
that  the  epiphysis  after  about  iht:  fiJUi 
\*i\r  is  an  irregular  strip  of  cartilage  eon- 
tjiining  one,  or  two,  liony  noilnlcM  in  iu 
thiekiT  iMiter  |H>rtiou,  and  none  in  it>  tidu 
Miueer-like  tnx*hleur  {tortion^  wliich  latter 
18  continuous  by  a  sort  of  neck  with  the 
cartilaginous  and  \*ony  internal  epirondyje. 
My  own  specimens  and  skiagrams  indicate 
that  the  enil  of  the  di:i|»hysis  after  the  sixth 
year  is  much  more  directly  tninsvcrs**,  de^ 
sceiuL-j  lower  on  the  outer  side,  than  ifl 
shown  in  Fig.  108.  Possibly  thr  difren.'n(v 
in  ap[>caranco  de}M*n<ls  niton  the  dint!tion 
of  tlie  line  of  section.  Hcnle  carrying  it 
further  forwanl  on  the  out<:*r  aide  so  as  to 
include  more  of  the  projecting  capitellum. 


Bupnicondylold  fmcture  oftiic 
hainenu. 


A.    Fractures  Above  the  Condyles — Supracondyloid. 

The  line  of  fracture  may  be  tnnisvt'rse  or  obti<pic,  and  oblique 
either  from  side  to  side  or  fn^m  beibre  Imckwanl,  and  it  may  open 
tlie  j(»int  by  crossing  the  olecranon  or  con>noid  ft»88a  or  by  the 
extension  into  it  of  a  fissure  betwcfu  the  condyles.  It  mny  lie  above 
both  <'p!i*ondyles,  or  above  one  ami  below  the  other,  ami,  at  least  at  an 
early  age,  may  coincide  in  whole  or  in  part  with  the  epipliyaeal  line. 
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Tf»r  cause  Is  violrnot*  actinp  nj>nn  the  fn)nt  or  back  of  the  lower 

of  tlw?  I>onr»  titiimlly  throtijrh  the  Ijont's  of  tho  foreartTi,  a^  in  a  fall 

the  out.-itn-lrlH^l  hariil,  or,  an  indiciitiHl  l>y  Kth-licr*:?  cxp^riiinnts, 

m.     Tlie  comniorv.'st  cause  apjKars  to  be  a  fall  ii|>tin  the  hand 

the  vnt]  of  the  humerus  is  presse<l  Iwickwan.!  (**  extension 

fractUTr")  ritlier  directly  by  the  partly  flexcnl  foreami  or  ptssibly  by 

hypfft^xtr-nsion  of   the  joint.      In   this   ease   the   line  of  frjctiire   is 

f«bli4|iir  fnini   behind  <lo\vnwartl  and   forwai-d,  the  loner  end  of  the 

upper  fragment  often  ending  in  a  sharp  point  on  its^  anterior  aspect. 


Fig.  IIOl 


Fki.  111. 


ExiecuUoo  "  and  "  flexion  "  CrMitorei  of  lower  ezul  at  tbe  bamemi. 
Flu.  lUL  Fio.  113. 


f  upmivtodj^Iotd  ft«rlnfe.    A.  Krunt     It,  lUar  vl#w. 

When  the  Torve  act?»  in  th«  oppoHite  direction,  npiinHt  the  l>ark  of  the 
rlbow,  a  nsoch  more  ran*  occurrence^  ami  the  lower  end  of  the  humerus 


FRACTVRES. 


Ki«.  114. 


IK  ft>rr't'tl  f*)rwftrd  ('*  flexion  fnw^turL* "),  llie  linr  of  fruHiirf  riiHH  frDHi 
ill  front  ilownwunl  and  bnckwanl,  and  tin*  hiiar]i  |>oint  ih  fouiul  ut  tin* 
upjH^r  v\m\  of  the  lower  fnij^nient  in  front  <Fijc»^.  110  and  111).  Figj< 
Wl  an<l  ll.'i  n'present  a  s|>eointcn  ol'  tliin  kind  whicti  I  ohtainn!  fnmi 
a  i«itient  who  died  of  delirinni  tremens  shortly  aftrr  the  aeeid«-nt. 
Wiiih*  i'arryin^  a  fla^tone  he  fell  ii|)on  tile  eIl>o\v»  tiexe<l  at  a  rijrhl 
anjrlc,  with  the  edj^u  of  the  stone  resting  in  the  ttexure  of  the  joint; 
the  fracture  wu!»  almost  exactly  in  the  froittal  plane,  as  if  the  eondylos 
had  heeii  cnt  ofl*  by  an  axe  dc8cendinj»  alon^  the  anterior  surfao**  of 
the  hnmerus.  In  Ixith  forniH  the  higher  the  fraetnn*  the  Ioks,  appa- 
rently, i»  the  oMit|nily.  An  addnetion  frueture  in  the  yotni";  may  br 
clnHfieii  Ujj  a  low  form  \3^  thiM;  the  fra<*ture  nturlH  eh>s*.'aU»ve  thf  exter- 
nal   opieondyle  and   runs  uiong  or  eIo.se    above    the  ej>lpln>K'Jil    line 

toward  or  to  tlie  epitmelden  or  diverp* 
downward  thron^rh  the  tmehlcm  into  tiie 
joint  (Ki):.  114);  thedlnplaeenient  ih  an^- 
lyr,  ijivoting  on  the  inner  side,  and  if  it 
remains  unet>rreete<l  or  roeufK,  niurktHl 
enbitns  varus  results. 

The  charaeter  and  exl4?nt  of  dinplaee- 
ment  vary  with  the  din^etion  of  tlie  line 
of  fraotnre  ;  as  the  latter  in  so  oiU-n  obtiquf 
downwanl  and  forward,  the  lower  fra^ 
nicnt  is  eoninionly  displiie^'d  bai-kward 
Lind  upwanl,  and  not  infmpicntly  the 
sltarp  end  Kii  the  upper  fragment  is  forettl 
through  the  overlying  muscles  nntl  ev*n 
the  skin  on  theantem-internid  a!4jie<'t.  In 
one  cAse,  se^i'n  ^ix  months  artt-r  the  aeeident, 
I  found  on  of>enition  the  mu.HruKispiral 
nerve  rupturetl  at  the  tilge  of  ih*-  np|M.-r 
fragment.  To  this  displacement  backward 
may  Ix*  added,  or  fur  it  mav  lie  snlihtitntixl, 
an  angular  di.H|dueement,  the  apex  dirpet«l 
forwanl^  which  aix^entnatCA  tlie  promi- 
nence <>f  the  back  of  the  elbow.  In  the 
lerts  common  cases  in  winch  the  obliquity 
is  downward  an<l  backward  the  displacement  of  tlu'  fnigment  is  for- 
wanl  and  upward,  but  is  much  Ichs  marked  ilvin  in  the  other  forro^ 
althongh  occasionally  the  up|K^r  fragment  ban  Imtu  fortH*d  thntugh  tlic 
triceps  and  the  skin.  If  displacement  |M»rsists  the  range  ttf  nnition  in 
the  dbnw  may  Iw  n'Stricte<l  by  direct  bony  contact  or  by  (ibroue  bttttdn 
attiiching  the  torn  and  bruised  mus<^les  to  the  bone. 

In  the  low  fractures  in  childn'u,  when^  the  line  apfmrently  ofliii 
coincides  more  or  less  with  the  epiphyseal  jiniction,  the  hn^cr  frag- 
ment may  be  <lisplaced  inwani,  or  less  frcijucntly  outwanl,  and  with 
the  inward  displacement  nsnally  coexists  an  angular  displacement  by 
whirh  the  outer  jK.»rtion  of  the  lower  fragment  is  lowered,  and  some- 
times a  luM'kward  displacement  of  its  outer  |M)rlion.  The  result  of  tJiis 
dispJaccrnent,  if  tnuorrectctl,  in  the  angular  lateral  deviation  of 
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il  addtiftlon  fyftcture 
li  n  child. 


PLATE  VI. 


rm.  ft.— Kornrt^l  Epiphyftta  of  Hucneru*  §kt  aoe  of  Eight  Years. 
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upracondyloid  Fracture  at  Eleven  Years.     No  dlsplacemeni 

FIG.  2, 
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Supracondylold  Fraclur*©  at  Eight  Years. 
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PLATE  IX. 


I  -Old  Supmcondyloid  Fracture  of  ih*  Hum«ru«.     Cubitus  VaLitis. 


bB^Arua;  Thrve  Yenm  iifier  m  Low  Supmoondylold  Fraetui 
Th«  iQ-war  port  of  t)i«  Supinator  Ridg9  ha«  iLwen  cut  away, 
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iwiT  fngmcnt  with  tho  apex  rlirw^tly  mibvurd,  which  ift  shown  in 
*iir*.  115  urn!   ll*i  uml  in  IMatfs  VI.  to  IX.     'I'ho  tlofonnity  t»f  the 
[hxTW,  cubitus  viini'S,  which  results  in  very  nottccahle  in  extension  and 
Ls  usually  Ix'cn  nitrihute*!   sok^ly  to  the  iiscent  of  the   internal  eon- 
'     "  r  '\\A  fnu^turi' ;  hut  the  almost  tot.il  ahsenee  of  sueh  .s|>e<anu'ns, 
t  ^aii>n  of  othrrs  sliowinj;  »le.scent  of  the  extenial  eondyle,  an<l 

ipN  in  wvenil  ojKTations  tiTKlertaken  to  eorreet  (he  deformity 
tvio«tMl  nir'  that,  vvhen  marked,  it  is  habitually  the  result  of  a 
iplfic  ur  {larlial  supmeondyloid  fracture  followed   by  thiH  angular 

Fm.  116.  Fju.  llti. 


rttiliS  frmrlani  wKh  aniculKr  (Sla*  $nprari)nilx)*ihl  frui-liint  wlUi  Btieolar  ill»(tltt4:tr- 

i;  BMtfftwS  caMlQ«  vanjUk  nivnt ;  Dmrkr^l  I'litittui  vnnts     I'ntnt  tiow 

*fneiit,and  that  this  ia  practically  the  only  form  of  fracture  after 
^hieh  it  ia  at  all  likely  to  i)ecur  to  any  extent.     A  nuinl>er  of  him-cI- 
u-*  have  \it%m  dcscrihe<]  and    I  J>^^*»*e-^i*  tliree  (Fi>p*.   |()5,  H/i,  and 
l<i,  aivl  Plate  V^ll.);  iho^e  npreH^nteil   in   Fi;r.  IKiund  IMatc  VII. 
il  almost  exaetly  witli  the  eoiidirinn  of  the  bones  shown  iu 
I'late  IX.,  fi);.  1^  iif  the  Iind>  shoun  iu  Fig.  117. 
Two  fnmtal  wctions  of  tlu-  i9[ieciniou  shown  in  Plate  VII.  bhow  no 
*»f  fnK:tun.-r  no  otiange    iu    the  cortex  of  the  jujita-epiphymttry 

'iHimaoo  r  L'uliltus  variu     AuuilU  of  Hurg.,  ticpL,  IMJU. 
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rp^oD,  and  the  outline  of  tho  inner  tfupraocmdylold  ridf^r  is  itnbrokoiif 
hilt  more-  shaq>ly  ciirviMl.  Tho  Hppoaranru  is  that  u\'  clongntinn  im 
tbi:  out4.'r  side,  not  ul'  ehurtcniug  on  ttic   inner,  jmd  siigge^t^  a  irac' 

T\Q.  117. 
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Supntcnodj'lolil  rradnre  ;  rultltu*  vAittt. 

tiire  iilonp  or  elose  ahove  the  epiphvsarv  liiio,  inromplcfe  on  tht*  inncf 
Hide,  with  anguhir  ilisplaeenient  ii|M>n  the  inner  portion  of  the  inteniaJ 
condyh'  as  a  centre.  Presumably  the  mass  between  the  outer  eondvle 
and  the  shaft  in  new  l>ine  formeil  by  tin*  untorn  perioHtenm.  Kx- 
perimont  on  the  (\^<hiver  shows  that  tlie  posterior  part  of  the  jierio-itetim 
may  remain  untorn  even  when  the  displacement  iiownwardof  the  outer 
part  of  the  fragment  Is  eonfliderable,  au<i  its  presiTN'ution  is  even  grtntiT 
wlien  (lie  fraetun*  is  alone  or  eK)t^  ti>  the  epiphyt^t^ul  line. 

Tlic  artery  or  the  median  or  museulo-.'rpinil  nerve  amy  he  torn  or' 
eomprcMHeil,  but  this  injury  is  much  Ich*.  fritjuent  tlian  mijrht  U^  nntiri- 
pale<l  from  the  extent  an<f  dir<-<:tion  of  the  displaeement.  In  one  ira»e 
BIX  months  old  I  tound  the  muHeulospiral  nerve  ruptured  at  the  dia- 
physeal edg;c  of  the  fracture,  and  sutun^  it.  The  ultimate  rcbuli  is 
nitt  known. 

Jn  two  cafie8  of  inward  displacement  of  the  low  form  in  the  young 
I  iiave  seen  late  hlnughing  ot  the  skin  by  pressun-  against  the  outer 
anjrlc  of  the  upiwr  f'rajrnu'nt.  »Savariau(P  n>|H>rts  f«»ur  raw*  of  n]>|)ei- 
n-nt  injury  to  the  median  and  nhiar  nerves  ;  oim*  reeovennl  spontane- 
ously, our  arter  ojx'ration,  iind  in  (wo  ojK'ration  iailwl  to  reJieve. 

The  symptom."  are  deformity,  los*  of  functi»m,  abnormal 


Symptoms, 
mobility,  and  pain.  The  defonnity  may  be  markeiJ  or  i<!iglit,  th<^ 
former  esjx-ciallv  wlien  the  line  of  fnioture  is  obli(pie  fr»tni  lK*hind 
downwanl  and  tiirward  ami  the  lower  fmgnieut  is  disphuHMl  and  lillwl 
ImekwanI  ;  tliis  caiuses  a  pn>niinenee  of  the  back  of  the  elbow  which 
in  some  stagc-H  reHeiid)les  tJmt  of  a  di.*.Iocation,  but  is  readily  distin- 
guii!.hed  from  it  by  noting  that  the  relatione  of  the  olecranon  and  cpi- 
condyles  are  normal  and  that  the  head  of  the  mdiuH  is  in  pUice.  lo 
the  you!ig,  wlien  the  line  of  fracture  passes  l^elow  the  internal  epieon- 
dyle  and  the  lower  fragment  \s  displae*Hl  inward,  the  ap|M-nran(N'  on 
the  inner  side  in  that  of  an  internal  hitenil  ditiilotution,  anti  the  true 
natim*  of  the  injur}'  must  U'  (Ktermined  by  the  relations  of  the  hctttl 
of  the  rndiuA  and  the  enpitellum.     Theea8y  reduction  of  the  beekwaid 

'HftTftrUud  :  Arcb.  g^n.  i\v  bdchI.,  1II03,  N0.X. 
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it  by  <lraw-in^  the  tlt'Xc^l  forcarni  forward,  ami  \Xa  oany 
hv  pry^sing  tlio  foniim)  luukwanl  lia8  \vi\  even  cxih'- 
rienoed  ■UTffi'onis  into  error,  and  emnhanizt'S  tlu-  iUTrKf;ity  ol'  aocii- 
nit^^ly  detciiDining  tlie  relutiuim  of  tut*  bead  of  the  rudiufl  umt  tb« 
kpiU'llam. 

The  determination  of  thc^  relations  ift  the  first  step  to  be  taken  in 
limition  f>f  m<wt  injiiri<*9  of  the  ellww  ;  it  is  conveniently  done 
the  fip^i  of  tlio  thumb  and  middle  finjr«*r  on  the  two  epio«in- 
lt>w]HH!tiv*«Iy  and  that  of  the  index-fiiifi;er  U(>ofi  the  pt>int  of  the 
inon.  and  notini;  their  correj*|H>ndenee  or  laek  of  eorrejs^wmlence 
tbe  nnrnml  In  the  pfisitions  of  extension  and  f>f  flexion  at  a  right 
?,  onlinariiy  twin^j  the  other  elbow  in  oom|Kipi?*on.  The  head  of 
lie  nvliiLs  <iin  l>e  felt  from  one-Iialf  to  three-fourths  of  an  inch  distant 
th»'  rxtrmal  cpi»*<mdylc  in  tlie  tlini'tion  of  the  wrist, 
•elling  iis  m:irk<'d  and  uniform  ;  eeeliynii>si«  is  usually  present  afVer 
few  huun» ;  voliuitnry  motion  is  inhibited  by  pain,  i>iis.sive  motion 
itrictcd.  Abnorraui  lateral  mobility — adduction  and  abduction  of 
le  forcann^-exists  and  is  most  surely  recojjniy.i'il  if  the  teat  is  nm<lc 
the  ellK>w  is  extended.  If  the  condyles  are  tirmly  gras|MNi  with 
d  and  tlie  shaft  with  the  other,  free  mobility  of  one  upon  the 
\  usually  with  enpitus,  is  found.  Pressure  upwaitl  with  the  liand 
idt^r  I  lie  tlpxinl  elbow  causes  pain.  Pressing  the  condyles  together 
iww  oo(  cause  |xiiu  U'jlesri  the  line  of  fnu'ture  also  runs  between  them 
•fnurturv),  nor  i-an  the  condyles  be  moved  indeiK-udently  of  each 
ler.  Pressure  with  the  tip  of  the  fing*'r  along  the  supnicondyloid 
may  detin-t  irn'gulariiy  and  cause  jxiin  at  the  point  of  fracture 
db|ilact*meut  is  .flight;  if  it  is  marked  the  lower  end  of  the 
fragment  csin  U*  readily  recognized,  usually  in  front,  at  or  close 
iw  tlie  tV'xurc  of  tlu*  elbow.  Kocher,  uoalvzing  live  personal  casea 
irhat  he  terms  /rac^wa  diaconrliflicaj  which  eorrcb|Hind8  to  that 
il>od  here  as  the  low  form  In  the  young.  spe:iks  of  pain  on  pressing 
:tetuictl  or  flt^xc*!  fon-arm  ag;iii»>t  the  arm. 

ktmcnt.      In  view  of  the  proximity  of  the  joint  the  important  indit 
Ltion  i^  to  srM*ure  rt'imir  withotit  displacement ;  and  the  tlisplacrmentd 
'hich  threaten  are  tlie  primary  overriding  in   the  higher  traetuivs  in 
lulls  »nd  the  late  latenil  angular  <leviution  in  the  low  oucis  iii  children 
lie.  Iloj.     Thr  overriding  nin  Iw?  correctt*cI   by  traction,  pr<'fcnd>ly 
"   >\v  lit  a  right  angl<\  ami  it.s  recurpi'u<*e  etlVftively  opix*^^! 
u  Old    (Htstrrior  mi»uld*il  s])lint.s,  or  a  phister  encasement, 

•tiiiiriimr?  by  a  weiglit  attadn**!   to  the   forearm  close  by  the 
,  with  thr  wrist  supintrte*!  Uy  a  sling. 
Id  ihf  low  form   in  children,  which   is,  T  Indieve^  practically  the 
ily  finTH  of  fnu'ture  ai  the  elbow  in  which   the  dreaded  deformity, 
luitiu  varus,  is  liable  to  ensue,  the  principal  fa<-tor  in  its  production, 
!r  n  of  the  primary  displaceuient,  is,  I    ihink,  the  action  of 

the  forearm  is  j*up|s)rtAHl  across  thr  front  of  the  IkkIv.    In 
iM  npon  the  cadaver  aiul  in  o{H*ratious  to  <H>rrect  th<*  (hform- 
ive  H'pealrdly  seen  the  displacement  appear  when  the  limb  wits 
lorrt]  in  this  podtinn.  and  I  have  seen  one  jKiticnt  In  whom  it  him-iuciI 
lie  that  ii  took   place  within  a  plaster  emrai>ement,  although   it 
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is   not  eortain   that  reduction   wn>}  made  aitJ   rnnintuimM]  during  ihm 
ti\t\iVu'ii\'un\   uf  llif  drt-s-siiif^.      kwunihi'iiry,  with   flir  rlUnv  :it  n  nifJil 
uii^h*  and  tin:  fureann  viTtical,  hiu*al\vav»,  in  luy  I'Xpcricm'v,  prrvrnti-ij 
it,  with  tla*  aid  of  a  thick  envi'lopin^  di^d^in^  of  gaux4f  rullrvx.     Tbc^ 
ciiiifuKTuent  to  Ix'd  need  not  laBt  nitire  Uian  a  week. 

Full  Aexion  of  the  ellmw,  which  of  late  has  been  iir}n-d  in  a  iu'imt^ 
wliat  exaggerat^^l  and  uncritical  way  as  the  prop<T  trt-atnient  fi»r  all 
fraeturcH  at  the  elbow,  uniloul>tc'dly  holds  tlie  Inij^nienbif  in  this  fomi  trf 
fraoture,  nioro  firmly  together,  apparently  by  the  tension  <tf  tlie  tri(^*fi9 
thus  prcKbiecMl,  hut  it  ean  it:?elf  jinMluec  an  angular  (linpla^'nient  iaiwx 
back  ward),  as  ^hown  in  IMale  Xll.,  and  of  course  it  is  valuelesfi  lutiii^ 
antecedent  reduction  is  made. 

In  C45mpound  fractures  I  always  use  vertiwd  suhpeu^-ion  of  tlie  limb^ 
for  about  a  fortnight,  nides8  the  wound  heals  sooner.  It  U  of  ^rn-at' 
value  in  controlling  reaction  as  well  as  preventing  gross  <Iir*pla*Tment»; 
minor  adjustments  vnn  gtill  be  made  after  the  wound  hits  healed  or  \ma 
bceuuie  uuimjK>rtaut. 

In  bcveral  cases  of  low  fracture  in  the  young,  after  the  hinsc  of  fn>m 
four  weeks  to  six  months,  I  have  cx|»os<h1  the  rtgiou  fhrnugli  aii  exte 
nal  lateral  inci.sion,  cutaway  all  new  bone,  frceil  the  lower  frsigmml, 
and  brought  it  back  into  place  with  full  n^storation  of  form  and  fun*'^ 
tion.  ()c<>asionallv  a  f^econd  incision  on  the  inner  nide  is  mMiJcd.  In 
8t»me  old  caM.\s  the  deformity  has  been  relieveil  by  excision  of  a  wwlg^-- 
shaped  pit»ec  from  the  outer  side  of  tlie  humerus  just  alH>ve  iJie' 
epicondylc,  thus  bnnging  the  lower  fri»gment  into  line  with  tlie  shaft, 
llie  Hciiue  could  be  done  in  i^^ise  of  angular  disphicement.  apex  forward, 
and  thereby  the  hand  would  be  brought  nearer  the  shoulder  in  full 
flexion  of  die  joint. 


B.  Fractures  of  the  Internal  Epicondyle  (Epitrochlea). 

By  the  enitnwhlea  is  meant  the  projecting  j^pur  of  bono  on  thr  eide' 
of  tiie  tnK'blea  ;  its  lower  limit  if*  snaqily  defintnl,  but  aUivc  il  is  coo-i 
tinuous  with  the  condyloid  ridge. 

The  fin^t  author  who  called  attention  to  tliis  fracture  was  Ciranger/ 
in  181ft.     It  is  more  common  in  children  than  in  adtdts ;  often  caw«»' 
lint  assiK'iatrd  with  dislocation  of  the  elbow,  trtate*!    in  the  ]Ii*ur4^of 
Relief  in  two  and  a  half  year*:,  the  ages  Were  one,  five,  ten,  ten,  four- 
teen, Koventeen,  tvvcnty-<Mght,  thirty-four,  and  forty-thn-i*  ycjirs.     Th© 
fnu'tnn*   frequently  aecnn»p;inif'!*  dislocation   of  tlie  ell«»w,  lacing  mo-J 
duecfl,  I  think,  by  the  pull  of  tlii*  fiexor  muscles  of  the  foreami  wfiicbj 
arc  attache<l  tit  it  and  which   an*   put  ii|M»n  tlio  (Stretch  by  the  forcibh 
abduction  of  the  fnnarm  which    is  w>  common  a  first  step  in  the  pm 
duction   of  a   bat-kwanl  i>r  outwanl    <lisIocation.     In   cases  nnt   thui 
rompljratfd  the  causr  ap|H-ars  cotumonly  to  1m«  extenial  violem-e  actii 
dirtTtlv  ufKtn  ihi*  back  of  the  epitnK'hlea. 

Symptoms.     The  Kvmptoms  vary  somewhat  with  the  «w?  of  thv  IV«| 
ment,  for  w-hen  the  latter  is  small  it  is  held  in  place  by  the  untom  |>or-' 

'  Qnngvr:  Edinburgh  Metltcal  ut>d  Hurfical  JonmAl.  rot.  xIt.  p.  IWL 
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[of  tlie  muscular  attiiehiuonts  uptui  it  aiul  the  ailjoining  l>one,  hut 
it  is  larp^*  tMumgli  lo  include  tlio  preaUT  part  of  the  att^iclitueiit 
disiilaoefuetK  t;iktN  place  downwaixl  and  forwanl  in  the  tiirection  oftlie 
BMueleA.     If  the  swelling  i.i  not  too  ^reat  the  fragment  can  be  seized 
twccD  the  thumb  and  tinger  and  niavcnl,  usually  with        p^^,   ]|^ 
■pitos.     EcohymosiA  is  common,  and  the  functions  of 
ioint  may  bv  diminished  by  pain  or  the  fear  of  it. 
a  few  cases  the  ulnar  nerve  has  been  injured  by 
fbm  crri^nal  violence  or  irritiUetl  bv  preHi*ure  of  the  dis- 
il  fm^^cnt   or  a  portion    of  callus.     In  three  of 
ranjjerV  cases  there  was    partial   paralysis  of  motion 
in  the  region  supplied  by  the  ulnar  nerve, 
croiMj  of  vesicles   formed  ujxjn  the  oorre- 
linir  part    ot    the    hancl   during    the  two  or  three 
illi*  iolluwing  the    injury.     All  the  symptoms  dis- 
ftppcaired  after  a  time,      Kichrt'  observed  a  case  of  frnc- 
tiire   of  the  epitroohlea  with  dislocation  of  the  elbow 
inwani  ilue  to  a  full  u|>on  the  ice.     After   reduction  of      FnctuK  of  th« 
tbe  dislocntiori   the   ulnar  nerve  was  found   to  l>e  com-    iniemn    cpicon- 
plHrfy  mnilvziMl     A   nn.nth   later  the  little  Hnjrer  wits   ^iri*  "^  ihc  hu^H^- 
■O   inj*4*nsitive    that    the    patient    anms<^i    hinis<!lt  anU    ((it.>xT.) 
amourNl  lii:«    play-fellows    by    tutldiug    it    more    than    a 
[tninuttt   in  tne  tlame  of   a  candle.     Tiie   deep  burn   which  was   the 
Tciult   Uiok   several    weeks    to   heal ;   afterward    sea.sibility  returned 
[girwluaHy  and  lN>4*:une  complete. 

r)cnu(V''  was  consulliMl  by  a  man  suftcrin^  with  an  intens*?  neiiniltria 
the  ulnar  nerve  followint:  a  fall  wyanx  the  ell>uw  thn-e  months  Iwrore. 
Le  r^'c«»^«ized  defnrmity  of  the  epilrr»clilea,  made  an  incision,  and 
oiind  tlie  nerve  hy|>crtn»phie<J  and  resting  uj»n  a  bony  prominence 
inn^  by  the  epitrochlea  displaced  and  united  in  its  fal^te  {M»siti(jn. 
projecting  part  of  the  bone  waf^  excised,  and  the  neuralgia  cea-^d. 
ZreAtneat.  The  treatment  is  simple:  inmiobilizatiou  of  the  elbiiw 
flcxe<]  f»«»Hitit»M  s<*  a?*  to  relax  (he  muscles  that  arise  fntm  the  epi- 
tk«  and  tbu:*  diminish  the  force  that  tends  to  dniw  it  forwanl  and 
kwnward.  It  \^  futile  to  attempt  to  keep  the  fragment  iu  place  by 
irrs^iH'  upiin  it  fmm  the  outside.  Even  if  it  remains  displace<l  do>m- 
wnnl  and  Airwunl  the  deformity  is  slipht  and  entails  no  loss  of  function. 
Ini'  'hituld   1h»  maintained   until    cons^ilidatinn   has  taken 

pl^'  ^  of  tiIn^•ncccssar^•  for  which  varies  with  the  a^'  of  tho 

pnlicnt  anil  ihi-  cxti-nt  of  the  nnri.*duceil  displaccnunt.  In  children, 
juid  wtthtuit  disphuvmcnt,  union  is  snfHciontly  firm  at  the  end  of  ten 
kranra  fortnight  ia  allow  Kplints  to  k>e  Liid  aside  and  the  arm  to  be 
in  u  liiling,  aiui  in  thret*  wivks  the  arm  may  be  left  un.^up]Mirte<l 
frw. 
■fi  n  t  the  fmgmrnt  Ims  l>een  excise<l  l»ecan>^  of  |M»in  or  fear 

\r<  it  -'  ;  Liitcrfrn' with  fuurtion  ;  it  has  also  luvn  pn'»p<»sed  to 
■mirv  it  in  phirr  by  t^ln^^(i\ion  with  n  pin  or  by  incision  anu  suture, 
(bat  the  mcAnurr  Mc(*mtt  \rholly  unue(?i*ss:iry. 


*  fttphvt  ;  Anii(<MtDip  Mrf1ico4'1iirQrKir»ln.  4th  mI.,  p,  (TV,  nOt«. 
'  tlMM^  :  (M«f.  d«  MM,  ttt  Chtr.  I»imtlquc«,  ut.  Coude,  pu  781. 
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C.  Fractures  of  the  External  Epicondyle. 

This  18  tt  much  rarer  accident  than  the  precodinjcf,  uud  iw  the  fra^- 
iiR'nt  tlmt  is  bmken  oflMs  small,  and  ns  ilir  r'aiisi*  :i|»|Hiirs  to  In     ' 
diri'L't  violenci?,  which  it*  usually  a<:'w»ni|i;iiii(Mi  by  hniifiinp  nnd 
the   exact  nature  of  tiie  injury    niuy   i>u>ily  fuiss  untvf-o^nixfil.     Au 
anatoniimi  donion^tnition  oftlu'  rnirturc  line  Dcvcf] 
been  made,  except  in  conni*etioii  witii  mon?  exieo' 
sive  fnicturt's  of  llu*  eIlM)w. 

In  the  KenbC  in  whirli  the  teitn   lit  here  n«e«)  (Iwj 
epicondyle  U  the  hniull  pruniinenei*  iilnive  and  *in 
the  outer  niilo  of  theenpitelUin),  eoni|HtM*<l  in  |iart 
l>one  formed  ahi»ut  a  nepunite  eentre  of  ttH.%iric*ufion«., 
and  in  part  of  the  projecting  ]Hirtion  of  the  .•^haft  or] 
comlyle  itM'lf.     To  it   are    attae)i<*il  the  pxtenial 
lateral  ligament  <»f  the  Joint  and  |>art  of  the  ex- 
tens«ir  muscles  of  the  forearm. 

Most surjjeonsiieny  the  poshihility  of  au  exirn- 
artieular  fnieturc  of  this  part,  and  j^rotin  all   frae 
tnres   of  the    region  as  of  the  external  condyle. 
Krarnirrnfihnexuiriiai  Anatomically  s|K'aking  it  is  certainly  |Hissible  for  | 
epiciMiyic  of  the  butDc  yu^.|,  j^  fnictnrc  lo  wciir  1  the  epieondvle,  thotich 
ru*.    (01111.1.)  .1    .       ,.,,  ,  I    4     I     1      I     '    •  r 

small,  IS  still  large  enongn  toliehroken  m  such  a 

way  that  the  line  of  fracture  may  lie  entirely  outside  the  joint. 

Gurlt  <leserih('S  as  extni-articular  fracturen  of  the  exieruni  rpHtm- 
dyle  (wo  sjMH'imens  preserv«.Ml,  tlie  one  al  (lieAtten,  the  ol her  at  IWrlin. 
In  (*ach  the  fracture  ha.H  nnite<]  with  consiilerahle  displacement  down- 
wani  of  the  fragment,  which  apfvars  in  the  des<Tipti(kn  and  figure  (Kfg, 
119)t4)o  large  lo  have  been  cnlirely  extni-articulnr.  Still,  hi.-*  |K'rs4truil 
examination  of  the  specimens  \\as  nioiv  likely  t4»  lead  lo  u  eorrectl 
opinion  of  them  than  a  verbal  *leH'riptiim  or  a  figure  i«. 

There  is  little  to  l>e  adde<!.     The  caufic  must  be  diivet  violence,  oi 
pa^wibly  forcible  adduction  of  the  forearm  acting  thn»ugh  the  lateral] 
ligument ;    the  displacement   must   be  slight  and  unini|>ortant ;    tl>«{ 
treatment,  rest. 


D.  Fractures  of  the  Internal  Condyle. 

The  line  of  fracture  runs  fr<»m  a  j>oint  on  tlw  inner  Invnler  of^ 
epitn>chlca  or  of  the  ridge  alH>ve  it  ilownwanl  run!  ontwanl,  ending 
tlie  otiter  half  of  the  lower  part  of  the  tmchlea  or  at,  or  even  a  little 
Ix-yoml,  its  junction  with  the  capitelluni  (Fig.  120). 

The  conjmon  cause  appears  to  l>e  vioiem»t*  acting  from  Iwlow  upwai 
Hj>on  the  Iniehlea.  a*  in  a  fall  up<m  the  flexiMJ  elbow  or  by  fonxHl  addiii 
titm  or  abduction  of  the  fort^arm,  turning  ti|MUi  the  hwul  of  the  r:i<iiui 
as  a  eentre,  and  brwiking  otf  the  ci^mdyle  by  forcing  it  upward  or  lKick< 
ward  or  dr:i\ving  it  downwanl  or  forward. 

The  fragn»ent  may  l>e  dis[»]ace<l  in  any  of  iheiw  directions,  and  mair 
al.4(^  be  rotatetl.  A$  the  ulna  remnins  attachcl  to  the  fragment  and  ti, 
itself  held  in  pkoe  by  its  attachments  to  tiie  nidiuH,  the  dii^plaoement  of  | 
thefragroentcannot  be  great  unleflH  there  is  associated  dtalocatton  of  the' 
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W 


Fracture  of  Internal  Condyle  of  the  Hunnerus 
in  an  Adult. 


mAcrrrnKs  of  the  siimERus. 


247 


Fia  120. 


«r  lltL*  liiWrnal  ctmrlytc. 


radius  fmm  ihi*  capiu^lhtiiii  a«  octrnsioimlly  nhhorvnl.  A  laU*  ^\^- 
iciit,  ftiniilar  in  «;ffe<*.t  Ut  that  <il>scrviHl  afttr  snpmcoiitlyhtid  frac- 
»,  imiy  tHX-iir  ht'n*  ul.so  ;  prcfsiirv  ii|>\var<l  ji^iin>t  llit- lirxc*!  fll)ow, 
■sbya^nug  H]i|i^%  U  traiisiuittotl  tliruii^li  ila-  olcininoii  Ui  the  fra^- 
^^incnl  noil  riist-H  it  aiM>ve  iLs  jimiHT  [ilac?e, 
^■thai  ohan^in^  the  directiun  of  tlie  tmn^ 
^■vriNeaxiH  o(  tlto  Joint  ami  niibistituting  ad- 
^Bductioo  of  tlie  ft)nniriii — ciihitus  varus — 
^Bj<>r  ^'  */   niirmal  al^liictioiu      1'os.sibly 

^|tl»o  '  *n  ^i  the  tri(Y-|»HaM<l  hraohialis 

antlniH  may  aid  in  |>nKi1lc*iu^  tliin  result.     1 
beli«\t>,  howev€>r,  this  w  a  uiurh  les^s  fre- 
Itient  caiwe  of  the  deformity  than  di^nlaco- 
•nt  after  finpramndyloid  fracture.     There 
al«<»  rpa-iion.  I  tl»ink.ft»r  tlipstispicitm  tliat 
jlevation  tif  the  (.f^ndvle  fV»und  in  Home 
i^  the  re>.nlt  not  ot  di^plaociuent  l>e- 
tinion,  htii  of  arrcste<l  growth  by  the 
tlottTfcivnoc  of  the  fracture  with  the  con- 
fi'H??*'  rartilaj^'  »in  tliat  si<Ie.     Tiu*  fart,  if 
it  i*i  "nr,  <*ould  he  d*'teni»ini?ti  hy  observint; 
ihr  j^rnidual    iniTeuH*-?  of  the  deformity,  ad- 
icl»<*iinn  of  the  forearm,  tlnriug  the  years  followinjr  fraotiire  in  a  young 

The  swelling,  a:*  in  mwrt.  of  thefw*  fractures  at  the  cIImiw,  is  uniform, 

more  markr<!  on  the  .side  of  the  injury  except  at  first  ;  Iosh  of 

in  marktHl,  tlie  arm  genenilly  t)eing  held  at  an  angle  of  aUiut 

'*.  anti  I  lie  range  even  <»f  pai^^ive  motion  without  an(esthesia 

isi.     The  ciiaraoterijitic  symptoms  are  in«lependent  mobility 

of  thr  iMmlyle,  UMially  with  crepitu:^,   |K4in  on   pn-ssintr  the  eon<lyle8 

tu^vtiker  and  on  pressure  with  the  tip  of  the  Jinirer  at  iho  i>oinl  where 

thr  lino  of  fracture  crcnMei^  the  Hunnieondyloid   ridgi%  and  sometimes 

An  im-ijnlarity  in  the  line  of  tlie  ridgt*  at  that  |H(int.    The  ind**|M'ndent 

il»iliiv  i**  reoogni/,*^!  by  gnifsping  the  fragment   iK'twt'on  the  thumb 

fingi^iN   and  moving  it  slightly  baekwar<l   and   fbrwanl  while  the 

•r  condyle  and  the  shaft  are  held  with  the  other  hand.      I'ain  can 

IS  hi*  cau'MMi  by  pressure  upwanl  agiiinst  the  olecranon  or  Imokward 

thnrtigh  the  fort*arin  while  the  ellwtw  is  partly  flexed.     If  the  limb  can 

fully  pxtcndrd  abnormal  lateral  mobility  of  the  fort*arm — :uJdu<*tion 

Inclion — is  founds  especially  aUluction.       The  same  mobility 

len  the  joint  is  more  or  les-?  flexeil,  but  the  obsTvation  (*annot 

be  lalely  madi*,  at  least  in  the  young,  IxHiuise  of  the  difliculty  of  di»- 

dafcniftbing  lictween  it  and  rotation  of  the  humenis ;  full  extension  is 

nemwry  for  the  leM^  and  this  can  rarely  be  had  except  with  the  aid 

nf  gpornl  nnirstiief^iA.     The  rehitions  of  the  cpitrfH-hle:!  and  tip  f>f  the 

oJ<*<*Tanon  nrn  presrrveil,  and  tlieir  elevation  or  displacement  backwanl 

wit!  •*'  to  the  extrrnnl  epitimdyle  is  generally  too  slight  to  lie 

rec-  iir,.iiL'li  the  swelling. 

A  !  ion  of  the  nidiu<4  from  the  capiielluni  is  reeogni/.ed 

by  tO'    )  'i   lis  head  U^Iow  and  Ix-hiud  the  outer  i^ndyle  and  by 
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tlip  market!  displacement  Imckward  of  the  inlernul  (oikIvI**  uml  oUTra- 
!ion  whirl»  Iciives  tlie  outer  coruiyle  :in<l  lower  end  of  ilie  sJiafi  jw  an 
eusily  i'ee(»gniziiljle  pnuniuenee  in  (lie  flexure  of  tlie  joiot. 

The  main  point  to  bo  eonsidcred  in  the  treatment  in  the  correct  if  tn  or 
prevf^uicm  nf  nuoh  di?*phu*emcnt  a?<  ^voidcl  H?rioUf*ly  interfcn*  MJlh  tin* 
luncliona  of  thf  joint  or  tl»e  appeanince  of  tlie  limb*  notably  ll»o  awvut 
of  the  eondyh'  liv  wliieh  the  axi^  of  the  forearm  uouh!  bt?  dirtTtitl 
inward  (adduction).  The  fragment  18  too  small  to  Ito  nete<l  upon 
directly  bv  any  <lresj!*inp,  and  its  [wsition  must,  therefore,  be  eonlrollwl 
tliroufj-h  the  ulna  io  which  it  is  aUache<l.  Onbnarily  this  can  )>e  Hati»- 
faetorily  done  by  a  tixeti  dres^inp;  with  the  elbow  at  a  ri^bt  ;ii  '  fhrr 
a  tin  p4)stenor  splint  or,  prefenibly,  a  nioidde<l  <tnc  or  a  pl.i  i-*^ 

ment.  The  t>M'ntial  poitil^i  are  that  the  fragment  shoulil  Ik-  kept  mtH 
down  in  place  while  the  dre8s>ing-  i;^  liardenin^^  if  a  niouldei]  one  i^*  uhmI, 
and  that  il  should  not  be  pressed  upwani  during  repair  by  the  hjindat''- 
which  supports  the  forearm  ;  tlu^  sliould  lie  near  the  wrist,  not  under 
the  elbow.  Full  (lexion  and  full  extension  of  the  joint,  which  meas- 
urably eoutrol  the  positi(Ui  of  the  fiiigment  by  the  ti'nsion  of  tJio  poiu 
terior  and  anterior  jxirtions  of  the  eapKule  resiMH^-lively,  have  Ita-n 
reconnncndeil ;  in  each  ]>oKition  tilling  of  ihe  fragment  .S4imetimr» 
occurs.  Full  flexion  \h  a  much  more  convenient  attitu<ie  tluui  full 
extension,  unle«y  the  jinticnt  is  kept  in  bc<! ;  but  it  i»  no  more  ood- 
venicnt  than  reetau|tfuhir  HcNitm  and,  1  think,  give**  no  metre  MH^urity 
against  disphicement.  It  is  usually  desirable  in  fnicture  coniplicaled 
by  dishtciition  of  the  nidius,  in  onlcr  to  op|K)i*e  recurrence. 

If  the  fragment  is  rotiitc<l  or  tilttnJ  anel  cimnot  oihcrwiw  l»e  br<»iight 
into  place  it  Bhould  be  ex{)osed  by  an  incit^ion  ;  ndvantiige  may  )>e  taken 

of  this  to  iix  the  fragment  in  place  by 
periosteal  sutures  or  even  by  tniiiBiflxion 
with  a  pin. 

lrnntobili»ition  h  required  for  About 
thn^'  w<vks,  a  sling  for  another  week,  and 
then  the  lind)  nltandonefl  to  natunil  iv-v 
without  force<l  jmssivc  motinn  ;  the  InttiT, 
for  rcjisons  given  in  Chapter  VII.,  is  morr' 
likely  to  do  harm  than  gtMMl,  fur  it  miir 
tncivase  the  irritation  which  pnivok*'^ 
ovenrrowth  «»f  callus.  Even  with  sitls- 
factory  re4luetion  the  ninge  of  motion  may 
be  diminished  by  callus  olMtructing  the 
olecranoii  or  erironoid  fossa. 

K.  Fractures  of  the  External  Oondyle. 

These  arc  nitieh  n»oret!ommon  than  frac- 
tures of  the  intcnml  oondyK%  and  ntiK*h 
mon*  fre<pi<rit  in  the  young  than  in  adulter. 
Thecnusri  is  a  fall  U|Hm  the  hand  while  tlieell>ow  is  flexed  oru|H»n  thi* 
inner  and  [M»sirn>ir  jKiiilori  of  tin*  flexetl  elbow,  or  forcible  adduction  of 
forc.irm  ;  tn  the  first  the  force  is  transmitt<»*l  through  the  ruiliuH  to  the 


Fio.  121. 


Line*  of  fhirtiin*  of  «xl«mii1 
ciinttjric. 


PLATE  XL 


Fracture  of  External  Condyle;  Patient  Eighteen  Years  Old. 


rSACTURSS  OF  THE  nVMKRVS. 


lum  tn 


tbpMi^h  the 


B  ImckwanI  or  hackwanl  anrl  iip\varfl  ilipet'tion,  in  tlio 


wan 
IcTRinon 


iipwani  nn<l  oiitwurd  Mginnst  X.\\m  outer 


■ttuit 


Ktr>triiintibil  Trai  tntr-nfosl^nialrnn- 
djltj  )•>'  a  lil'iw  iiii  th*'  |Hilui  of  Ibo 
lmD<I,  clbuw  tlextHl  at  fljcht  •ogle. 


(if  the  tnx^hh*a.  ami  in  the  tliiixl  it 

•t.<*   h_v  aviiUiiiri    thrtMi^h    the    external 

itrnl  Iti^iint-iit  ami  th<' nius(*losattaeIu'il 

tn  th*.'  WHiiivh*.      I    hnvr  found  it  easy  \^^ 

iwiiKv  thf  fnurture  l>y  adiluctiori  i>l'  the 

U-titIn]  ri»n*nrtn  in  Ixxlivij  of  the  ynun^'-, 

a  blow  tt|vin   the  palm    with  the 

fWxtnl  ai  a  rijrht  nnplf  (I'^ijf.  122). 

one  or  two  eitses  I    have  thought  tlir 

vrns  a  hl(»w  u[K>n  the  hack  (»f  the 

Tbf  line  of  fnwturo  runs  tiblit|Uely 
from  th«  out«^r  riilge  of  the  humerus 
abovp  tlio  epieondyle  downwanl  and 
inwani  into  the  joint,  ending;  ii8ualty  in 
the  grunve  of  the  ln>chhni,  eoincidin^  in 
at  lcat.Ht  with  the  cpiplivf^cal  line  sfi 
t  th«  fmgmont  eompnaes  the  capitel- 
m,  the  outer  p4>rtion  of  the  tnx-hleji, 
Ami  |i>*Hiap^  the  epieumlyle.  In  the 
adult  the  line  M*cms  usually  to  extend 
•omnrltat  hij^hrr.  A^s  the  fnitrrneiit 
iniur^  utlnrhtfl  to  tlie  riiliiis  ami  nlnii 
r  tilt-  btrml   lipinient  and  ea|i8nlt%  the 

iikplorrmrnt  is  Usually  flight  when  the  foreiirra  i»  in  ite  pro]>er 
viition,  hut  th^ri'  is  tendeney  t'»  tilting  (flexion)  of  the  fragmiint, 
aiMl  rohturtitiies  it  i?t  niarketjly  rotateil  about  one  or  another  axis, 
to  fiir  in  one  of  KtM'her**  ea:^'S  anrl  one  of  mine  that  the  fnietnred  8ur- 
fiirc  htoked  ourwani,  antl  in  tvvo  of  niim^-  npwanh  If  thr  forearm  xa 
ahducterl  the  fragment  is  displace*!  backward  or  upwanl  ami  outwanl ; 
if  adduct<H],  forward  or  downwanl.  If  the  elltow  in  simultam^onsly 
dislocated  l»aekwanl  or  outwanl  the  fragment  aeeompsiniet*  the  radius. 
A  lalp  cimdition,  w^metimi'fl  fiinml.  .■iur-h  as  that  nhown  in  Fig.  124, 
■mi  usually  attribute*!  tt»  a  priniari-  displaoenjent  left  uneorreeted, 
a|i|irar^  to  me  to  be  due  nii»re  pn>bably  to  nrrrst  i»f  developnunt  at  t!ic» 
'  of  thr  rapit'dlum.  This  condition  leads  to  market!  ub<iuction  of 
for»iirm — rnbitus  \*algud. 
8»*e!ling  ap|H'!irs  first  on  the  outer  side  and  then  l^eenmos  nniform  ; 
hymoi^iH  a]i[M'ars  U'low  tlif  comlyle,  or  on  the  inner  side  if  ihr  |iatient 
mnainetl  in  IhmI  with  the  arm  alMluetetl.  Ia^"^^  of  function  is  not 
markoii  a*  in  fnwlure  of  the  internal  condyle  ;  i>ain  is  felt  on  prex.-*- 
the  bntkcn  iHindyle  aguinst  the  shaft,  inward,  upward,  or  forwinl; 
on  prr**un'  with  the  tip  of  the  finger  on  the  ridge  ehxse  a!>ove  the 
dylr.  Ahiiortnal  mobility  ap|M'3irs  as  adduction  of  the  fonnrni 
painful),  with  li'ss  <»r  no  aiNluetion,  and  e;in  somrlinies  1h»  re<"*ig- 
by  gniM)ing  the  fnigtuctit  In'twee-n  the  thumb  an*]  tingiT  an»! 
OKiving  it  liorkwanl  and  forwani  whih-  the  shiift  is  firmly  held  ;  crepi- 
toa  maybe  pc^roeivml  at  the  naine  time     If  the  fnii^nent   is  notably 
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dinplacnl  the  irregularity  may  be  rtMMipnizcil  l>y  fKilfmtioii ;  nml  if  tlw 
ulna  in  at  itir  same  {\\\m:  diHltHiited  bufkwuiil  froni  \\\v  inaAxU'ix  i\\v  <*on- 
(lilion  \^  r('iM>^tii/.e<l  by  noliiit:  the  ot>rnriM)n  hI^ms  of  dii^hxTiitiori  <m  tli« 
inner  siih* — liiickwnrd  projeitinn  of  thi*  ohvninon.  |»roniin('iie»'  of  lb«» 
trocldea  iu  the  tlcAUi'c  of  the  oIIhiw — and  the  jxjsition  of  the  frugiuciit 


OM  fniclurv  uf  externul  cumlyli.'  uf  Immenm  wlUi  dlaplAi'i-muHt  liuuiiwaril  aud  InwaM 
Itirumplotr  dlalcwnilon  Inwant  of  ulna. 

in  close  relations  with  the  head  nf  tho  radius  iK'hind  and  nU^'e  il 
pni|>er  fKii^ition.     The  nnioh  rarer  disluoatiun  outwunl  could  l>e  rton|^ 
ni/ed  in  like  manner. 

ThediHieuhy  in  treatment  lies  more  in  the  reduction  of  diAplac4>nient,. 
if  it  is  murkiHl^  tlmii  in  tin*  maintemuuM^  of  the  pniper  |)OHitiou  if  that' 
is  securwl.      In  in(»st  ra.se.H,  tlifi.M*  without  niueh  displaoement,  immt»bil- 
ization  for  three  wet.*k4  at  a  right  angle  by  a  posterior  niuuldt**!  bplint| 
is  sutficient,  although,  of  coun^',  jNiins  mu8t  be  taken  to  nmkc  rvdu< 
tion  a**  c(»mpiete  as  pf»*sible. 

Wiien  tlie  fragment  ha-H  HufTere*!  «»ne  of  the  run-r  displiicenicnta  bt 
rotation  it  in  genendly  iui(MKHsible  to  restore  it  to   phicc   without  an< 
o|>erution.     In  three  frueh  caf^es  I  opemsl  the  joint  by  an  incision  on  thej 
outer  side  and,  with  (^)nnidenibk'  ditficulty  in  two,  turned  the  fm^mcul 
back  into  place  and  obtains)  a  good  rcnuit.     K<K'her  twioe  exelse*!  tl 
fni^nient  tinder  such  circumstances,  and   report**  a  mtisfacton*  result 
both  were  old  caset^,  ami  one  of  mine  was  two  months  old. 

In  two  old  oaiMM,  one  of  them  with  displaceu^ent  of  the  fragment 
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tl'i^vnwnitl  ntwl  inu'nnl  ami  partial  diHloontion  of  the  ulna  inwani,  the 
i»llurruitli  diHplartnicnt  iipwanl  nod  harkwatxl,  I  iletuclipd  the  fnig- 


V\a.  134. 


^ 


FrnKviv  of  «zt«nMl  pondyte :  laic  i««uU.    Culiltm  Talfrtu^    (HKLrxmrn.) 

with  a  chisel  and  bruught  It  buck  into  place.     Primary  union ; 
*  'niblu  impruvcinent  In  functioD. 

F.  Intercondyloid,  T-shaped,  or  Y-shaped  Fractiires. 

Tln-si*  rn»«'tiin-s  ;irr  rciniinoMly  (iiusitl  \\y  ^n-at  vinlmoc,  and  cansf*- 
^^«j««*nlU-  an*  u\\vt\  i*<tnt|>4iuntl,  ritluT  hy  llif  din^t  action  nf  th*»  vi(»lrntM* 
^Bi)|f>m  tlu'-  i^kin  or  fnim  witldn  outward  by  tlie  sliarp  end  of  one  of  the 

^B^  In  many  the  main  Hn<*  of  fmctun^  m  the  same  as  in  supracondylold 
^^^bpdiins  with  an  addi(ii>na)  line  {uissing  <ln\vn  into  tlic  joint  beLwe«n 
^^^^P  rirndyh-s  ;  in  the  others  (he  variations  in  the  form  and  extent  of  the 

frectur*'  and  the  dej^rro  of  di.-^placenient  are  very  ^reat,  tlu*  e^-^ential 
^^/rttlunw  U*ing  the  »*ejiar.Uit)n  of  both  condyles  from  the  shaft  and  from 
^Kcs<^h  ollirr,  the  vartationK  apfKnirini;  in  the  numlter  antl  [MiHition  of  tlie 
^HftMBntt  and  line*<  irf  fmeture.  When  the  fraetnro  Uawen'n  the  oon- 
^^^^^Hpa  mere  fi;«4uit.>  tlie  oundyles  remain  tt^-ther,  and  tiie  displat^e- 
^^^^SSi  ft'  of   Mipraeondyloid  fniotnre  ;    in   the  other  cum"?*  the 

diiplaot  I  '    t<M>  varied  and   irrtgiilur  fur  elas.^itieation  and  the 

ooiMyleft  may  l>e  wiilely  sejxirated  from  each  other,  the  olecranon  [kiaa- 

ior  D|i  between  them. 

i     Owaftiooally  tlie  nerves  or  veswls  erutwlng  the  front  of  the  joint  are 

torn  or  oocD|H»fl0ed. 
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Symptoms.  The  Hymptoms  in  many  cnBOR  are  thow*  of  stiprnronily- 
Iciul  fracture  M'ith,  in  acldition,  inde|>on(]ent  ninhiliiy  of  tlio  *y»ndyles 
U[mn  each  otlier  and  pain  when  tlu-y  arc  prt'?*:H'<l  tof;cllirr.  In  i-a^ses 
with  the  mf>re  varied  disphiconients  the  defcirmity  is  great  and  the  ind<^ 
pencifnt  rnohility  of  the  eondyle^t  upon  earh  otliiT  and  the  whnft  ii^ 
readily  recognized  if  they  can  be  gnujiwd  thix>ugh  the  swollen  tis«ir«. 


Kio.  126. 


Fxo.  128. 


Intanondrlold  fructtire  of  tlie  hiiineruB. 

(OVHLT.) 


InUrcondjrloia  fractufa  of  Uic  hi 
From  view.    (<»riii.T.1 


In  reMpect  of  treatment  mneli  that  has  been  said  of  tliat  of  supra- 
condyloid  fracture  can  be  repi'ntcil.  ('ases  with  eoitjndnntion  and  ninch 
displaeement  are  quiJc  certain  to  result  in  markml  limitation  of  motion 
in  tiie  joint.  Uediietion  by  nianipnhition  throuf.di  the  unbroken  ^kin 
is  larLfly  prohleTnatical,  and  the  limb  t«hould,  therefore,  be  kept  in  x\w 
attitmie  wldeli  will  lie  most  useful  if  MiflncsH  result.*.  In  maintaining 
rc<hieti<tn  I  have  Iwen  best  sat ififie<l  with  plaster  splints,  anterior  and 
postcrit)r,  held  snujrly  at  and  above  the  conJylcs  whde  they  wore  Imrd- 
ening.  Verticsd  ^UHpensiun  occaBionally  d».»cs  well,  especiallv  in  com- 
pound fractiires,  but  1  have  never  continued  \tfi  nw  for  more  than  about 
ten  dayi*.  rcs<»rtinfr  then  to  moulded  splints  with  the  clUnw  tloxod,  and 
with  fresli  reduction  if  necessary. 

In  <Himpound  fmetures  it  may  stimetimes  be  advisudde  to  remove  *:omp 
of  the  Hniallur  fragments  or  cut  ufP  Hharp  endH ;  and  in  one  caee  in 
which  the  fragincittj^  could  not  othcrwirtc  be  held  together  I  tnin.*<^lixed 
them  with  a  long  drill  which  was  leA  in  place  for  u  fortnight.  Kochcp 
recommendH  the  removal  of  the  external  condyle,  on  the  gn»und  that  it 
facilitJites  drainage  and  ensures  a  gn-ater  ninge  of  motion  without  seri- 
ously diniinisliing  the  stability  of  the  joint.  Ow^ahionally  it  \u\^  ^el•nlcll 
advisable  to  remove  Ixith  condyles ;  the  resulting  joint  is  likely  to  be 
troubh'somcly  hnm^  although  not  80  much  no  as  when  the  olccninoo 
also  Ims  Ihi'u  removed. 


I 
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Cj.  Separation  of  the  Epiphysis. 

9ek  iWmCoii  1) t  of  llie  {lovi'Ioprncnt  <tf  liio  epiphyni!?  previously  given 

-  23!f<)  taunt  \iv  :i<Mttl  that   the  views  of  otiicr.s  differ  tljerefnnu  in 

portjint   ileCailn,  ami  that  home  of  the  appwininces  shown  on 

n  he  exphiine<1  only  on  tlit*  snp|Kisition  that  the  development 

ixviallyof  (he  InM-hlea)  ditVers  widely  In  individiiaU,  or  (whieh  seems 

«  rue  more  pmt>abh')  that  tl»e  sections  liave  l>ec'n  made  in  ditlcreiit 

anca.     The   uvoiinti^   whteh  seem    most   trtistwortl»y   represent   the 

*h1eflr  p)rtion  of  the  epipliynis  as  remaining  wholly  i-artihi^iuous 

miieh  li»nirt^r  than  llie  otlier  portions,  and  a^  having;  a  eonoave  upper 

mrli'  1  sti^dilv  ile*'|>ens  s«>  that  hefore  iu  tinlon  wilii  the  diaph- 

i^me  a  n-latlvrlv  thin  saueer-like  seide  eappin^  a  pmjcot- 

jr  |Kinion  of  the  sliafi,  ami  is  ooiineete<l  with  the  crapitellum  on  one 

and  with  the  epitn>ehl<ni  on  tht?  other  only  by  a  thin  neck.     This 

to  make  the  separation  of  the  entire  epiphyeiis,  with  or  withont 

^itroehlea,  in  <tne  pieoe  fnjni  the  shaft  very  improbable  except  at 

mn  curly  a^o  ;  that  it  h:ts  thus  been  separated  is  demonstrtited  by  a  few 

ffpacinien'if  bnt  the  diajr"'>His  in  the  pn^it  majority  of  supjm)s<h1  cases 

iwii  only  upon  doubtftd  clinical  evidence.     Moreover,  ttome  writers 

mod  re|>ortors  of  cawcs  desoriV>e  under  this  title  fractures  in  which  the 

Udc  di  verges  widely  into  the  shaft  on  the  inner  side,  and  I  believe  that 

all  the  cases  are  esjsentiaily  the  sauic  as  thotse  deRoribeil  above  as  low 

ndyloid  fnirtun:s  in  the  young. 

Amon);  the  t^iKcimenii  desi-rilxd  are  I  range's,' two  of  Banlenheucr's,' 

d  two  fi^jured   nntl  de*<'rih»'d   by  Pohin<P  fn>m   the  museimis  of  »St, 

[an'*s  nttd  St. 'HiomasV  httspitulcf;   in   Lnnge's  the  ]>atient  was  teu 

cars  old,  the  si^paration  (cum|M>imd)   was  wholly  through  cartilage', 

the    epieondyies   were   separjited    fmni    the    fnignient    and    al>o 

the  Miaft  ;    the  fmgmcnt   was  widely  cli^plaeed   from  the  shaft 

the  booes  of  tlie  forearn),  but  wan  htill  attached  tu  the  hhafi  by  the 

;ned  |)eri4»steum.    In  one  of  liartlenbeuer's  the  Hcparation  api>ears  to 

ive  been  liclow  Ixith  epieondyles,  and  tlie  fragment  wusdisplaceil  back- 

trd  and  invhanl  with  the  forearm;  in  the  sectind  the  fnignunt,  which 

not  di!>cril»ed   in  detail,  was  displaced  baekwani,  also  preserving  its 

1.  the  bones  oi'  the  forearm.    In  b<jlh  of  Poland V  the  M-para- 

lly  along  cartilage,  the  epicondyles  rtMuuining  attache*!  to 

ic  inichira  and  caipitelluin.     A  sjKM'inicn  apparently  of  pure  cartilag- 

fivinration  was  iu  the  Bcllcvue  llospitul  Mubcum,  but  has  now 

apptiirs  usually  ti)  have  l>een  a  fall  upon  the  ellK>w  or 
ml   hand  ;   in  I-unge's   the  elbow  was  cauglit  betM'eeU  an 
i4<\'Blor  and  a  beam,  and  in  one  of  Poland's  it  was  ''jammed  in  a 

Thr*  di^^plnreuient  in  all  the  certain  cosies  lias  Ih*<-u  great,  and  in  all 
■nh'^urr^af  the  injury  w;i^  eon>(M>und.  in  tJie  allege<l  eases 
itcd  witimut  dirL*ct  examination  of  tlu*  fragment  the  displace- 

Mrillckl  lN-.Ninl,  July,  |i«^.  ti.  4H. 
iih»nf<r:  Ik'iit«-li«i  CtilrurxU'.  Ucf-  13a.  p.  73&. 
*N»nil:  "Trvututalc  ScfumtiuQ  of  tlw  Kpipbyioi/*  lAudon,  Shml 
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meiit  has  been  Bometimcs  marked,  sometimes  sllg^ht,  the  flin^tociiit  In 
tlie  former  Infinj:  riiatlc*  by  ]NiI|>tition  of  the  frajrmtnt,  In  ibr  ollicrs  iiiM»n 
the  abnormal  latentl  and  anter<i-|>o6tcrior  m(»l)ility  of  the  iipinT  *"nuof 
the  fiirearm  wiili  fine  rripituA  aad  on  the  exclusiitii  ol  other  for  ma  of 
fraetnre.  Sohullt-rand  llriina  think  the  injury  more  frcqtifnt  than  the 
paucity  of  reported  cases  indiciitcs,  an  opinion  which  must  Ih»  oorrwt 
if  the  low  bupnu'ondyhiiil  fnictures  in  the  young  are  inebided. 

The  symptoms  and  diagnosis  are  essentially  those  of  low  Hupnienn- 
dvloid  frsictiire  in  the  y<»ung.  The  line  of  separation  may  imi;*  uUive 
or  below  the  epieondyles  ;  the  essential  cIijijrT)(»t;tie  feature  (irorn  *li»ili»- 
cation)  is  the  maintenanee  of  the  relations  iif  the  small  lower  frij^^nifiU 
with  the  nidiu!t  and  ulna;  and  the  p«.isition  of  the  line  of  .-mji:! ration 
long  the  epiphyseal  junction  may  be  in<iicatod  by  cartilaginouii  crq>- 
[tus  on  manipulation. 

The  treatment  is  reduction  of  the  displacement  and  immobilixiilioD, 
with  special  pD'eautinn^  against  ditiplacemeat  inward,  as  in  low  aupra- 
condyloid  fracture  (y.  v,). 

H.  Fractures  of  the  Articular  Process,  in  Whole  or  in  Part. 

These  inelude  fmetures  of  the  whole  orjwirtof  the  cajiitrlluni,  of  tlie 
innei  portion  of  the  Inx'ldra,  and  of  thecapitellum  and  trtH'tdtii  loplhrr. 

A  few  s|>ecimens  of  fracture  in  adult,s  passing  wholly  <»r  iiuitnlv 
fj*'fow  (he  eph'oufhfU'M  an^  known,  and  Kocher,  who  includes  them  with 
HcpMnitioti  of  the  epi|»hvsis  uruler  the  title  "fnu-inni  diaeoudvlii'a,'* 
found  that  the  hvsion  <*oul<l  be  prtHluetnl  exjK'rinuiitally  by  a  l>low  n|Mm 
the  lower  :?urface  of  the  bone  in  the  dii\*ction  of  \Xa  hmg  axis.  In  a 
rt(>ecimen  in  the  museum  of  IJellevne  Hospital,  New  York,  the  line  of 
fracture  ^MiMses  between  the  capitcllutn  and  the  shaft  into  the  olecranoa 
wwX  con>ni»id  fosrtje  and  then  upwanl  and  inward  to  end  on  the  ridp* 
aliove  the  epitro**hlea  ;  repair  Ikls  taken  place  with  dinplaeement  for- 
wnnl  of  the  capitellum,  exccHssive  callus  on  the  iniKT  half,  and  bony 
union  between  the  olecranon  and  humenis  (Fig.  127) ;  it  is  an  interrae- 
diat>'  form  In-lwcen  the  very  low  supracondyloid  fractures  in  the  adult 
and  ihojse  that  are  Iwlow  the  epicondyles. 

The  direction  and  character  of  the  violence  apparently  concerned  in 
tiu*  i)r<Mluclion  of  the^L-  fnicturt'S  ^ug;^•st  a  well-iuarkm  <Hsplacemcnt 
of  the  fnigmcnt  forward  ami  upwanl  in  con»bination  with  the  rndiui 
and  ulna  which  prol>;ibly  conld  l>e  recognized  by  ptdpatitm  and  the 
abnormal  mobility.  The  indications  for  treatment  would  W  to  prc*s«t 
the  fnij^mcnt  dr)wnward  and  hackMard  into  place  and  kf*<*p  it  there  \\y 
pn»M.";un'  or  traction  upon  the  upjx'r  part  of  the  forwirm.  The  {>n>p- 
noHis,  in  njspeft  of  the  prenervation  of  function,  seeniK  bad  be^iiiijw 
of  llie  intra-articiilar  pi  tuition  of  the  line  4»f  fniclnrc. 

Fracture  of  the  capiteUnm  alone,  in  wli(»lc  or  in   |)art,  has  Un-n  ab*^ 
served  in  a   number  of  cjises.       Hahn*   reiwrts  an   old   spcfMuicn   ii 
which  the  e;ipil('lltim  had  nnit<Ml  with  the  fn»nt  of  the  butnerus  aOcrl 
displacemmt  upward  and   rotition.       KiM'hrr   tiguri's   four  siMviniiiia! 
n>pr<»wnling  larger  or  )*nmlh*r  porliims  of  \\\v  capitrllum  reuit»vcil  by 

>  lluhii :  ^iiuImI  fix  Utirlt.  Km.,  cil.,  \i.  BOl. 
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tiuD  in  fresh  oaseH ;  Figs.  1 28  and  1 29  irprpM'nt  the  hir^trtit  aud 
Stoiiithal '  iT(M)rt8  a  case  similar  to  IlalinV.    The  capitc'lltiui 
ved  by  u|Mrutiouj  with  impruvement  of  function. 


Fiii  is: 


AlwhyliMii  aUcr  fncturc  bck)*  ttic  t-iilc 'iitlf l«. 


In  two  of  Kocher'p  case?  the  cause  "was  Anolence  cxerte<l  thn^iph 
tbc  radius,  the  elhow  l»eing  Hexed,  imce  in  a  full  U[K>n  the  pahn  of  iho 
tmnd.  and  once  hy  prt*y>iire  u^ninst  th^^  |i:ihn  while  the  Itnck  of  the 
cfboir  rej4c«l  airiinnt  a  \sm\\  ;  in  the  other  two  the  injiin*  \\i\»  n:»ceive<I 
in  an  cflorl  to  mi^*  or  hold  a  hcnvy  object,  apparently  with  the  elbow 
irtly  flexeti.  The  meelmni>ni  in  the  latter  wises  f^n-mt^  to  nu-  to  be 
jin-swun*  by  the  hiful  i»f  the  nidius  npwani  a^iinfft  the  lower  anterior 
portioo  of  the  (^pitelhim  undor  the  pnll  of  the  biiM*ps, 

In  ft  pcjxonni  aoH*  the  capitflhim  wns  broken  ofl*  and  the  npper  p<is- 

ADgk  <»f  the  (tlecniiion  bri>ken  (oxtr.t-nrtifuhir)  by  the  fall  ctf  u 

\xt  Ntonir.     The  injur}'  was  eoni|Mit)nd  nnd  thi-  skin  .ki">  eontns<.N|  that 

[it  ftlouffhvd  ;  the  ensuing  hupniinition  leil  to  later  rxeisif>n  of  the  end  of 

hnmrruft.     H^K-owry  with  pn-siTvati^m  of  nttatinn  of  thr  forearm, 

TIr'  hicttl  reaction,  ttj«  evidence<l  by  ptiin,  swelling,  and  hj6»  of  funo- 

*  RMnUal:  iVnlrmlb.  f.  Chir..  !»«,  p,  n. 
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tiuii,  16  oumparutivc'ly  nli^lit  or  tardy  in  appearing;  in  thiXH-  of  aix 

n*|M)rtetl  cases  tiie  fra^iiK-nt  was  ilisplaced  npwanl  within  tlit?  capiiulr 
oi'  the  joint,  in  ti»e  other  ihrtK.'  (all  K«»oher's)  haokw:inl,  I>inj:  iK^iwiH-n 
the  liead  of  the  radius  and  th<*  oleeranon,  uhero  it  eould  he  ea.sily  Ml 
Koeher  n^ninvod  the  fragment  in  all  hi.s  cases  and  seenrLtl  a  ^jixhI  resulL 
Fracture  of  the  trochlea  mIoiic  iu  very  rare.  Jjunrrier  tirbt  tsitli^!  :it- 
tcntion  to  it  in  1853  in  a  re[Hirt  of  a  caj»e  iu  which  the  diagnosis  rv^ted 


Fi«.  128. 


Fiu.  ISO. 


Flo.  12y. 


Pmcluro  of  Inner  rim  of  trochl«L    (Imcliic 
ui  iiupcrfuct  kkJiicnua. } 


Practnn  of  cApiUtUuni. 


only  on  scanty  clinical  evidence.  I  have  had  a  case  in  which  a  fi 
ment  of  the  lower  jKirt  of  the  inner  rim  of  the  troi'hlea,  about  tlifoc^ 
fourths  of  an  inch  long,  had  l>een  brt^ken  off  ami  could  lie  easily  felt 
l»eneath  the  epitrochlea.  The  displacement  was  sliprht,  so  I  did  not 
excise  the  frajjment,  l>ut  simply  iinmohiti/(Hl  the  j<»int.  The  r**ttult  was 
^Mxl.  In  another  ca.'^e.  Fig.  l.*)0,  with  a  larger  fragment^  tiic  eaine 
plan  was  followed  with  a  similar  result 

Dia^osis. 

Then*  iR  80  ninrh  in  eomroon  in  (hose  injuries  of  the  lower  end  of 
huiiienis  that  it  ts  well  to  summarize  the  methods  of  examination  aiid 
thf  principles  of  treatment,  ^j 

In  mostcas«*s  of  injury  the  diarrnosi:^  at  fir^t  sight  rests  between  frsc-  ^M 

the  tirst  two  have  positive  signs  by  which  ^^ 


ture,  dislocation,  aiid  sprain 


PLATE  XII. 


FIG.    1. 


Angular  Displacement  Produced  hy  Flexion.     Same 
case  as  Plate  XI. 


FIG.    s. 


d 


Supracondylar  Fracture,  Three  Weeks  Old. 
Reduced,  by  operation. 
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^  tively  recoinuzcMl,  the  latter  has  its  own  sigtis^  but 

^Uutfimn  must  Ih>  continiuiT  l>y  fxrlui^ioii  of  tlir  other  injuries. 
If  iae  Cttiie  IB  seen  early  the  ab^-iir*^  ot*  ^welling  greatly  tiwilitatcs 
Lniinatiun;  if  vxve&tsivt?  Hwvlliii^  id  present  it  luuy  he  tliniiiUHhci]  by 
:i<Tal  su«.]iensiou  of  the  limb  or  by  the  use  of  the  eiawlic  bandage, 
ibe  fliionMiNiiH'  or  the  iskiagnitii  may  pive  infonuati«»n  tliat  cannot 
gv»l  at  the  time  by  |ial|>atiou.  The  n'^^ion  in  wlueh  swellinj^  lK'j;ins» 
til  whieh  it  retiiainri  limitoil,  is  the  one  wliieh  h|K'cially  ret|iiin-s  rh>e^ 

liiiati'tn. 
fA^r  the  history  of   the  aecident  has  been  obtaine<l — usually  too 
u©  ^>r  uncertain  to  Ik^  of  much  value — and  in  the  absenee  of  indi- 
[viintint^  elearly  to  i»ne  or  another  inirtion  of  the  l>«>ne  t>r  one  or 
T   kind   o{  injury,   the  snrireon  M»eks  to  plaee  tl»e  ends  of  hifl 
lb,  index-,  and  middle  tin^r  nii  the  two  e|iieonilyles  and  the  tip  of 
olet-mnon  in  onler  to  detennine  their  relative  |M)sitions  and  to  note 
their  rvlation^  are  normal  in  Bueh  attitudes  ua  he  can  give  to  the 
I.     Thi:*  exnininntion,  if  it  can  be  .'*ati:»factorily  made,  should  at 
determine  the  presence  or  absence  of  a  diskK^tion  of  the  ulna, 
i1  of  ilie  radius  if  the  head  of  that  hone  is  next  found. 
If  tli^locntinii  has  thus  been  excluded  and  if  the  jiatient  is  not  too 
injj,  he  n^'Xt  wi-ks  the  indications  jrivou  by  p:uu,^:ni>pinjr  the  elbow 
ih  onv  hand  nml  the  nhaft  of  the  humerus  with  the  other  an<l  prcAs- 
tiit*  two  toffi^ther  and  thr*n  sidewnys,  with  thumb  an<l  fin£i;erfton  the 
lyles,  detenniuin^  also  by   the   latter  movement   the  presence 
ice  of  abnormal  mobility  af  the  lower  en<l   up«in  the  shaft ;  if 
rpsiilt*  Mijfge?t  iriiprjcoiMiyloid   fraeture  eonHrmation  is  sought  by 
LpJoftttion  of  the  <*onilyloi<l  ridge  for  jKuntn  of  pain  and   irregularity 
cmtliDir,  and  the  sliaft  is  trace<l  downwanl  to  determine  it»  relations 
t\w  ciimlyle*.     The  condyles  arc  als*>  presiseil  together  to  note  tJie 
In  <4'a  Iir4*«re  ninning  down  between  them,  or  each  is  prasiK-d  U-twccn 
thiioib  -rs  and  the  et!ort  made  to  move  them  on  each  other, 

►p   jn»'  -n  of  fraeture  of  either  condyle  is   its   inde|»i'fHleut 

bility,  ri-cikgniMtl  by  ^nispitig  it  between  the  thumb  and  tingersand 
k'iiig  ittmckuard  and  Ibrward.     O>rrobonitivc  evidence,  or  eviilencc 
It  iitay   be  deemed  sulfieient  in  abst^mv  of  independent   nuthility,  is 
lot  prf?«snn'  t»n  the  condyloid  ridjre  and  abnormal  alHbieliou 
■  lU  itf  the   foreaiin,  adduction   in   fracture   of    the  external, 
iiMriiuii  in  that  of  the  internal  condyle,  and  |Hiin,es|>ecially  on  move- 
in  the  opiwksite  din'ciion. 
'n»eturvof  tJie  internal  epieondylo  In  shown  by  its  abnormal  moliility. 
ihive  evidence  in  every  case  is  the  inde]»endcnt  mobility  of 
It.  u<>-uallv    with  crepitus,  an<l  only   when  that  is  uuret'Og- 
-'   ttf  the  ini]M>ssibility  of  properly  grasping  the  frigment 
•bcmld  ij„a-on   rt?^t   his  diagnosis  u|M>n  other  .'symptoms.      Jf  thi8 

rule  and  timt  of  alwavs  determining    the  relative  |K)silioiis  of  the  endei 
the  booe  cinistitntiug  the  joint  were  followeil,  the  disastrous  cod- 
of  ftacturcs  tnd  dislix'iition«  M'oidd  be  much  less  frequent. 
b  iDdiflpciiaal}lc  in  many  ca^'A  for  a  complete  examination. 
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Treatment. 

The  tendency  to  displacement  except  by  the  nni*npporte<l  or  ii_ 
propt'rly  snp|M.rte<l  weight  of  tJie  limb  is  so  «li>:ht  that  if  rttiuclio^, 
vAi\  be  made  a  satisfactory-  reaiilt  Bhoul<l  be  obtiiine^l  in  most  can^j 
the  exceptions  Ix^ng  those  in  wliich  the  functions  of  the  joini  uretliniin- 
ight*d  by  obstructive  callus  or  by  peri-articular  thickening.  CVtn?<t|uently 
even'  eflTort  should  Ik*  made  to  t'lVoct  comjtiete  rcdnctirui,  e:»jMrinlly  wbesi 
the  fracture  extends  into  the  joint,   even,  if  necessary,   by  cx|)o«ai 
throujrh  an  incision,  and  then  to  prevent  its  recurrence  by  S4>  support- 
ing the  limb  that  this  cauhte  of  di^tplacement  mnv  not  boc<»m(MijK*mtive» 
In  the  great  majority  of  cases  efficient  immobiliy^tion  and  protection] 
are  aironieti  by  niouIde<l  anterior  and  postcrinr  plaslrr  splints,  tbi-  ellxn 
being  flexed  at  a  right  auj^lc  and  the  limb  &up[>f^rtcci  ai  the  wriiti  by  a 
sling.     Hut  in  the  low  supracondylar  fracttjres  in  children  tiiiH  attitude 
exposes  to  lateral  displacement  by  gravity  and  consequent  marked 
cubitus  varus,  and  ahould  be  guarded  against  as  above  described.     If 
the  sling  is  broader  and  so  placed  as  snugly  to  8Uj)port  the  limb  ai  the 
elbow,  it  may  easily  prfniuce  a  slighter  form  of  eubitus  varus  in  fnn*- 
turc  of  the  internal  condyle  or  In  the  higher  supracondyloid  fraciurua, 
by  prt'ssing  the  internal  cc»ndyle  or  the  inner  portion  of  the  lower  fra^ 
ment  respectively  upwanl. 

The  stiffness  which  is  found  when  the  s])lints  are  n;move<l  will  ordi- 
narily disappear  promptly  under  natural  use.  The  periiHl  can  be  short- 
ened by  systematic  (hilly  massage,  be^run  at  about  the  rnd  of  the  second 
week.  Bony  anchylosis,  such  as  is  shown  iu  Figs.  4o  and  127,  is  ex- 
tremely rare. 

For  the  details  of  s|>ecial  cases  which  cannot  well  be  summariuHl  the 
reailer  is  referred  to  the  preceding  sections,  and  f4>r  fraciure  of  (he 
adjoining  {>ortions  of  the  rudius  and  ulna,  to  the  following  chapter. 


CHAPTER  XX, 

FRACTURES  OK  THE  noSV^i   OK  THE  FOREARM. 

In  ihc  Vidnhy  of  the  Elbow-joint :  Olecranon,  coronold  process,  bend  and  neck 
of  nuliui" — Kricturc»  of  the  Shufl:  liotli  bum's,  ulna,  radiut» — In  the  Vicin- 
ity of  the  Wrist:  Of  the  radius,  CoUes's,  other  than  CuUtss's. 

1.  IN  THE  VICINITY  OF  THE  ELBOW- JOINT. 
A.  Fractures  of  the  Olecranon. 


The  rro<HR»ncv  of  fnicturt'«  of  the  olecranon  has  l>oen  very  differently 
Lto<I  by  f!itr<.»rcnt  writers,  Mnlgai^nc  phiring  it  among  the  rarest, 
nine  cases  in  n  total  of  more  than  2*jOO  i'nictures  treated  during 
•n  ymrs  at  the   II^^teI-Dicn.     The  table  in  Cliapter  I,  gives  102 
in  a  Oital  of  12,072  (0.8  ]kt  wnt.). 
The  line  of  fracture   may  lie  at  any  ]>oint  above   the  !)atie  of  llie 
iroooid  proiN'iw,  en>>sin^  the  Ume  transversely  or  obliquely  or  along 
V-^liapitl  lino  eorn*!*|»otnlinjr  j*4»nieu'hat    to  ilic  Umlcrs  of  the  triau- 
■uianiHMj.s    snrfiwe  of   the   oUrranou.      In    rare  eji.s4's   it    is 
mtinl,  and   Nnnetimes   is  eoniiMtnmi.      In   a  very  few  eases   the 
imphjrsLi  luiH  IxHMi  broken  otf  along  the  line  4if  the  oonjugtil  e:trtihigi\ 
Thr  commonest  eanse  by  far — 3(J  out  of  45  eases  eoUectotl  by  one  writer 
thought  to  l>o  a  fall  upon  the  eII>ow.    The  mt'elianism,  however,  is 
imlly  not  simply  that  of  frtioture,  by  illrect  violenee,  the  Iwine  is  not 
[en  *<»lely  by  a  forw  aeting  dinvtiy  u|M»n  the  end  of  the  apophysis, 
bot  ihc  Contract  ion  t>f  the  tritvps  must  play  an  important  |>art  in  it. 
lOg  the  rwiMins  for  this  Ivlief  are  the  nsunl  absence  of  the  signs  of 
liroct  violence  njwn  the  p:nrfa<*o  of  the  rt^gion  suflieient  to  hnve  eau:<ted 
ire,  and  the  im|Missibility  of  pnMlueinir  similar  fnietnns  u|>on 
iver  by  tWw  mcnns.     M'hen  tlie  fracture  is  pnMlnee*!  expcri- 

a"*'""  by  direei  violence,  by  a  blow  with  a  blunt  object,  the  Immjc  is 
en  cleanly  and  tmnsverscly  at  its  narmwest  [Mirt.  as  is  the  case 
in  most  fmctnrcf*  observed  eliniejdly,  but  it  is  crushed  and  .^plit  into 
several  piece;*.  The  explanation  that  seems  most  plausible  is  that  a 
sudden  clmngr  is  effiHrt^'d  in  the  iK>sition  of  the  fori-arm  by  tlie  fall 
wheii  thn  muM'les  an»  all  trnsi'.  Tlie  nmn  falls  with  bis  cIIkjw  |mrtly 
best,  rind  fill  his  mns«'l<*s  rigid  with  the  effort  t<»  save  himself;  his  onl^ 
itrrf  '»d  or  thr  JMirk  of  his  fore:irni  encounters  S4nne  i*oli»l  tibjrrt, 

sad  ^i"n  of  the  limb  is  sntldenly  and  violently  incr«»as<Ml,  while 

Uic  olrcranon  is  helil  immovable  by  the  trice|>s.  The  (?imse<picnci«  is 
tlvl  the  nina  in  U*nt  aUiut  the  eUK>w,  an<l  bri'aki^  at  the  weakest  |iart 
of  tfc«  olecranon  if  the  violence  is  receive*!  near  theelbow,  or,  jH^rhajw, 
al  KMiw  part  of  \U  much  thinner  tdmH  if  the  violence  is  reoeivc<i  upon 
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OccaHionally  the  olfcranou  has  l>c*en  hmkoii  in  an  atu-mpt  to  rK!u<:«i 
ati  iilil  ilisliHiition  or  tit  timhilixi*  ii  blWV  i*IIm>\v  ;  ami  it  has  heoii  u)Ii-}i^^ 
tliut  a  l>lu\v  upon  i\\v  Imck  of  llic  ulna  near  the  tlliitw  can  bt\ak  or 
rrack  the  olcoi*anon  from  the  urtinilar  surface  uutMard. 

MuK-uhir  action,  conlrartlon  <>f  the  tri'tps.  apiK-jir?;  to  l»o  an  <»rca- 
sioiial  cause,  as  in  lhro\vin|r  a  ball  (tr  vijrorously  punhin^  with  ihr  fllmw 
partly  flexctl.  In  such  fnicturcs  the  fnipnient  torn  oil*  \<  small,  litrle 
more  than  the  cortiral  layer  of  the  ^niuinit  <»f  the  prw<'s«  U*  wliich  the 
triceps  i»  princi|Killy  attachet] ;  in  other  i^^^  the  line  of  fnwture  lit» 
u.^ually  at  llie  narrowest  part  of  the  pnicesj^,  ilinrtly  imdcr  the  rentn* 
of  the  si|^moiiI  iossa,tluit  wliicli  is  callcil  l»y  rfome  the  centre,  l»y  others 
the  base,  of  the  olei'mnon, 

Anotlier  variety  of  fracture,  ]iartial  or  e*miple(o,  an<l  pnKluced  fn»m 
within  outwan!,  has  been  .spoken  of  by  diflen'ut  writeiy  an  tlicon'tic^li) 
possible,  but  has  only  recently  lK*en  observwl  antl  lU'seriU'd  <rlini4filly. 
Pingauil '  produced  it  ex|>erimentally  in  the  cffVtrt  to  dlsliM'^ite  the  ulna 
backward  by  overnwtcnsion  (extension  lieyoml  the  straight  Hnr)  of  the 
forearm.  The  end  of  the  olecranon  is  pre^seil  ajriiiit  the  hnnieni-s 
the  lateral  li<^nients  ivsist  the  n)o\en)i>nt,  and  the  prolttng:ition  of  th(> 
effort  results  in  fracture  of  the  olecranon  or,  much  in(>re  ninnnonly,of 
the  thinner  and  wenker  shalY  of  the  ulna.  Quintin*  re|Mirt»  three 
cartes  of  ineitnipleto  fracture  of  the  olecranon  ;  the  surface  articulating 
with  the  humerus  was  broken,  the  dorsid  portion  was  unbroken  ;  iu  all 
the  swelling  was  mo<leratc,  the  |)ain  severe,  flexion  and  exten.Kion  com- 
plete biit  ftlow.  In  the  first  Ciise,  iH><*n  a  week  a^er  the  accident,  a  fn»all 
]»ro!ninenee  conld  be  felt  ot)  the  si<ie  of  tlie  olecranon,  and  l)ebind  it 
was  a  notch  ;  the  up])er  enil  could  Ih>  s]inni^  liaek  a  little.  In  the 
pecond  erase  a  shoi^  shallow  ^r(»ove  c«>uld  l»e  felt  on  the  outer  side  of 
the  olecranon, at  its  base;  and  in  the  thinl  the  oleentnon  eviuld  ii1<^b« 
jsprunp.  Quintin  thinks  this  fracture  is  frequently  overloMk<'<l  and 
treate^l  as  a  >imple  contusion.  The  symptoms  in  the  threi-*  eiiMW 
described  will,  |H'rhnps,  hanlly  be  considertHl  entirely  denionstnilivr, in 
the  absence  of  corrolmrative  testimony  of  direct  exandnatiim,  of  m 
recent  fracture;  an»l,  in<l(»e<l,  it  is  only  by  adinilling  thai  the  injury  is 
a  common  one  and  has  heri^tofore  always  btvn  ovcrlfH>ked  tlint  il«i 
occurrence  thre<*  limes  during  a  short  j)eriixl  in  the  experience  of  one 
observer  can  seem  probable. 

Symptoms.  Tiie  symptoms  itf  the  fracture  are  pain,  swelliii^r,  di?- 
pIaiH*mont,  and  mobility  of  the  np){>or  frajL^ment,  fiometimefi  crvpitita, 
and  loss  of  power,  especially  of  active  extension. 

As  tlie  result,  apparently,  of  theoretical  considerations,  and  of  wHj 
has  been  obsiTVtM!  in  exeeptional  e:is<'S,  the  tendency  to  displaciMiieni 
upward  of  the  fnij^menl  by  the  contniction  of  the  tritfiK  has  l»oen 
somewhat  overstated.  This  action  of  the  muscle  is  jjrctitly  rcstrietwl 
by  the  lateral  a|>oneurolic  attachments  and  lipnment.sand  by  theextcii' 
liion  of  the  insertion  of  the  triceps  along  the  lat*'nd  and  |H»sti'ri(»r  nsjM«c 
of  the  olecranon,  all  iff  which  must  Ijc  riipiiinMl  Ix'fure  the  fnigiiienl 


*  Pfnimutl :  nict.  EncylopMlquc.  art.  rowdr.  pp.  SITntul  lUII. 

*  Quintiii :  Bcitruff  xur  Ijohrv  van  ilm  Rruchnn  de*  Olrkiunon,  Uonn,  1H8I,  AbMtmrt  ii 
CcntnlMMt  fEir  Oiiniriciv.  ItWl.  P  T63. 


PLATE  Xlir. 


Pig.  1.— Fracture  of  Olecranon  ;   Dislocation  rorwrard  of  Radtu* 
and  Remainder  of  Ulna. 
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FiQ.  S.— Fracture  of  Forearm  ;  Angular  DUplao«RMnL 
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widely  Hcparatoil  and  tlio  uppc^r  one  drawn  lii^li  up.     In  a  di»- 

in  ttie  Sc)ci^t6  do  C'hirnrjjit!  wliioli  followtsl  the  presentation  l>y 

linet  of  a  pnjvr  iiprm  iliis  subject,  K<»lM'rt,  Ki<^hert»  ami  (iotiac-lin 

^tifi(.*il   to  tlic*  tJMiial  altM.'riee  of  M'panitit)n   iu  tlH>ir  expericne^%  and 

iiiiilar  te&tjinouy  ha^  siucu  been  turnislied  in  abumlanee. 

If  tile  thick  periosteum  and  tendinous  attachment^  on  the  .siiles  and 

of  the  olecranon  are  torn,  nothinjr  ronuiins  to  hold  tlic  fragments 

tlM*r,  and  MCfKtration  may  be  etleeteil  cither  by  the  contniotion  of 

hr  tri<?rps,  dniwing   tlie   np|M*r   fnipmeiit  away  fn »ni   the  nliaft  of  the 

[l>«tor,  or  by  rtexi^'U  of  the   lorrnrm,  drawing  the  bone  away  from   tlie 

fra'^nt'ni.     In  eithrr  cAse  o«^uptation  is  cffecteil  by  extending,  stniiglit- 

riinir,  chr  formirm  u|M»n  the  arm,  l>eciiu.-te  the  trice|>s  cannot  draw  the 

Trainiicnt    alxive   the    position  which   it  tjikcs    in  (*oniplete  extension 

tnh*;vi  the  lic.mnirut^t  \\\\\A\  Itind  it  to  the  huniern.s  are  torn,  and  tliis  is 

otdiplicatinti  wlarh  apimreiitly  hapiK'us  very  rarely. 

In  old  uiMiniteil  «tse!*  the  gradual  retmction  of  the  lrice|H  draws 

ih<*  fnignjent  upwanl,  but  not  even  in  such  has  it  risen  alwvc  tlie  ole- 

crmoon  tai»a. 

AnotJier  dwplaivment,  one  that  is  inijKirtint  l>e<vjnfie  of  the  danger 

It  the  nkin  may  be  bn>ken  by  the  pres.sure  to  which   it  leads,  is  an 

liar  one  obv-'rved  in  a  few  c:as<'^  when  the  line  of  f met u re  has  l)een 

\T  the  ba-u*  t»f  the  eoronoid  priKH»s-,  and  esiwcially  when  it>*  direction 

lu«  been  obliquely  downward  and  backward  and  the  up|>er  fragment 

^_kju  endcf)  in  a  4iarp  h^wer  eilge  or  point. 

^K    Cbim-ident  ilisloc:ition  of  the  radius  and  ulna  forwanl  is  oceasionallv 

W 
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.     {Scv  Chujitcr  XLV.,  and  I'laie  Xlll.). 

[(»liilitv  of  the  fnigment  is  recognized   by  grasping  it  IwtM'eon  the 
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thumb  and   finger  and   m<tviug  it  laterally,  or  by  flexing  the  forcjirm 
p!iil%   uhile  the  fingi.T  is  p»*es.sed  ag:iinst  the  gn^>ve  or  era<*k  left  by 
itiiiu  wlu'n  it  is  slight.    If  the  fragments  are  brouuht  together 
ling  the  forearm  or  drawing  the  upjwr  fragment  down,  crepi- 
.  (^^ll  U*  fflt. 

If  tl»f   -  '  is  sufficient  to  prevent  reeogniiion  of  these  objective 

-S  th*  '    may  tw  suf^iw^ettnl   ^r\\\\\   the   history  of  the  i^ixsv  and 

|io«A  or  marked  diminution  of  the  |M»wcr  of  a<'tive  extension. 

S«pair.     It  id  very  im[>ortiuit,  with  reference  Utth  to  the  treatment 

I    pm^oeiis,  that    tlie   character   an<l    extent   of  the  disp1ii(*ement 

Ih!  known.     Xh  a  rule,  union  takes  place,  but  it  is  fibrous,  not 

;  ami  tlie  restoration  of  function  <lepcnils  in  u  measure  u|miu  the 

of  the  fibrous  l)and.       1  say   'Mu  a  mc:isun\"   for  cx|K'rieneo 

sbown  in  not  a  few  cases  that  there  may  be  excellent  control  over 

limb  even  with  a   long  fibrous  l>and  between  the  two  fragments. 

dijAbilitr  hometimcM   ob^-rveii    under    the   opposing  conditions 

I   of  motion  when    the  band    is   short,  is   <lue    to  adhesions 

t'      ~        i'*nt  :ind  the  humerus,  or  to  change  in  the  flexibility 

i  •apMiIiir  bunds.      The  pnK"<'Ss  of  ro[«iir  involve*  twi> 

,nfirrr»:  defr^'tive  uui4>u   or  failure  of  union  bctwc<'n  the  fnigmenlas 

tlie  fomiatinn  of  the  intni-articular  bands  or  changes  in  the  artio- 

awl  iMTi-articular  lissui^s. 

of  liony  uni4»n  do  exist.     Malgaigne  figures  and  descrilies 
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one  in  his  AUas  (Plate  XXIV.,  fig.  2),  which,  however,  differs 
notably  from  the  ordinary  fracture,  the  line  having  ran  no  obliquely 
as  to  bring  away  with  the  olecranon  a  lateral  half  of  the  ci>n>n<»td  \9t%*- 
i!ess.  Many  inKtances  of  union  with  very  slight  b^[iarali4»n,  if  onr, 
antl  a{>|iurently  bony,  have  bet'n  rL'jM>rted,  but  in  only  a  few  Jta**  t/»r 
character  of  the  union  het!ii  4.«tabliHhe<l  by  autopsy.  Gurlt  *  d«*!«ctibei 
and  pictures  two:  one,  a  fracture  half  an  inch  frt»ni  Uw*  a|H'X  of  ih*- 
process,  unitod  with  slight  <Iisp!iux'n)cnt  of  tlie  fn^jnient  upward  and 
only  a  small  amount  of  callus  on  the  outer  side ;  ihe  line  of  fracture 

is  |>artly   visible   upon   the  Hurfacp 

Flo.  131.  of  ^iection,  and  complete  pxtensiion 

of  the  joint  is  prevented  by  an  over* 

growth  of  bone  at  the  apex.    The 

otht»r  ia  an  oblique  fracture  (Fig. 

131  )j  and  has  unitcnl  w>  completer 

that  the  oidy  si^n  of  it  itj  "a  f^hal* 

h»w  groove  on  the  under  surfa^x;  of 

the    olecranon    running    oblifpirly 

backward   fmm   the    radial    to   the 

ulnar  side.     The  articular  cartilage  is  lacking  in  |iart,  and  the  (alhw 

coiiHOijnontly  visible.*'     Apjwirently  bony  union  is  more  probable  when 

the  fra4'ture  is  oblit|ue. 

The  length  of  the  tihrous  biind  varies  within  very  wide  limttK.  Fig. 
132,  taken  frf>m  Malgaigne,  represent?  a  comijaratively  short  Iwind 
and  one  that  presents  am*ther  peculiarity'  in  that  it  consists  of  two 
Iat'»nd  bands  with  a  central  interval  or  g;ip.  This  is  by  far  the  must 
common  nimle  of  reunion,  and  although  several  canes  have  l»eeii 
reported  in  which  ihe  patient  a]>|N*ared  to  have  regaineil  full  use  of  the 


FrwtarvoroIccniDoo;  bony  uulon.  ((Jublt.) 


Fnctareor  Um>  alncritnon ;  AbntuB  unlmi.    iMALGAiaJO) 

arm,  notwithstanding  fibrous  union  with  spfwration  to  the  extent  of 
half  an  inch  nuiri',  vet  actual  dcricicnrv  in  tl»c  jniwer  of  active  exten- 
sion of  the  forearm  is  to  Ik*  rcpirdiil  a^  a  frei|uent  result  of  fihrotin 
union,  and  it^  degree  will  vary  directly  with  the  length  of  the  Imnd, 
The  dinability  may  he  unnotictsl  by  c>thers,  and  it>4  coM?iCf|ucuprs  may 
Ik-  avoidf*!  or  dimiiUHhiil  by  ciin'  in  the  use  of  the  arm,  by  avoidaiine 
of  positions  and  movcmcntfl  which  n'quirv  the  csiKMtia)  action  of  tbo 

*  cittrli:  Xmh,  elt.,  vol.  i.  p.  41.  Fig.  9.  fttid  p.  310.  Flje.  1^ 
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triceptf,  but  it  exists  and  can  be  rciclily  demonstrated.  Mal^i^rne 
describeB  a  case  in  which  the  fragment  ap|»jirent1y  had  not  reunited 
with  the  rimfV,  and  vet  the  patient  emilil  us,-  the  limb  actively,  and 
even  handle  a  sword  or  a  f*)iL  <-)n  examination  it  was  fnund^  hc»w- 
ever,  tliat  the  vigor  and  strength  of  the  ami  <lepen<.Ied  largely  U|Min  its 
piMitiun,  bcin);  greatest  when  the  hand  wuh  siipinated  and  the  arm 
dependent,  an<l  uisup|x-ariiig  almost  entirely  when  the  arm  was  rai^e*! 
aiK>ve  thf  horixontal  line. 

Fuihin*  of  !inion,  as  in  the  case  just  mentioned,  is  not  very  iincom- 
nion  ;  Uj»:  upjH-r  fnigtnent  may  remain  freely  movable,  or  it  may  Iweomc 
a<ni<Tent  !<•  the  hntnerus.  In  a  easeof  the  latter  condition  which  eame 
uiuhr  my  ohstrviition  thirty-tivc  years  after  the  accident  (Fig.  }tl:i)  the 
ffiriiirrn  ciMild  Ih*  eompletcly  He'XiHl  and  eould  be  extended  to  136  de- 
«,  tike  force  ot  extension  being  very  feeble. 


Vui.  133l 


CiHUiiU'd  ttmclutK  nfth'  olceninon.    a,  the  upper  frmi^tnent;  b,  Ihe  exlorrul  condyle. 

In  the  majority  of  eases  union  takes  place  with  but  little  se|Kiration 
and  with  full  reslonition  of  function,  so  far  at  least  as  p)wer  is  con- 
f3pmc<l,  although  rxt^rnsion  is  ofh*n  incomplete. 

A  Mill  mon*  unfortunate  result,  anchylosis  of  the  joint,  has  followed 
in  a  small  uiimlH*r  of  inis4*s.  Matgaigue  (piotes  from  C'um|>er  ami 
TfS<M-Ti  an  anatomiral  sjKMMntcn  of  Itony  fusion,  and  although  it  is  not 
••pci-ifiodly  a^M-rti**!  th;il  the  union  wa*  lK*twe<*u  the  ulna  and  the 
liumcrtjs,  this  sc«*m^  probable  fn»m  the  context.  Thierry,  aci'onling 
Ui  ]*inpiuii,  rt-(MirlA<<l  two  cases  of  articular  rigidity  that  had  lasted,  the 
one  for  jiix  months,  the  other  f»*r  a  year,  in  spite  of  the  most  jKirsihtent 
rflitrt't  t  irie  it.     I  have  se«'n  a  eas**  in  whieh  the  jt>int  was  stiff 

in  full  -  1  after  wiring  of  the  fragment**,  although  the  ojKnttion- 

iil  KmI  hi-3ile<l  without  suppunitiitn. 

TIm?  ennnie  **("  the  fnu-tun?  is  nnlinarily  very  simple  and  nnoomjtli- 
cnled;  the  »welling  subsides  prtxnpily  and  union  takes  place  in  from 
thre«'  U*  fnur  wi*eUs. 

TrflAtmADt.  |iis<niiwion  cimeerning  the  proper  treatment  of  fracture 
nf  '  <   hu--^  turned  itiainly  u[H>n  the  ixisition  to  be  given  to 

tin  i:ivortng  the  extemhil  |Hisition  in  order  tt>  secun^  closer 
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union  of  the  ligaincntj*^  othcrB  roconiipending  floxion,  cither  herausi" 
they  did  not  fwir  >u'pHniti(»n  of  the  fragments  and  84>nght  tlie  position 
that  could  he  kept  with  the  lonai  disi'oiulort,  or  Iwcuum-  they  ferirrd 
lUK'hyhtsis  and  wished  to  have  the  linili  iu  the  most  fiiv(»nd»k*  [Mifiition 
if  it  hhr)uM  oceiir.  It  h  evident  from  the  faets  tiiat  have  Ikm-ii  alnrrulv 
stiitefl  that  neither  the  first  nor  the  thirti  reason  is  .suftioient  Xtt  <^1nhli4i 
a  rule  of  pmetiee  to  he  foUow*^^  in  nil  ciises.  Th**  pn^tmhility  of  Uic 
ocenrirnee  of  anehyh>8is  after  sinijde  fracture  is  very  small,  so  Knmit 
that  it  ought  not  to  t>o  weighed  iigninrst  that  of  non-iniion  wlien  the 
fragments  are  [H?|)arate<i  rather  wi<Iely.  On  the  other  han<l,  thi*  M'|ifl- 
mtion  ut  first  is  i^o  slight  in  many  cases  and  the  extendrtl  |io<«ition  *o 
nnneeessjiry  to  overcome  it  that  if  partial  Hexion  is  more  eomfortabk* 
to  the  patient,  if  it  mukc^  the  restraint  less  irkranie,  it  nhotdd  not  be 
denied  him.  Furthermore,  there  apiH^iix  to  he  danger  of  two  di»place- 
nient.s  in  complete  extension  :  if  the  fracture  is  at  or  lu^ixr  the  l^mse  of 
the  pi*oecss  the  nhia  can  be  readily  disIoe*nietl  forward  ;  and  ^<vindN% 
effusion  into  the  joint  or  swelling  of  the  «ijisule  may  prevent  thr*  tip  of 
the  oleeninon  from  sinking  into  the  olecninon  fos^n  to  the  iisuat  depth, 
and  under  such  circumstances  complete  extension  of  the  fon-arni  vrouhl 
cause  a  tilling,  an  angular  displaeement  of  this  fragment.  This  hittpr 
point  has  been  math'  l>y  several  writers  up<»n  theoretical  grf»unds  nhnie, 
but.  althougli  it  seems  plausible,  no  confirmatory  observation  has  Urn 
made,  so  far  as  I  know. 

The  aim  of  treatment  should  b«*  to  secure  bony  union  if  |K)ssihle,  and, 
failing  that,  cktse  fibrous  union,  and  this  eonsidenition  will  n*gidnle  the 
pc»sition  to  be  given  to  the  arm.  If  there  is  with;  ^iHtnitiott  which 
incH'nses  its  the  elbow  is  flexe<l,  if  the  fragments  enntutt  Ih*  bmttglit 
well  together  except  by  extending  the  forearm,  that  [Misition  niUHt 
be  taken  and  kept  until  consol illation  is  well  advau<'<HL  If,  on 
the  other  hand,  the  fte|)aration  is  slight  and  the  up|>er  frogtiieot 
follows  the  movements  of  the  lower,  if  they  ean  \te  easdy  brought  to- 
gether and  kept  so  by  mfKleratc  tmction  uixin  the  upper  one,  the 
patient  may  be  safely  a]luwe<l  tlic  corafurt  oi  the  |)artly  flexed  por- 
tion. 

Apparently  it  is  not  often  nt^essary  to  take  especial  mensurt*?*  to  draw 
the  upper  fragment  down  to  the  lower  one,  and  even  when  there  in  cod- 
fiidcrablc  sejwinition  Ix'twern  them  in  the  fiexcd  |)osition  it  is  ii8ually| 
sntTicient  simply  to  extend   the  elbow.     S«ime  metluxls  of  tn^ntment, 
h<»wever,  have  l>e<*n  desigm,"*!  with   the   esjH'eial   intention  of  drawin^I 
the  fniginent  down,  and  it  Inis  bc^'u  sntight  t<i  a('<'ompli»sh  tliis  bv  fignrc^j 
of-4'ight  bniuhiges  passing  alM)Veniid  Im-Iow  tlie  fragment  and  crossing  in] 
frt»nt  of  the  ell)ow,  <»r  by  circular  hantls  alxiut  tlie  ann  dniwn  t^igethri 
by  longitudinal  ones.     In  others,  strips  of  ailhesive  plaster  have  l>rpaJ 
applie<l  to  the  skin  above  the  olecranon,  dniwn  down  snugly,  and  fast-] 
cmnl  to  the  skin  of  the  forearm  or  to  the  splints;  sometimi^s  th«*  idajstfT 
is  cut  in  the  form  of  a  U,  the  olecnnon  lying  in  the  angle  and  the  two 
uiik's  jMissing  along  the  forearm. 

Metal  hiHiks  similar  to  tlmst*  use*!  in  fracture  of  the  patella  ImvcJ 
nls4»  been  useii  here  sU(MX*ftsfully,  although  not  frei|uent]v.     I  do 
know  when  i>r  by  whom  they  wei^  first  employed,  but  Busch  recoro- 
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tnonilGd  tlipoi  in  1864,  and  Fingnml '  Hpenk.«  uf  the  use  of  a  siniilar 
~  "a  very  lon^  time  «^  "  l»y  Prof.  Rif^ud.  of  Stra^lmrg.  It 
?iit  that  the  hixik  f^hoold  have  hut  n  rsinglr  point  at  tho  upper 
[,  ami  ttt  the  other  end  should  Ix?  made  faj*t  to  a  gyp-um  hundii(je 
flovpriikjf  the  arm  and  forearm  and  ])rovided  with  a  large  fenesti-a 
behind  tho  elbi>w. 

Tile  be*t  splint  is  an  anterior  one  made  fant  to  the  limb  by  a  niller 
ila^»  or  a  fenestrate*.!  f^yjisum  baiidayre.  It  Is  not  worth  while,  I 
iliink.  to  try  to  foreo  the  upper  fnipitient  down  by  turnii  of  a  roller 
Ijond  iijr,  lKV'aii:s<'  this  can  be  done  miielk  more  eiVivtiveJy  when  neeesKiry 
hv  adthestve  plaster  or  hiwiks,  4n  short,  the  treatment  to  Ik?  riHioin- 
metide^l  is  as  follows;  If  the  HepunUiou  is  nlight  and  is  nut  inenfaH.Hl 
by  tbe  fl(*JEe<)  |)osition  it  t»  only  n(Kvs^iry  to  immobilize  the  limb  with 
U«»  for^^nn  slightly  floxe<l,  alK>ut  midway  between  complete  extension 
and  tli'xinu  at  a  ri^jht  angle,  and  for  this  purpose  an  anterior  splint  of 
i»r  of  plasU^r  of  Paris  is  suHieient  and  eonvenient.  If  the  fni^- 
it  shows  any  tendeney  lii  be  drawn  up  it  shouhl  Ix^  seeuretl  with 
adhcHive  pliLster.  IC  *»>  the  other  hami,  there  is  notable  R^|)aration, 
and  if  tlie  st^jKiniiion  is  increased  bv  flexion  of  the  forearm,  die  exten- 
sion Ahnuli]  l>e  oMupJete  enough  to  bring  the  fnigments  together,  and  it 
lid  litMiidtrd  by  adhesive  plaster  or  hooks.  The  fenestntti-il  gypsum 
iLig^'  stvnis  t<»  be  the  one  best  litted  for  thirt  pur[H»se,  and  the  fenes- 
tn  should  U'  large  enough  and  so  place<i  as  to  permit  insptrction  of  the 
■eat  (if  fracture.  If  M:ilguignc'a  hookri  art?  used  in  connection  with  it 
ooe  book  or  pair  of  hooks  should  be  foroed  through  the  tendon  of  the 
triepjM  down  to  the  bone,  and  the  other  pair  fixed  to  the  gype^um 
banoare  U'low  the  fenej*tra.  In  one  of  three  catses  recordeil  by  (inin- 
tiD,'  the  h(H»ks  rem:iinei1  in  place  four  weeks  without  causing  any 
inilAnimiitory  symptoms. 

If  thr  pjitit-ni  is  rheumalir,  or  if  the  reaction  has  fx^en  severe  and 
prulongiNl  and  Anchylosis  is  feared,  it  is  well  to  change  the  degree  of 
tlrxion  slightly  fmm  time  to  time  nfter  the|uiin  and  iuHummatiiMi  have 
innl  ;  and  if  the  tendency  to  si.'|Miniti< tn  is  slight  this  change  tif 
.  may  U-  U'giin  ijuitc  early.  It  must  be  done  very  gently  and 
motiiMi'ily,  and  the  Mp|>er  fnigmcnt  must  be  ^^upp'trK**!  by  the  finger  in 
t*nler  that  the  adhesions  may  not  In*  nipturctl.  In  a  case  rcporttnl  by 
Pingaixl/  the  c:dlus  was  broken  by  this  attemjit  at  passive  motion; 
and  a*  the  sur^-on  ilid  not  dan*  to  immobilize  the  joint  again  for  three 
ur  fiKir  wti'k'*  \u'  appliefl  a  pla-^ti^r  baridaire  t<i  the  forearm,  and  uxmI  it 
ipf*i>rt  for  a  pair  of  Malgaigne's  hiHiks  by  which  he  was  enabled 
the  frigment  iHTfcctly  in  plaiN-,  anil  at  the  same  time  to  move 
thf  cHmiw  as  mu(^h  as  ne  wished. 

T. '-rn'  n«f!   in   <me  ms**  a   methiHl  of  preliminary  treatment 

rvi  d  by   Vulkmann  in  fmciure  of  the?  patella  :  aspinition  of 

M.ve  the  bItHMl  and  syn<ivia.     There  wils  separation  to 
11'  nn  inch  and  the  joint  was  dist<:'n(letl  ;  he  remnv«*<l  A() 

'  !'!nrani1  •  rHrl,  F!nfM'Hnf»Ali»itif.  nrl    rotul**.  p.  630  llsTT^. 

.     ■:     I'.  T»i4. 
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c.c,  (a1»oiit  lA  oiincfs),  drcssiMl  tlit:  liniW  in  ihc  cxtemkNl  {MK^ition  u|»im 
an  nnteriur  splint,  and  dnnv  down  l\w  f'raguiL'nt  hy  means  of  longiUi- 
dinal  strips  of  adhesive  plaster  renew*^ti  alxfutonec*  a  week.  Recovery 
followed  without  displaoeiuont  and  with  full  tiseof  the  joint.  Anfrfhtr 
casn  is  roiwrted  in  the  Ccntntlbtutt  fnr  Chirurgi*',  I880,  p.  570. 

In  a  few  ease.s  the  fmji^nientrt  liave  Imh'II  wired  ti»^*ther  ;  when  rt^nyri 
to  snoh  a  measure  was  di*enie<l  nece.'-sary  1  have  preferpetl  sutun-^ 
through  the  Hhro-]>onoi4ouni  adjoining  the  fracture,  or  a  suturi*  thnnigh 
the  ten<litn  of  the  tricep??  and  a  hole  drilled  transversely  in  the  nina 
below  the  frnoture. 

In  a  few  ca.ses  of  flbron^'  union  with  much  He(»aration  and  <^)nsefpwnt 
dinability  o|>enitive  measures,  aixmnlinj^  t*>  siuue  of  the  variouti  plan-* 
mentioned  in  Chapter  VI II.,  have  been  undertaken  to  obtain  closer 
union  ;  arul  st^nie  snrjjeons  have  obtained  gfMxl  resultu  by  exciaing  the 
fibrous  Imnd  and  wiring  the  fragments  together. 


B.  Fractures  of  the  Goronoid  Process.^ 

This  fracture,  the  frequency  of  whieh  has  l»ccn   much  di<iputed,1 
umpieBtionably  very  rare  except  as  a  (*ompliciuion  of  dislocation  of  the 
ulna  backwanl. 


Fio.  134, 


Fiti.  135. 


Pnu!iur«  of  Itw  curuuuld  prvfCCM  of  ihu  rlgrhi  uln*. 
rntlrd  with  t'jiiibrmnt  f^nUtu  <>n  ttic  iinUTlor  fturfkov. 
Ifhr  <>r  frnctiirx-  ftUI  vinUiU' on  the  artirular  surlkccr. 
a,  II  smnU  fVufrmeiit  Imikcii  fhim  tin*  urtlruUr  iKinter 
of  tl)v  olt^crnnnn  uii<1  rtMinttvl.     ('it'KLT.) 


Frortiire  of  Ihf  rnnitHtnl  pfr^-n 
thf  hr«*I  <jf  the  rmtlliiP^    (aHTA>T> 


So  far  as  can  he  infcrrecl  fr*>m  the  few  detailed  deHcriptions  nf  upwa- 
nieuM  the  line  of  fracture  eroAsets  the  process  tmnsverscly  or  somewhat 
oltli(piely  at  al>oiit  on«'-fourth  of  an  inch  below  its  a|K*x,  and  mmy 
p'lMiile  with  a  close  bony  union  or  by  a  fibnms  band.  When  the 
union  i.s  close  and  bony  there  may  be  a  ivmicwhat  exnlM-rnnt  ealUis 
U|>on  the  anterior  afli>cct  of  the  prtvew,  due  prolmbly  to  the  tatripping 
up  of  the  jH-rio'^tetnu  or  tmdon.  1 

The  mcehanisni  in  the  irniit  majority  of  ca»es  is  by  indirect  violence 
oxorte*l  in  nurh  a  way  as  to  <*aiise  difelorntion  of  Ihr  Joint  bm-kward  and 
to  break  \>^  the  |>oinl  of  the  process  as  it  is  fonx'd  \\\\s>i  the  trochlea, 

1  Tlie  reforencw  to  ttiv  iqNvinicTiii  In  thp  Ant  rditinn  %fi  Coopfr,  PnirtarM  and  M*>i, 
loratlniti,  p.  411  :  S.  roopcr  ftod  ftfhwin,  rinotrd  tiy  IlnmUNiti  ;  Velpiwa,  AnnjUiw  4«  \m\ 
riiir.  IH.n.  vrti  ii  p  !>N;  Tit^mnl,  l>irl.  dr  Mi-«1..  rii  »t  vol.-^..  Hrt.  roadc,  |i.  288 :  Gvrit, , 
vol.  t  p.  tl  ;  Itry»iit't  SwrK-,  M  Aim.  *r^\..  vol.  I  p.  Kt7;  two  in  Mnlnim'N  Sfnl^ni.  A«  <«&, 
vol  (.  pp.  i<"»9.  WW;  Aniikmlnln,  Mrtliml  Tiiiir»  a.iid  (3*jK>tt«*,  IKT^,  vol.  1.  p.  570.  aMi 
Rdmbiinrh  MrwUrAt  jnurii&l,  KrbrnAry,  1K85.  p.  f>Hl.  Fora|)enonal  one  Mctlie  folkmiaif 
•pclioii.  KrmrtnrM  of  tbo  UtuA  utid  Neck  of  tbo  Itediuft. 
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in  such  ci9es  Uicre  U  al^>  sometimes  fracture  of  the  anterior  por* 
tSott  of  tbi}  httul  of  tlie  ratiJus.  In  one  case  ineiiiioned  l>y  Liftzbeck  * 
llu'  prueeM  appeartHl  to  have  been  broken  off  by  <lireet  violonee;  a 
•oldier  WM  Btruck  in  tiie  elbow  by  a  {ileee  of  a  shell  wltieh  cnu»od  a 
aevere  oooUision  but  no  ojiK-n  M'omui.  Two  months*  afterward  the  conv 
noul  |m)ees8  could  l>e  felt  a^  n  movable  IxHlVf  and  by  pre88ing  it  down 
il  oudM  be  made  to  mb  a^innt  the  ulna  with  a  ercaking  sound.  Acu- 
puncture provinl  the  HUpiKKteil  fragment  to  l>e  a  hard  solid  IhxIv.  In 
mnolher  ttise,  that  of  a  Ik>v  fourteen  yearn  old,  the  process  was  broken  off 
br  cxtre?ne  flexion  of  the  elbow.  A  somewhat  similar  |KM'Hjnal  ex|>o- 
neiioe  may  be  mentioited  as  (N^rrobonvtive  of  this  mcH^hanisni  to  a  cer- 
tain eitent.  i  excised  an  ellK>w  for  suppurative  dis(>3iM«  of  the  Joint, 
ttaing  Ollier'a  }>ostero-Iaterul  incision.  In  onler  to  facilitate  theclean- 
iDjr  of  the  external  condyle,  and  before  the  tdccranon  had  been  touched, 
I  iLsked  the  assistant  to  Hex  the  elbow;  he  di<l  so  with  some  force,  and 
Iclt  sucnething  snap.  About  half  an  iu<*h  of  tfie  coronoid  pn^eei^s  was 
luond  tt>  Imve  In-en  broken  ofl*.  It  seemed,  however,  to  be  unusually 
lonj;  and  prominent,  po^ibly  by  ossification  of  the  attached  cafHulc  in 
ipienee  of  the  prulongeil  intlaniniation. 

rvgards  experiment  up«tn  the  cadaver  we  have  the  assertion  of 
ilg:ii<rne,'  that  in  producing  disl<:>cations  backwanl  be  broke  off  the 
«od  of  the  oontnoid  pnwess  quite  frequently,  and  the  more  detaile<l 
rrwuluof  Ij(»tzl)eek  who  fixed  the  elbow  in  a  slightly  Hexed  |K»sition  by 
nif.'suis  of  a  gvpsum  bandage  and  then  by  striking  u]M»n  the  palm  of 
tb«  haixl  broke  tlie  wironoid  pn>cess  Hve  times  in  ten  attempts.  Vary- 
ing till'  exjierimrnt  by  extending  the  elbow  completely  he  succce<Ied  tn 
pnxiueing  the  fnictnre  eudy  onee. 

The  nieeliarii^m  of  this  pnj<luetion  and  the  anatomi(*id  relations  of 
Uu!  i>nK*ess  exphiiu  the  unioti  with  slight  disjdaeement  shown  iu  sonte 
<»f  tKe  ^ijx-ciniens  and  the  <lifHeully  of  diagruksis  during  life.  The  ten- 
don of  till*  bnu'hiali!^  antieus  is  insert^-d  not  u|w»n  the  top  of  the  process 
bat  u|x»n  its  anterior  asjKH*t  and  Iwise,  and  the  articular  t^apsule  is 
ttitaehed  all  aK»ng  its  wlge.  When  it  is  broken  off  by  Ix'ing  foreetl 
tnckward  against  the  trochlea  its  connection  with  the  ulna  is  preservtsl 
in  front  bv  the  tough  attachments  o^  the  tendon,  and  therefore  instead 
of  Wing  uisplaced  btwlily  along  the  anterior  :ispect  of  the  bone  it  is 
probably  only  tilte<i  forward.  Its  vitality  is  iLssure*!  in  any  case  by 
itii  rouneetion  with  the  capHuh'.  and  when  the  disltKnition  is  rethired 
Uk'  fmguieut  is  held  exactly  iu  plai.'e  by  the  t<.-ndon  of  the  braehiulis 
itntieus  in  fnmt  and  the  hnmenis  U'liind. 

TIm;  symptoms  and   the  mctms  of  dia<;nLisis,  in  view  of  tlic  unecr- 
itjunty  <if  the  dingnusts  in  tlie  sup]ios(HJ  eases,  cannot  Ix*  positively 
IImhI  ;  those  which  have  Invn  <lecmed  sufficient  are:  dishtcntion 
:wanl,  easy  nKluetion,  great  t<'n<leney  to  reeurrcuce.  ]>4)ssiblv  civpi- 
mnd  th»'  of  a  linni  m<)vable  bocly  in  fn.int  of  the  ellww  in 

line  of  1  •11  of  thr  bnu'hialis  antieus.     In  a  |HTS4>ual  ease 

i«ipp«"»*^'«l  iragiiuMit  eituld  be  n*jidily  gni?.ped  between  the  thumb 
mgtT  anil  movt^d  freely  iu  and   iVo. 

■  UiUhr«k .  Hchiuldt'a  Jftbrburh,  IHQR.  wl.  ezxU.  p.  IM. 
*  llAJgsiciir :  Laji»tioo«,  p,  054. 
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Treatment.  TIip  trnitincnt  coM»*isl*<  in  iniriioliili/jition  of  the  joint 
flexcKi  t^)  a  rijjlit  angle  or  lioyond.  The  degn'o  of  lU'xion  nncl  tlie  vom- 
plftcni-Ks  of  the  innnnbiliztition  iniiy  vary  with  ihii  lcmk*iK'y  to  »ll*- 
jilarrnicnt.  If  the  latter  is  groat.  exiH-rienct*  has  f*hown  tliat  it  t*  \n^t 
op|Mist'(l  by  inorrafiiiig  the  flexion  ;  and,  of  coiirK.*,  oon»jih't<'  irnniohil- 
iziition  givcA  additional  setMirity.  Tlic  ininiohilixation  shoidil  Im'  nmiii- 
taiiie*!  as  long  as  the  tendency  to  diHh)eation  exists;  when  that  i'«ra>c3 
t)io  q)Iii)t  beeonu^  unneces8Jiry,  and  the  only  indication  tlirn  iit  loinmn- 
tain  sutlieient  tlexi<m  to  favor  prompt  and  close  union. 

C.  Fractures  of  the  Head  and  Neck  of  the  Raditui.  | 

Our  knowledge  of  this  variety  of  fniotnre  is  *iniwn  from  n\touX  u 
score  of  si>eciniens»  nld  or  re<*ent,  and  a  few  n»ore  or  lew  douhtt'ul  elin- 
iral  cases.  The  line  of  fnioture  may  seiwiratc  a  mnall  |K>rti<in  of  the 
head,  about  one-thinl,  or  a  much  h»rg;cr  ]>ortion,  pnssing  down  tliroiij^h 
tiie  iietik,  or  may  split  the  liead  into  two  or  more  pieoeti  and  s«'|ianitr 
all  of  tlieni  IVfiui  the  ^hai't.  I  know  of  only  one  ^|Hrimen  (Mutter)  of 
fracture  of  ttie  neek  without  splitting  of  the  Iiead,  but  two  siti^ciniens 
of  separation  of  the  epi[>hysis  have  been  rei>orle*I. 

Cause.  The  cjinse  may  bo  u  blow  upon  the  h(*iul  of  th**  lM»ne  (Stim- 
son,  Clieyne^  Delomie),  or  a  wreimh  of  the  forearm,  probably  inrred 
abduction  (Stiniwtn),  or  the  injury  may  occur  as  an  incident  of  a  Imck- 
wartl  dislocation  of  t^oth  Ix>nes  of  the  forearm  ;  the  latter  seeni^  to  be 
by  far  the  most  frequent  cause.  The  form  of  tlu'  fi'aetuiv  varies  with 
tl»e  ciuise  :  fnietnre  of  a  small  portion  of  the  head  is  the  form  s*'en  iu 
di.^location  and  in  fracture  by  direct  violence  ;  the  more  extensive  frai*- 
ttires — splitting  of  the  head  and  complete  separation  from  the  shaA — 
are  rarer  and  arc  seen  when  the  lind>  has  Wen  violently  wn-nche^l.  I 
have  sren  four  of  the  former — three  in  dishK'uiion  and  one  by  direct 
viojcnee — imd  three  of  the  latter  verified  by  arthrotomy  and  tour  prol»- 
able  oases  observed  elinindly. 

In  the  cases  accompanying  dislocation  a  small  piece,  comjirising 
about  one-third  <»f  the  ]^»eriphery,  is  broken  olf,  prt>l>ably  the  p-^rtioa 
that  is  anterior  when  the  head  is  forced  |wist  the  capitellum.  I  have 
fiiund  it  lying,  after  reduction  of  the  dishx-ation,  beneath  the  external 
epirouilyle  iK-twcen  the  radius  and  the  olecranon,  and  tlic  iM>rtion  of 
the  head  of  ilie  nidius  accessible  to  palpation  did  not  comprise  the  gap 
left  by  the  fracture. 

In  a  cn-*c  of  fracture  by  direct  violence  (kick  by  a  horse)  Cheyne 
found  the  t'ragrnent  in  the  same  plue<-  and  removed  it,  us  he  did  nlw 
in  another  supposed  to  be  by  dire<!t  viojoniv  ;  iu  another  T^Oornir 
nvi>gni7.wi  altnormal  mobility  of  the  undisjtlaced  fragment  and  ln*ai4*d 
it  liy  iiuiudbilization,  obtaining  i-omplel*'  reslonUion  of  function.  In 
mine  the  imtietit  diil  not  come  under  obst^rvation  until  aficr  -iip|Him- 
tiun  of  tJie  joint  Iiad  occurrefl ;  rcseiition  was  done. 

*  S*n'  till'  In»l  five  of  thp  n'ffpcnroa  ((aotofl  in  the  preceding  wction  ;   I!  ■:.■      1    ■ 
MrdifttI  Mtxl  Siirffical   .Imiriml.   lH*a!,  \t_  ;;<!,  mul   1K77.  p  tlii ;  nrvrn  tttsi  •     r  -   .     , 

itlHtttMl  i.r  <I-  -    ■    '     •'   ■■-  llii'  nrst  rililJMit  ;   CIh  yiir.  ltlil)«ll  Millll*)  Jnl-*  ■      ■     ^  "     •  ^'.»l  , 

l><l..rnM-.  <i  March   17.  ISIU  :  StimHitii.  Nrw   York    Mwii  «|, 

I*"'"^.  tin't  .In  iiid  AimnU  "f  Siirtfcry,  Mfttvli  unrl  April.  I-    -      ;  -  mr- 

tun*«  mill    hUItM-ittuHii.,   p.    17J;  Jit.vU\    Hull,  dr  Itt  Har.    Aii«t.,  Jitnu:tr>'.   l^U, 
ItpuUrhc  Zeituchr.  fur  fliir.,  |wy.  p.  631  ■  UuucUui :  Kcvuc  do  Clilr..  IWW,  Nq.  5. 
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My  Uin*«*  (x^rtaiii  wises  of  fracture  by  violcnut*  actitit^  tltmuj^li  ll»e 
r<»T\'nnii  rf«;ml>I**  on**  another  cli>scly.  In  tiK-li  tlie  ctiiisc  was  a  fall 
ri>»ni  u  iitMyiit.  till*  Jinn  IwMnjr  raiiirlit  tinder  tlio  IkhIv.  I  iniajrii»o  tlial 
tlw  immr<ii]i(e  «'a«s<'  was  violi'nt  aiMliictiuii  ct{  tlie  fiircann.  Fi^.  l^fi 
hiin-!«  lliir  liiu*!*  of  fmotiin*.  In  tlio  first,  one  of  the  two  smaller  fr.i^- 
iii^nU  iniM  ilis|>l:u*<nl  outward  anti  huckward.and  a  primary  exdr^ioii  of 
t'  T  1  nntl  ni*t'k  was  <loni*,  with  a  ^khI  functutnal  refill.  It  was 
I  _  that  iht'  ("oronoui  pr<M'i's?i  als«»  was  lirok^n.  In  the  mm-ohJ 
tJMrrv  w>*?*  no  nH^t^tii£:ihIi'  (lis|ilaee[neiit  at  first,  and  I  wa-^  not  cntiwly 
certain  of  the  chanicter  of  the  irijurv  ;  after  innnohili/jition  lor  f<iur 
werkii  the  functional  result  seetnetl  ho  likely  to  be  l>ud  that  1  o|H'ne<l 

•the  joint  anil  removed  the  liead  and  iie<*k,  finding  the  lar}r<*r  fragment 
dUpUcrt]  angularly  outward  and  kiekward  and  ivuidted  with  the  shaft. 
In  the  tiiini  case  there  were  two  large  pieces  antl  a  crush  of  the  intcr- 


Vuk.  i:«. 
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Bflok  or  ndliu,    A.  flm  cam  :  d,  •I'l'ond  c«m  :  c.  third  cobc  :  the  portion 
oofm|N>n(11aK  U>  tlio  x«p  wu  rnuliotl. 

mMliate  portion,  a!j*o  fmctntv  of  tlie  eortmoid  proocsg  and  slight  di*- 
pLicein''nt  Imekwnrd  of  the  ulna.  1  eaw  thr  patient  n  niontli  after  the 
ridetit  and  rf»m<ived  tlie  hwid  of  the  radiuH.  Tiie  t^s*'s  are  reporteil 
ilefail  in  the  refi'rentH's  ^iven  above.  In  <jne  eas<' observed  eliniwillv 
in  fir«»t  e<liiion)  reunion  foliowe*!,  with  a  poo*]  fnnetional  n'snlt, 
-landin;:  a  notable  onlari^t^nent  of  the  n|>per  end  of  the  m<lin9  ; 
in  the  othrr  rotation  of  the  t'opejirni  was  lost.  I  have  also  hail  a  eflne 
whifh  ti>r  head  f»f  the  railius  was?  bniken  by  a  pistol  bullet  eiitcrinp 
rr<r»m  thi^  outer  8idc  and  above.  I  excised  the  head,  and  the  funetiorm) 
kult  wan  pMiA, 

Two  i>f  flutter's  f)]»ecimen!i  and  Helferich's  sdiow  a  sniidl  portion  of 
liead  brt>ken  off  and  rennit*Hl  with  displacement.  .Mutter's  tliirJ 
■inien  ^hnw-i  union  wiili  marked  angular  displatvnient  after  fracture 
tlw-  iwjck  at  the  up|3er  margin  of  the  bieiiiital  tuberosity.  In  Pin- 
lerV  ibc  ^mall  fragment  was  eburnated  but  not  reunited,  and  in 
VWinne'*  tlie  fntgttKnt  reunited  with  ront*ervatiou  of  fuinrtioii. 
Thc»e  inwew  ^how  that  union  \y>  [wjtisible,  even  probable,  after  fra<'ture 
thf  neck  or  of  the  head  ;  in  my  e»js«>  in  whiei*  supptinition  fullDWc^l 
111  wax  a  (h*Ii('ai(>  MninuuiH  lad  in  whom  any  heriouH  joint  lesion 
.1  :  !.iive  Iktu  likely  to  have  that  resiult. 

Matter**  A|>ccimen  of  fracture  of  the  neck  alone  is  witliout  history 

!«<»  or  symptoms;    in   Annandale'n  tlio  patient,  a  man  forty 

reocivwl  a  severe    iar  oC   the  elbow  by  striking'  his  wrist 

iiH  knei'  wliile  shovellinir.     Me  did  not  seek  treatment  until 


in^'. 
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BIX  wookA  later.  Ai)or  a  mnnth'n  immoMlizntion  tJir*  joint  was  opt^ncd  ; 
tlic  lioail  was  ftiLiiul  loose  and  iUv  iuH*k  utn^phuil. 

r)r.  Uirliunl  l)ou;:liL-*.  of  Nashville,  rc'|K)rt<'<l  to  me  a  <ti.so  of  Inirtmr 
of  till*  n«ck  l)y  a  Mow  vni  tlio  inner  Hule  of  tlie  fon-arin,  v<n(j»H|  hv  n 
lat<^  arthmtoruy.  A  i»r')niinrnt  fcatun*  wan  marke*!  Huttvning  of  Um* 
inner  side  t»f  tlie  eIlK>w,  with  rxt<'nsive  ecchyniDHiH,  whioh  I  nttrihut^ 
tt^>  avulsion  of  tlie  Hexor  inuseles  in  foretHJ  nlxhictian  of  the  forenrm. 

In  X<»venilH*r,  U»02,  I  s;iw  at  the  Hnilsi>n  Stre-et  llt^npital  a  nmn 
w!i«?»e  rijjlit  elbow  hud  been  (lishteatod  (and  re*!!!**!**!)  two  davji  |ir*'vi- 
oiisly.  The  Hexed  forearm  could  be  moved  f*lijrhtly  baokwartl  ai»d 
forward  upiMi  the  arm,  then*  was  a  p\p  Ik'Iow  the  eapitelhuu,  and  tlie 
head  of  tlie  rhUuh  ironld  be  plainly  felt  in  the  flexure  of  the  joint.  1 
exn<)sc<]  the  joint  by  an  external  inei.-5i4)n  and  n-moved  the  head  of  the 
nuliufl  which  had  lK>en  br'>kenoff  bya  fracture  through  tlie  m*ck.  The 
eorouiiid  was  broken  at  its  base. 

Diagnosis.  The  diagnosis  after  fracture  of  a  small  |>or!ion  aeeom- 
panyin^  a  dishK'ati<ai  or  by  direet  violence  is  easy  if  the  fr.i>;tuent  is 
uisplac<>il  to  the  posilioa  beside  the  oKmmiiiiou  which  it  hasoceuni^-Hl  in 
mt>st  of  the  reporte<I  ca.st's,  for  it  can  then  In*  readily  i»al|>ate<l.  Its 
ivmoval  is  easy,  and  it*^  loss  appears  to  entail  no  disability.  The  lo^ 
of  rotation  observed  in  one  case  after  removal  was  pn>bably  due  to 
adhesions  between  the  surface  of  fracture  and  the  ea|>sule. 

In  the  eases  of  m*fre  extensive  breaking  the  diajniosis  is  easy  if  there 
if*  enough  displacenjent  of  the  head  U*  l)e  recognized  by  |>al|>atioii  aud 
if  itfi  Be|x»ration  fron»  the  shail  is  shown  by  its  failure  to  share  in  rolai- 
tory  movements  of  the  f*irearm.  In  my  second  ease  the  h*»a<l  rotated 
with  the  shaft,  an<l  the  only  si^j^u  |HMulin|:  to  its  fnicture  was  an  t»eiti- 
Bional  click  pertx-ivcil  during  rotation  of  the  forearm  ;  (hen*  was  al«in 
marked  abnormal  lateral  mobility,  esjK*<'ially  adduction  *»f  the  forearm, 
and  sharp  piun  on  abduction. 

The  pro|M»r  treatment  nf  tins  condition  is  not  so  elesir;  one  of  my 
ease.s  w^puned  giwxl  use  of  tlie  joint  without  o|>eratiiin  ;  anotlier<lid  the 
.same  after  a  primary  excision  ;  the  thinl  an»l  fourth  had  completely 
lost  rotation  and  pres«TV(Hl  only  20  to  40  degnt'Sitf  flexion  and  exlen- 
si«>ti  at  the  cud  of  four  and  tlve  wer-kti  when  I  ivmove<l  the  reuniting 
fragments  ;  the  removal  coiihiderably  improveil  (he  condition. 

Fnicture  thro«|;h  the  neck  alone  shoidd  theoretically  show  failure  of 
the  head  to  share  in  the  rotation  of  the  forearm,  with  crepitus  if  It  U 
heltl  Hrudv  apiinst  the  ulna  by  the  pressure  <»f  the  thumb  during  tlie 
manipulation.  In  tlie  treatment  the  ]>ossibility  of  angidar  displace- 
m*'nt  shown  in  Mutter's  s|>ccimen  and  observed  by  Hamilton  in  tlipce 
wises  suppttsed  to  be  of  this  character  should  Iw  Iwrne  in  mind.  It 
has  Imh'ii  attributed  to  the  pull  of  the  biceyis  upon  tlie  lower  fnigmenl, 
but  eousiilering  that  injuries  of  the  elbow  arc  commonly  tr<*;Uc<l  in  th« 
flexed  |Mirtition  which  woiild  pn^vent  that  pull  I  doubt  that  apt'ncy, 
although  unable  to  siippest  n  «itisfactory  one.  Possibly  the  pn^ssun? 
of  the  soft  parts  in  the  llexiire  of  the  joint  when  it  is  tlexctl,  or  alNliio- 
tion  of  the  forearm  by  the  weight  of  the  arm  when  the  wrist  n^sts  upon 
the  front  of  the  Uwly  may  be  a  factor.  If  the  pull  of  tbo  biceps  is 
the  cause  it  oould  be  met  by  full  flexion  of  the  joint 


4 


FBAcrrnEs  of  tiie  bonks  of  tiie  forearm. 


271 


2.  PRA0TUEE8    OF  THE    SHAPT. 


A.  Fractures  of  the  Shafts  of  Both  Bones. 

le  rvlative  frwiuenry  of  fniotnre  of  hotli   Imjiics  may   lie  seen  by 
frtrfcrvnce  ^>  the  t4ible  iu  Chapter  I.     It  occurs  rarely  in  iho  npjwr  third 
rni  with  about  eutml  fre<{ucncy  in  the  middle  und  lower  third.s.     Usu- 
ally the  nwh'us  is  nrokcD  nearer  the  cllwiw  than  the  nlna. 

Oftvae.  The  wuiw  nuiy  he  direct  or  iiidireet  violence  or  inu.'^:nlur 
:<  ''''     '   •!!  tht*  han^l,  or  the  bending  of  the  forearm  across  some 

i     ,  i  i'\    t    i.iiisveriM.' blow. 

Oiiiy  a  ^'I'W  instances  of  fracture  by  tniiseular  action  have  been 
TOOtrttii'd,  uml  even  in  those  tliere  was  a  contributing  exLernal  force, 
«oeh  as  i^hovollin^  or  rising  niuni  the  hand  in  bed. 

Partial  or  iiiei>nii>1ete  fractures  —  *' green- stick  fractures"  — are, 
aootirdiofr  to  M:dg;iignc,  more  eonimon  in  the  forearm  than  el:?cwherc, 
and  an>  utnuUy  due  to  a  fall  u|h)n  the  hand. 

DisplAcementB.     The  displacements  are  of  the  UHual  kinds:  overrid- 
ing in  obhtjue   fracturt%   lateral   with   or   without  overriding  in  the 
tiafwverw  fracturen,  and  angular  di8plact.*ment  of  one  or  lx>lh  iK^nes  in 
both    forms,     llotatory   displacement  of  the    radius  alone,   e>i>ecially 
it  IS  broken  above  the  insertion  of  the  pronattir  teres,  was  lirst 
ited  out   apjKirently  by   lionsflale.     He  suijgest^'d   that  the  U|i|K*r 
tt  mi^ht  bebtrongly  »upiuated  by  the  l»i<vps,  while  the  lower 
rn)*a>eat  wa^  kept  in  the  uhuuI  H.>mi-prone  position,  and  he  thought 
Jii(*  might  be  a  cause  of  the  inability  to  &upiuate  the  hand  completely 
lim«i  observe*!  after  fracture.     Flower  and  Ilulke  '  say  they  have 
_^        il  proof  iif  till"  l•orreetncs.^  of  this  conjci'ture  in  the  examination 
of  nnmerous  sne<'imens  of  unite<l   fracture  of  the  r.idius,  "in  a  great 
jminlirr  of  whicli  the  lower  fragment  was  much   less  snpinatiHl  tlian 
upper,"  and  Agnew  says  there  are  similar  sixvimcns  in  theofillec- 
lioo«  of  the  C-idlegv  of  Phynicians  and  tlie  University  of  Penn^ylva- 
iwi.     Mr.  (.^Ilrnder'  examined  eighteen  sjM?eimens  of  unit^^l  fnirturt* 
if  the  tslmll  of  th(?  radius  in  the  liomloii  nuiseurns.  and  liiUTMl  in  fitleen 
if  tlwrn    rot;itor>'   displaci*menl   nvrraging   '^0   ilcgri'cs,    the   extremes 
l«  ing  •>  degrees  and  (M  degr»*<*.s.     The  ilisplaceuieiit   In  cvitv  eas**  v\as 
Jut  |wkiui4^J  i>ut  by  fjonsilale.  supination  of  the  up[>er  fnignient.     The 
tgi'tjicy  of  ihii*  rotat<»r>'  displac<Mnent — supination  of  the  up|M'r  fnig- 
l — in  pn^ventJng  full  supination  of  the  lower  segment  after  heid- 
ip|ii-ar4  mueh  irior*'  likely  to  Im*  eflieie»it  in  fractures  beK»w  the 
itor  radii  teres,  Wtr  that  musele  is  the  main  np|»«»- 
'■<i  supination  of  ilie  u]>[>i*r  fnigment  which  would 
lM»n  Ik?  necessary  to  the  full  supinatitm  of  tlie  lower. 

In  angular  displacement   one   bone   may   be  bent  while  the  other 
>niauu  nrarly  stpaight,  (Minsibly  with  overriding,  or  the  fnigmenta  of 
lioiMV  may  Ire  inclinetl  in  the  same  direction,  forwartl^  Uickward, 


•  llalkc:  llftlmix^HvMmi  of  Sur«.r\.  Am,  cd..  vol.  I.  p.  WIO. 
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or  to  citbcr  sMe,  nr  tliorc  nmy  l>e  lateral  inclination  in  oppwitr  <1itrc- 
tionn,  each  l)i^ne  U-ini;  ttirlinetl  toward  the  otlit-r;  nml  if  llir  fmrtun* 
arc  at  the  8UUie  level  the  four  ends  may  thus  he  hroiijfht  int4t  enntiieL, 
and  the  p«»8fiibility  en-atnl  ot'  a  union  that  will  ulMili^h  the  iM»n'rr  uf 
rotation  of  the  linih.  Surii  Guilty  tniion  of  the  two  honen  is,  however, 
vrry  nire.  Overritlinj;  of  the  fni(:mentrt  ha.s  bei?n  observed  to  a  diH- 
tan<H*  of  nion*  ilmn  three  inches  (ei^rht  cvntinietres). 

Symptoms.  'Hie  s}'iii|)tciins  ait;  the  usual  <>t»ea  of  fnietnre :  pom, 
deformity^  uhnornial  mobility,  crepitus,  and  lost'  <»f  |H)Wer. 

The  t'onriic  is  UHually  Hiniple  and  the  pnM/nntdM  favoi-iUle,  but  Uilli 
may  l)c  gravely  UKMlitied  by  hiccr.ilion  or  bruising-  of  thi*  wift  (Kirts  or 
by  il»e  (►ccurrenre  of  aouto  iiiflauiinntury  reaction  or  of  ^inj;n*ue,  and 
in  aihlition  the  prftgnosis  may  Iw  made  unfavorable  by  an  imMbicible 
displacement  or  comminution  or  loas  of  Hub.stance  of  one  uf  the  l>«tnc& 
Displacement  atFecti^  the  prognt^sift  when  it  increases  the  chancea  that 
union  may  take  place  between  the  two  bones,  and  comminution  or  lom 
of  substitnce  by  favoring  the  o*,'currenee  of  pst^udarthrosis. 

In  sim])le  cjiscs  without  niarkwl  displacement  or  compli*fition  c<mi- 
plete  union  nmy  Ix*  expected  in  a  month,  but  in  no  other  limb  do 
inflammatory  complications  and  gsin^rcne  occur  «)  fri'quently,  even 
under  prudent  treatment.  The  gimgrene  may  be  limil^il  to  j»oint!* 
where  the  splints  have  made  pressure  or  to  jMjrtions  of  the  hand  and 
finpers,  but  it  is  vcr}*  likely  to  involve  the  entire  iiicnilM'r  if  it  is  over- 
|(M>ktHl  at  the  befrinning  or  not  etrectively  eonibaled.  Difluse  phlrg- 
nionous  inflammation  of  the  forearm  may  folI(»w  severe  brui>*ing  ^*(  iIks 
soft  parts  or  may  even  take  '\U  rific  in  the  fnictunt.  Its  im|H>rlunee 
lies  in  the  danger  to  the  life  and  limb  which  foMows  llu-  burrowing  of 
the  pus,  the  openintj  which  it  neo<»ssi tales,  and  the  malting  together 
uf  the  tendons  and  their  .sheaths. 

Iseha'mio  contraction  of  the  muMdes  (p.  67)  is  of  eHpeclal  import- 
ance bccauiie  of  its  marked  interference  with  the  u&efulneiv«  of  the 
hand. 

Tlie  cause  of  gimgrene  in  manv  cjises  and  of  ischR*raic  contraction 
has  been  pressure  exerte<l  by  splints  or  baiulages,  and  llic  rnx»vity 
for  caution  and  watchfubiess  to  avoid  this  ai-cident  csumot  Ik*  urge<I 
too  yttrongly.  The  practice  of  applying  a  roller  bandage  to  the  limb 
under  tlie  PpHnts  is  extremely  dangerom?,  and  so  also  is  the  iiw  of 
splints  of  wift  material,  pasteboard  and  the  like,  which  take  the  sliniw 
of  the  limb  and  are  fastened  to  it  with  a  roller  liandage.  There  t«  the 
sjinie  <*ontpression,  tlie  s;inie  chance  of  strangulation  in  ihi!*  cas<'  a.* 
when  the  roller  is  applied  directly  to  the  skit».  It  is  not  safe  to  dejiond 
upon  the  M'usationfl  of  the  patient,  ujM^n  pjiin,  to  give  warnii»g  of 
thrciitcning  Mningulation  ;  cases,  in  Wh  old  ami  young,  have  l>een 
re[x)rte<l  in  which  Uitul  gangrene  of  the  distal  ])ortir>n  of  the  limb  baa 
occurriti  without  attnicliug  the  .dtention  of  the  patient  or  his  attend- 
ants by  any  symptoms  extx'pt  the  fimil  chunge  in  the  c^dor  of  the 
exjMjse<i  (ingers. 

The  |H'rsistcnce  of  angidar  displacement  of  Ixuh  bones,  or,  lo  a 
ioflfl  degree,  of  the  radium  alone,  affect**  the  pmgnosiH  by  its  inter- 
fereiiw   with   rotation.     In   rotation   onlv  tlie   radius  movc»,  and   ito 
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PLATE  XV. 


Ff0.  1.— Fracture  of  Radius;  marked  Angular  Dtvplaovmant. 


i 


\ 


Fl0    8  — Raoent  Coll««'a  Fracture  In  a  Boy  Twrelva  Yaara  Old, 
ahowriny  Cpiphyae*. 
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lovrniiiit  is  alxrot  an  axis  running  from  iU  n}u»or  em]  to  the  lower 

'H!  ulnn,  gj>  (Init  in  full   |)nmution  the  ntJius  ci'<>S!K\s  the  ulna 

^ .  i\n«l  in  supination  is  |>arallel   U\  it  und  at  it^  niiiximiim  dis- 

inm\  it  al  liu'  ^xnitre.      It'  now  tht*   Imnt's  uro  bent,  «iy  in  the 

ikkilc  tliird,  the  ratlins  of  r«>tntir»n  of  tlie   nulinn  itt  the  apex  of  the 

:lv   t»   <M>rrps|K>n«lingly  inereiiscil,  und    thii*   «ngle  anibt,  therefore, 

I ivtT  tu  A  ^*:it(*r  distance  from  the  ulna  than  normal  in  supination  ; 

h  »  movement  is  pn^venttnl  liy  the  iuten»HseouM  ineinhnine,  and  rota- 

i  p'tn<linj;lv  diminisjn'd.     'Phi?*  is  the  nirtnt  frcMpicnt  cans** 

ii.  1  or  loss  of  rotation   after  fraetua'.      The  marked  dis- 


Fki-  137. 


Flu.  13H. 


Fl»ulM»  of  thv  ft»r«iino,MupkUr  UlipUcunenu 
«i4  tmJab  Iwtwcivii  Uiv  1i6cm». 


Fnctara of  Uic  r<>rL*iknn.  wUli  runuMlua 
ot  a  tttUiral  JulxU. 


cot  of  the  mdins  in  the  ctis*'  reprt'senti'd  in  Plato  XV.,  fig.  !» 

!'  only  half  nf  the  rotntiitn. 

Tl.  i»f  niiii)n  U'tween  the  Utuesi  as  well  oh  the  fni|;;nirnttt, 

"MjpU   nirr,  htintdd   :ds<i  lie   l«»rne  in   niintl.      Its  (K'enrn.'nee  ir^  ninn*. 

tiLi'lv  wluMi  the  numnil   interval  heiwecn  ihenj   i.-^  destroyeil  or  dimin- 

kh^'J  by  dUplaireinent,  but  thi.4  approximation  is  not  e.-«;«entia1.    Exe<*fi8- 

•Ibnaation  oft^allu!!!,  in  oonHO^pieneo  of  laoemticm  of  the  iniennedintc 

and  irritation.  ejqKH'ialty  of  the  int4>ro!M^ei^u>  niend)rane,  is  .sufli- 

in  itM'lf  to  ]■'  Ids  rciitilt  h'  de-tnictive  of  tlje  tisefulness  of 

iiub.     The  "■  1  '     i»   lavore»i   :dh»i  by  ci>rr«»spon<ience   in  i\w 

\*tk  of  the  fracturcb,  tor  the  fragments  are  more  likely  to  fall  into 

J  e^mtaet  with  each  other,  and  the  granulations  which  form  ilip 

afjoui  each   fracture  may  eawly  unite  if  each   t-preads  over  oidy 

[the  intemiedjiUQ  space  (Fig.  1^7).      It  has  uccasionally  linppened 


270 


FRACTURES, 


six'  woek»  Inter.  Af)cr  a  rnoiit,li*s  ntinittliiliiuition  the  joint  was  opened ; 
tlitr  iK'tid  >v:is  loiiiul  loDSf  iiikI  i\w.  nock  titiMpliii^l. 

l*r.  Rirluml  I)oii;r|u.K,  ,>f  Nashville,  i-ftporUnl  in  me  ii  «is<*  of  I'nictiire 
of  tlu'  urck  hy  a  blow  on  llie  inner  hide  of  tlie  foivnrni,  vcriJunl  In-  a 
lute  arthrotoniv.  A  prominent  fentiire  was  marke<l  ftuttcnin^  of  die 
inner  sifle  of  the  ellxiw,  with  exteiifiive  eochymoflis,  whieJj  I  attrihutc 
to  avulsion  of  the  flexor  museles  in  forowl  alMluction  of  ihf  fnrefimi. 

[n  NoveinlxT,  1002,  I  «iu  at  the  Hudbon  StrcH»t  Jlospilal  ii  num 
ulittse  riu^ht  elbow  had  btHMi  tlisJiK^attMl  (and  redu<ed)  Iwn  diiy»  pn-vi- 
onsly.  The  Hex<*d  forearm  eonld  Ik-  m4>ved  slightly  baekwani  iind 
ftirwnnl  iipor»  the  arm,  tln-rt^  wan  a  pip  l>elow  the  eupiti.<llnm,  and  tlie 
head  nf  the  nulius  eould  bi-  plainly  frit  in  the  Hexure  of  the  )o\ui.  I 
exnofie*!  the  joint  by  an  external  ineision  and  removetl  the  head  of  the 
padiiiH  which  liad  U'cn  br«»ken  off  by  a  fractnre  through  the  neck.  The 
coronoid  was  brr»ken  at  its  base. 

Diagnosis.  The  iliagnosi.s  after  fracture  of  a  small  iMirfion  aeeom- 
panyin^  a  ilisliKTution  or  by  direct  violence  is  easy  if  the  fni^ient  is 
displaced  to  the  ]>ositioii  l>eside  the  olecnmon  wliieh  it  lm«t>ceupitH|  in 
moMl  of  the  reported  cases,  for  it  ran  then  be  readily  |uiIput(H!.  It* 
removal  is  ea;^y,  and  its  loss  apinnirs  to  entail  no  ilisability.  The  hvfA 
of  rotation  observed  in  one  case  after  R'nioval  wa;^  j»robably  due  !o 
adhesions  Ix'twt^n  the  surface  of  fnieture  and  the  esipsule. 

In  the  cases  of  more  extensive  breaking  the  diaj^osis  is  easy  if  there 
is  enough  disjdaeement  of  the  liea<l  to  be  reeogni?^!  by  pa1]iation  auil 
if  it^  se{)aration  from  the  shaft  is  shown  by  its  failure  to  share  in  rotit- 
tory  movements  of  the  forearm.  In  my  second  case  the  head  rotatefl 
with  the  shaft,  and  the  only  si^n  ]>ointin};  to  its  fnieture  was  an  «Kva- 
sional  click  |M'rceive<l  during  rxitation  of  the  forwmn  ;  there  Mas  also 
niarkwl  abnormal  lateral  mobility,  es|K'cially  udtluction  of  the  forearm, 
and  sharp  pain  on  alMlnetion. 

The  pn)|MT  treatment  of  this  condition  is  not  so  clwir;  one  of  my 
eases  repiine*!  pxKl  um*  of  the  joint  without  o|K*niti<ai ;  anotlicrdid  the 
same  a(\er  a  primary  cxeisitm  ;  the  third  and  fourth  had  c»»niplct»*ly 
lost  rotati^m  ;ind  jjresrved  oidy  20  to  4t>  dej^reesof  flexion  and  extcn- 
si(ni  at  the  ertd  of  four  and  five  weeks  when  I  remove*!  the  reuniting 
fragments;  the  rennvval  considenibly  improved  the  conditiim. 

Fracture  thrcm^h  the  neck  alone  should  thi*oretiadly  show  failure  of 
the  licad  to  share  in  the  notation  i»f  the  for<yirm»  with  crejiitns.  if  it  is 
held  Hrmly  ajr-'inst  the  ulna  by  the  pressur<*  of  tiie  tlunub  during:  \\ie 
manipulation.  In  the  treatment  the  possibility  of  ans^idar  <lisplace- 
ment  shown  in  Mutter's  s|)ecimen  and  observiil  by  Hiunilton  in  three 
ejis(*s  sup|Mis4H|  to  be  of  this  ehuRicter  should  be  Ixfrne  in  mind.  It 
has  bei'u  attributed  to  the  pull  of  the  biceps  U|x>n  the  lower  fragment, 
biit  considering  that  injuries  of  the  elbow  are  cummonly  treaiwi  in  tlw 
flcxi^I  jwisition  which  would  prevent  that  pull  I  ihmhi  that  ngenrv, 
ullhou^h  untdile  to  -^iiftp'^it  a  satisfactory  one.  Possibly  the  pn-ssure 
of  the  soft  iKirtr*  in  the  flexure  of  the  joint  when  it  is  flixetl,  or  alshi^ 
tion  of  the  forearm  by  the  weight  of  the  arm  when  the  wrist  re-st^upnn 
Uie  frtmtof  the  b<i*]y  may  be  a  factor.  If  the  pull  of  tLe  biceps  is 
the  cause  it  could  Ix*  met  by  full  flexion  of  the  joint. 


I 
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PLATE  XIV, 


Fig.  t.— Fracture  of  Humerua  by  Small  Bullet. 


Fig.  &  — Pniotur*  of  Wormmrm 
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2.   FEAOTUEES    OF   THE    SHAFT. 


A.  Fractures  of  the  Shafts  of  Both  Bones. 

Ii*»  relative  frw|iieiiry  of  fracture  of  lM)tli  ItDtics  may  l>e  .«oen  by 
reference  to  the  table  iu  Chapter  I.  It  occurs  nirely  in  llie  upper  thirtl 
ant)  with  about  cqtml  frequency  in  tltc  tnidillcand  lower  thirtlH.  Usu- 
ally the  radius  is  broken  nrarer  the  oHhiw  than  the  ulna. 

Caon.     The  cnusc  may  Im'  direct  or  indirect   violence  or  ninsciihir 
(  fjill  u|Hin  the  haml.or  the  bending  of  the  forearm  acrosH  some 
■f  by  a  Ininsverrti'  lilow. 
Otdy  a   few  instances  of  fracture  hy  muscular  action   have  been 
nlvil,  an<I  even   in   those  there  was  a  contributing  external  force, 
iw  shovelling  or  rising  upon  the  ban*!  in  lx»d. 
rtial    or   incomplete    fractures  —  *'  green-slick    fractures  "  —  are, 
iniing  to  Malgaij^ne,  more  common  in  the  t'orearm  than  elsewhere, 
and  are  u.^ually  due  to  a  fall  U{X)U  the  band. 

IM^lacements.  The  disphuvnicnl-^  are  of  (tie  usual  kinds:  overrid- 
ing in  oblique  fractures,  lali*ral  with  or  without  overriding  in  the 
trunsvert9e  fractun^^,  aiid  angular  displacement  of  one  or  l>oth  Imnea  in 
both  forms.  lii>tatory  displacement  of  the  ntdius  ahme,  CHpceially 
when  it  is  broken  al«>ve  tht;  Insertion  nf  the  pn>nator  teres,  was  tirst 
pointMl  out  ap|wirently  by  Ix)nsdale.  He  suggestcil  that  the  up|>er 
fragnient  might  Ik?  strongly  supinated  liy  the  biceps,  while  the  lower 
fntfEmeot  woh  kept  iu  the  usual  semi-prone  jHisltitm,  and  he  thought 
U  might  be  a  cau.«ie  of  the  inability  to  supinate  the  hand  completely 
frtimeit  ob?5orve<l  after  fracture.  Flower  and  Hulke'  say  they  have 
i  ppNif  iif  ilic  correctness  of  this  conjecture  in  the  examinatinti 
numcHMis  specimens  of  unite*!  fracture  of  the  nulius^  "in  a  great 
Biundter  i»f  wliieb  the  lower  fnigment  was  much  less  supinatcil  than 
the  up|»cr,"  and  Agncw  siys  there  an*  similar  s(K*cimens  in  the  c^dlcc- 
tions  iif  the  CVIh-ge  of  Physicians*  and  the  ITniversily  of  IVnnsylva- 
dia,  Mr.  Cnllenuer' examined  cight**en  s|>e<.^in)cns  of  nuit<tl  fnicture 
fl>f  the  slinft  of  the  nidius  in  the  I/>iid()ri  museums,  and  found  iu  tiftecn 
f  thi^m  n»!;ttorv  displa<H«inent  aveniging  .'^'i  dcgn'cs,  th«»  exlrcnu'S 
ifig  a  d*'gnM»s  and  i\\  di-gn-es.  The  displaivmrnt  in  i-vcry  case  was 
poiut^J  out  by  I^msdalc,  supination  of  the  U]>|jrr  fnigment.  The 
p»<icy  of  thu  mtalory  displacement — supination  of  the  up|H*r  friig- 
I — in  preventing  full  supinatitm  of  the  lower  s<»gnuMit  after  heal- 
appcan  niui>h  mori<  likely  to  In*  ellicicnt  in  fr.ietures  behtw  the 
iBtrrtKin  of  '  ttor  radii  teres,  fur  that  mus»le  ir^  the  main  opjM*- 

Dent  of  the  '  I'd  '^tipioation  of  llie  upiwr  t*i":ignu'Ul  which  wuuld 

then  In?  miVHtttiry  to  the  full  supinntiim  of  ih*'  lower. 

In  angular  rlisplaeeiuent  one  bone  may  be  Ijent  while  tlie  other 
rvmainA  nearly  slniight,  |>ossiidy  witli  overriding,  or  the  fragiuentit  of 
tMHh  biine«  niav  \te  inclined  iu  the  «tiime  direction,  forward,  backward. 
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or  to  cither  skic,  or  there  may  lie  latcnil  inrllnnticfri  in  opj>i**itf  direc- 
tions, eiu'h  bom*  being  inclined  towaixl  the  nther;  and  if  tlu»  fractiirv* 
are  at  (he  same  level  the  four  endn  may  thuhi  l>e  hronj^ht  iiUo  contact, 
and  the  [Missihility  ereutiii  of  a  union  that  will  abolish  the  pdwerof 
rotation  of  the  limb.  Surli  faidty  nnion  of  the  twn  bcmen  is,  however, 
very  rare.  (3verri(hf)}r  "f  the  fnij^nients  ban  be<'n  ub»erve<l  to  a  diK- 
tanee  of  more  tlian  three  inelies  (eight  eeutimetre«). 

Symptoms.  'Hie  Hyin])t4tms  are  the  nsiial  ones  of  fraetiire:  pain, 
deformity,  abnormal  mol»ility,  erepitns,  and  loss  of  power. 

The  t'oarttt'  is  usually  simple  and  the  pntfjnomH  favondde,  bnt  both 
may  be  gravely  miHlitied  by  laeei^aliim  or  bruising  of  the  Rift  juirt^  or 
by  the  oecurrenee  of  aeute  inflan»matoiy  reaetioii  or  of  gangrene,  and 
in  addition  the  pmgnosis  may  he  made  unfavorable  by  tin  irniliirible 
ihsphieement  or  eomminntion  or  loss  of  si]bstnn<*e  4>f  rme  of  the  Imnes- 
Displaeement  afl'eets  the  prognosis  when  it  inereases  the  ehanivs  that 
union  may  take  plaee  between  the  two  bones,  and  eomminntion  i>r  Iwrw 
of  sid)Sl:inee  l»y  favoring  the  <K*cnrrenee  of  psendarthnisis. 

In  simple  «ises  without  markeil  dis[»lafemeiit  or  Ciimpliration  c^im- 
plete  union  may  be  expeeted  in  u  month,  but  in  no  other  limb  do 
inllammatory  eumplieations  and  giiogreiie  ix-enr  so  fre<|Uently,  t^vcn 
under  prudent  treatment.  The  g:ingrcne  may  Ih»  limitiHJ  to  fMiintii 
where  the  splints  have  made  pressure  or  to  portions  of  the  baud  and 
tingei's,  bnt  it  is  very  likely  to  involve  the  entire  mendier  if  it  is  over- 
Imiked  at  the  l>eginning  or  not  effectively  eondiated.  Diffuse  phle^! 
monons  inflnmmation  of  the  forearm  may  follow  severe  bruising  of  the 
Hift  parts  or  may  even  take  its  rise  in  the  fracture.  Its  im|Hrrtam 
lies  in  the  danger  to  the  life  and  limb  which  follows  the  burr«>>ving  of 
the  pus,  the  tipcning  which  it  nee<*ssitatC8,  and  the  matting  ti>gelher| 
of  the  tendons  and  their  sheaths. 

Iseluemie  eoiUnietion  of  the  muselea  (p.  67)  is  of  csiMrial  in)port- 
nnce  liecaui^e  of  its  m&rke^l  interference  with  the  usefulness  tjf  tbo. 
hand. 

The  cause  of  gjingrene  in   many  eases  and  of  is<'hffpmic  eontmeltnn' 
has  l)een   pn'ssure  exerted  by  splints  or  ban(lag(»s,  an«l   the  ne^n-Nsitr 
for  ejiution  and  wat<*hfulness  to  avoid   this  accident  cannot  Iw  iirgv<l 
too  strongly.     The  pra<'tic«.*  of  anjilying  a  roller  bandage  to  the  limb 
uncler  the  splints  is  extremely  dangerous,  and  »*>  als<i  is  the  use  of 
sjilinte  of  soft  matcriid,  |uLstelMtard  aiid  the  like,  which  take  the  sbntiQ' 
of  the  lind)  and  are  fast»*ncd  to  it  with  a  roller  lumdage.     There  i«  the, 
same  <Nimprcssi))n,  the  siimc  chance  of  stnmgnlation  in   this  cn.«e   a^i 
when  the  i*ollcr  is  app1i(!<l  directly  to  the  skin.   It  is  not  Bafe  to  de|>end 
u|H>n   the  .sensations   of  tlie   |»ulieut,  U[K)n   pain,  to  give  wiirnir»g  of 
threatening  strangulation  ;  casi^-s,  in   Imth  old  and  young,  have  (x'ea 
re{K)rtcfl  in  which  total  gangrene  of  the  distal  ]>ortiou  of  tlie  limb  bii«' 
oeeurriHl  without  attracting  the  attention  of  the  pati4'nt  uv  his  attrnd- 
anls  bv  anv  syuijitoms  except   the  final   change   in   the  cnilor  of  iho 
exix»>e<l  lingers. 

The  pi-rsistcnce  of  nngtdar  displaeeoient  of  both  Umes,  or,  to  a 
lew  degn-e,  of  the  radius  alone,  affdv^ts  the  pmgnosis  by  its  inter- 1 
fercnee  with   rotiition.     In   rotation  onlv  the  radius  moves,  utwl   its 
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if  it  existe,  of  crepitus  and  abnormal  mohilitv  obtnitiw!  hy  gn^Ut^ 
(he  fragments  with  t'ithf'P  Imnil  and  moving  fhrtn  i]iM>n  iiirh  athrr  or 
hy  placing  a  thumb  upon  the  lioad  of  the  niduj.s  hikJ  rotating  the  wriitt 
gently. 

Treatment.  The  indications  for  treatment  are  the  same  ns  aiVr  froe 
turc  of  both  hones,  except  so  far  as  tlie  uninjured  uhia  may  l>c  utltiiEitl 
UH  a  H]dint  i»r  a.s  its  diHuioation  may  rwiuire  more  or  h»ss  prolongwl 
trartion.  I  f  ilisphK-enK'nt  exintri  tiie  fragments  »«h(Uih]  \h^  presMnl 
baek  into  plaee  a.s  l>efore  (Itmribed,  and  if  llie  fracture  it*  h>w  down 
and  the  lower  fnignunt  is  inclined  towanl  the  tdna  it  will  |)erhaps  l>c 
fttund  ca^^ier  Uj  bring  it  Iwck  into  line  l)y  dnnving  the  hand  torcibly 
downward  an<l  toward  the  ulnar  side  than  by  pressing  the  tingerfi  iD 
iK'tween  the  bones.  Traction  at  the  wri^t  and  elbow  may  l)e  required 
to  overcome  disloeation  of  the  lower  fnignient  upwanl  fnim  the  ulna. 

The  arm  should  be  ?*ernred  up<»n  well-padded  anterior  and  |»fmterior 
wooden  or  moidded  splints  in  the  .semi-pronuted  positi'in,  Diskiciition 
at  the  lower  nidio-idnar  articulation  or  chauge  in  liie  direction  of  the 
lower  urticular  surface  of  the  radius  may  make  it  desimblo  to  use  a 
moulded  splint  that  will  include  tlie  linnd  and  (K-rhaps  the  lower  [urt 
of  the  arm,  or  a  long  rectangular  one  for  tfic  purp«>se  of  extension  and 
counter-extension,  or  to  keep  the  hand  inclined  toward  the  ulnar  side 

3.  rRACTURES  IN  THE  VICINITY  OF  THE  WRIST. 


A.  Fractures  of  the  Radius.     CoUea's  Fracture. 

Under  this  tenn  are  included  fractures  of  the  ra<]ius  near  the  wri^t, 
wliich,  while  ilitfcring  fn>m  each  other  in  many  res|>ectBt  have  in  com- 
mon u  chanicteristie  ilL-formily,  and  often  a  certain  difliculty  in  making   ^i 
reduction.  ^M 

Next  after  the  ribs  the  lower  end  of  the  radius  is  the  [wirt  of  the  ^^ 
skeleton  most  frequently  broken.  While  the  fracture  occurs  at  all 
ages,  it  is  most  frequent  in  the  elderly.  It  is  vcrv  remarkable,  and 
wortliy  of  mention  as  a  pn>of  of  the  ditficully  of  diagnosis  in  fni(*turns 
uear  a  joint,  as  well  as  of  tlie  force  of  authority  and  tnidilion,  that  the 
real  nature  of  this  common  injury  which  comes  ^t  fretpientlv  under 
tlie  notice  of  all  surgeons  should  not  have  l>een  re<*ognixed,  anu  tluit  it 
hhould  have  been  taken  almost  always  for  a  disltHmtion  of  the  wridi 
baekwartl,  until  about  one  hundre*!  years  ago.  The  lirxt  luentifin  of 
the  injury  as  a  fracture  is  generally  attribute*!  to  J.  L.  iVtiL,  lait,  I 
think,  incorrectly,  for  I  find  no  refi-rence  to  it  in  his  chapter  on  frao 
tiires^  while  the  chapter  on  dish>cation  of  the  M'rist  contains  a  very  gtiod 
clinicjd  description  of  it, 

Poutoiiu  '  is  the  first  author  to  dc«crif)c  it  as  n  fracture  and  to  point 
out  the  ])revifMis  universal  ern>r  in  diagnosis.  He  dcscnlnrs  its  ^mthol- 
f»gy, attributes  its  pro<luction  to  the  violent  omtnietion  of  the  prona- 
tors, nuil  givrs  its  symptoms  and  treattin-nt,  tulding  that  there  i<»  per- 
haps, no  fnicture  so  ea*y  to  n»cogni/.e  at  a  glance.  The  fnc^t  thai  he 
includ(!s  in  his  dcHTiption  fraetun*s  of  both  hones  docs  not,  I  tliink, 

*  TuuIphu:  (Khttva  pnittharaPB,  1783,  wl.  ii.  ji.  *2Til. 
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dtmiubili  thr  credit  duo  him  for  his  reaignition  of  the  error  of  hispred- 
rcpr*t-»r-*  and  cM»»lein(K)niri('K.  His  virsv  of  the  suliji»ct  dfH's  not  iiiipfiir 
li»  iiavt!  roniiucndod  itM'If  to  liin  ininiedinte  siiwosH^rh,  and,  diirinjr  llie 
thirty  years  fiillt»\*inp  its  puMication,  oidv  an  owa^innal  nKMili*»n  is 
niiule  nf  even  the  |Mii«.il>ility  of  i»iich  a  lesion,  and  the  eontnum  injury 
miA  still  deemed  n  ditiihxMttion. 

The  next  writer  u|m>!i  the  snlyeet  failed  in  liki-  n)annor  to  impress 
hid  opinion  u|H>n  hin  immediate  ennteni)>«>rariesj  and  altlioii|>fh  ju>tiee 
wa»  ultimately  dom*  liim,  and  the  fnu'ture  is  now  knowti  widely  hy  hini 
tmmerthe  recopniiion  did  not  eome  until  after  his  death,  Mr.  CVdies 
niihli?ihed  hitt  l>rief  Init  ne<-unite  acHNiunt  of  the  fnietiire  in  1814/  hut 
l>r.  R.  \V.  Smithy  writing  in  lH-17,^  f^ays; :  "Suhsoqucnt  authors  have 
rcpwHetl  what  Mr,  (.'olh>  had  «ii*l  upward  of  thirty  yc*ar*  sinee,  hut 
tio  uTiter  (itt  far  a**  I  have  l>een  ahle  to  aseertain),  not  eveti  the  ihstiu- 
gtii^httl  author  of  the  Sttn/tcul  IHrfitnuirtj^  has  alludetl  to  his  ae.eount 
of  tU'  injury," 

Sir  Atftley  (NM»|M'r,  in  tlie  second  iMlitioti  of  his  jyinlwulUmi*  and  Fnuy- 
JMrrii  o/"  M/ ymyi/",  published  in  1823,  de>orilH»s  fnietnre  of  the  hiwer 
end  of  till'  riMlius  and  a<ld!*  that  he  had  seen  this  injury  fn-*iurnlly, 
but  did  not  laulerslaud  its  nature  until  taught  hy  diss4ftiiiri  ;  hut  he 
<h-serihi's  at  the  .»yinie  time  dislrM'jition  of  thr  wrist,  iind  evid4'utly  did 
ihU  apprvi'iate  the  lull  eharacter  and  fretpieney  of  the  fraeliiiv.  In  a 
&ubMH|ue»t  edition  he  deserihes  exiMTiment,**  made  by  himm*lf  u|M»n  the 
csulaver  in  18^13,  in  which  he  pnMhict'*!  the  fnieluiv  by  hyperexten^on 
(extriMne  dori-ail  flexion)  of  rhe  hand.  The  naime  faihire  to  appreciate 
llie  elianieter  of  the  eonimon  injury  which  was  e<tmiii^  so  fre(piently 
under  the  earu  of  every  Hur^*on  iH^rsii^tLMl^  notwithstanilinir  the  publi- 
of  I'oule-au  and  Colle--^,  that  of  the  former  Ixmuj;  entirely  over- 
ap|>arently,  and  that  of  the  huter  remenibereil  ordy  by  the 
I>ublin  surgeons,  who  l)clieved  in  the  fracture  and  jftive  his  name  to  it. 
Hut  the  miHapprehennion  wa-*  not  destim^l  to  hist  long  :  the  irreat  change 
which  tiKik  place  in  llie  science  of  me<licine  at  the  Ix-^inning  of  the 
present  c<'ntur)'  uri<lor  the  ins|>iration  and  guidance  of  the  French 
physicians  the  f»ih?stitution  of  objective  kuowlcilge  for  dogma,  of  elini*^! 
ao4l  dcad-houj^e  ob<«ervation  for  pure  Bpeeulation,  made  short  work  of 
thiA  ermr.  Ihipnylren  wa>i  the  first  to  call  attention  to  it  ami  to  impn-ss 
it  upon  the  pn>fe«sion  ;  a  |KWt-mortem  examination  in  IS20  shi>wed 
him  the  r»*al  ehamcter  of  tlie  injury,  an<l  his  hospital  HTviee  g:ive 
him  the  eliniral  opj)ortunitios  timt  were  ne^'^hnl  for  study  and  dcnion- 
fitmtion.  A  rthort  period  of  doubt  folK»we<l.  and  then,  jiImhiI  IH;U», 
thr  Curt  UTW  universidly  aeeeptiHl,  nnd  the  seivrnd  stage — that  of  dis- 
cnAOcm  of  diTtnils,  which  luis  last«nl  until  the  pn*i$ent  time — wu8 
•r«*<1  u|M>ti. 

llrtr.  <  'oUfS,  who  had  never  had  an  (»pp*>rttmity  to  d!sjio<*t  a  specimen 
ihe  fmctim:,  speaks  only  of  the  symptoms  and  freatmcuf.  His  oidy 
utetrmrnt  crm(vming  the  fracture  itsi'lf  is  an  in<'orrrct  one:  '*  This 
fmcture  takes  place  at  alKiut  nn  inch  nml  a  half  above  the  (!arpal 
!mitv  of  the  mdius/*     We  now  know  thai,  while  the  line  of  fnie- 


"  VnWvm'.  KtllnlHtnh  M<'iJ.  mnA  Snnt.  Jniinml.  April,  IM4.  v»I.  x.  p.  tH2. 
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PLATE  XVIII. 


h 


Fig.  l.—R»e«nt  Co11e«'a  Fracture  ;   Male,  Tweniy*six  Years.     Fall 
from  a  height  of  Tour  feet. 


Fig.  ft. —Sam*  ■«  Fig,  ].      Side  vle^ 


PLATE  XIX. 


Fig    B -R«e«nC  Coll*a'«  Fmcturv;  Ma1«.  Fifly-alx  Yearn. 
F«lt  fmprn  •  n«loht. 


PLATE  XX. 


Fifl    I  -Recent  Colltt«*«  Fraeiure ;   Male,  Twenty-two  Ye«r«. 
Same  ■•  Plate  XVI  .  Fig.  t 


J.  a —Recent  Collev'a  Fractur*;  Male,  Fony  Y*ar«. 
Same  ae  Plate  XVII  .  Fig    S 


PLATE  XXI, 


Comminuted  Colles's  Fracture. 


PLATE  XX I  r. 


FItf.  I  —Arrest  of  Orowth  of  Radius  niter  Coll«s's  Fractura  ai  «g«  of 
T«v«lv>tt  Year*.     Present  age,  nineteen  years. 


rtg    ft— Separalion  of  Radial  Epiphysis;  Boy,  F^lfleen  Years. 


PLATE  XXIII 


I 


Fig.  1— Normnl   NVrUt;   Adult    Male. 


yjj_^"Worm*l  Wrihl;  AiiulC  Fttniala       FrAOtura  of  Tttvrd  M«\».c*Tip*\. 
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liv  a  fall  upon  i\\e  pnmnfl  whih-  walking,  ami  have  llu'n  (lied  iu  a  few 
«ltty»  of  an  intcn'UPiviit  aHtia'aui,  usiinlly  pneuntoiiia. 

Th<!  iVmtjreii  ravK  liavt*  rewiilly  addinl  to  oiir  knowlc*clge  of  the 
details  showing  that  the  .surfact;  of  fnwtutv  Ik  rurtly  flat  niul  tniiis- 
vrrw,  that  conmiintition  or  ^plittin^  of  the  lower  fnij/iiu-nt  is  frtMinciit 
even  in  mrly  adult  life,  that  the  diH[klaccmvnt  bnckwunl  of  the  frag- 
)i  IS  not  commonly  so  marked  as  has  be*Mi  siip|H>s4.-4l  fnmi  the  a|»i>ear- 
p  of  the  lirab,  and  that  tho  styloid  pn>eess  of  the  idna  is  infrr<|ii*nlly 
f»mkrn.  Thev  nttifirm  iht*  npiiilon  tluit  the  railial  siflo  of  the  horn*  is 
»horlrniN!  and  show  that  the  eaq^iis  prrsic^rvefi.  it«  relations  with  the 
artirnlnr  surface  of  tlu»  nwliu.*,  |>ii*.sing  sHjrhtly  up\var<l  toward  the 
nulial  side  of  tlio  ulna  and  thus  making  the  latter  prominent.  In 
OttrkfKl  IjMickward   displacement  tlie  ulna  aceonifvinics  the  fragment. 


Fio.  IM. 


Kio   147. 


FbU««1  frttcturc  of  the  mdliai.    tR-  ^- 
tdcrm.) 


It«<cntly  utiltctl  f^cturv  of  the  lower  oimI 
nf  iIh*  rudiui.    (H.  W.  SMrrii.i 


The  figures  of  Plates  XV.-XXL  show  the  different  levels  at  which 
'Uie  fraolure  oecurs,  tl»e  fret|4ieney  and  character  of  the  ei>mniinution, 
the  differences  in  dorsal  displacement,  and  the  niarkcil  dunsul  pni- 
j<vtion  of  die  first  row  of  the  carpus  in  one.  IMate  XXIL,  fig.  1,&Iu>wh 
ftrrrat  of  gi\»wth  after  fncture  at  the  age  of  twelve  yrars,  the  jKitiont 
being  nineteen  vcarH  old  when  tlx-  picture  wjis  taken.  IMat«*  XXIll. 
#»hoH>  the  noniuil  wrirt  in  the  adult  mule  an<l  female ;  the  notahly 
liJWiT  ptwilion  of  the  articular  *iurfaee  of  the  radius  as  e(mi|nmH|  with 
that  i>i  Uio  ulna  in  the  female  w««  found  iu  murit  of  the  female  caM?s 
rta  mined. 

In  »|i«?eimeusobtaine*l  after  rejiair  has  taken  place  without  reduction 
of  ihi-  awplaeement  the  penetration  of  the  |*o^tcrior  iMtrtion  api>ean*  very 
iiiarke«i  (rig.  146),  often  more  m  than  it  n^lly  i^.  The  apfH'nnince  is 
du«  in  part  to  the  formation  of  enllti^  niMin  the  ixtsterior  face  of  the 
upprr  fragment  umler  the  pt»rir»**t<'um  whi<h  is  slrippe<l  up,  the  "  peri- 
mtcal  bridge**  which  is  !^*  (»fti'n  found  at  one  side  of  a  frnctnro,  and 
in  |mrt  to  ooodeoaation  of  the  «]>ongy  ti>«sue«  during  repdr. 


FRACTVRES. 


Among  tbe  lesiiona  that  may  1x3  aHHOciateil  with  ihr  prim'i|uil  fniriiirv 
are  fracture  of  the  uinu  near  its  lower  ond,  fniniin*  (»f  llir  fiivlMid 
process  of  the  ulna,  rupturt^  of  the  racHo-tihiar  iumI  iiUnisiriifular  ltpi. 
moots,  anil  perforation  of  tijc  skin  hy  tlic  ulna.  The  iirsr.  is  nin\  aii^ 
all  the  others  are  tlie  consefpienre  of  the  moniontary  iin»liini;pUion  nf 
the  acti<tn  or  variation  in  the  decree  of  the  frarturinj^  forre.  Thtf 
Kont^eu  nivrt  siiow  the  fraelure  only  ooejiKionally,  an*i  then  only 
as  t!ie  hreakin^  otl' uf  the  lip  of  the  |>rocos^,  ho  that  I  think  it  pn>l>ah)i- 
ihat  the  more  extensive  injurien  horetofiire  noted  were  in  rasort  chnrar- 
torized  hy  greater  causative  violence  and  wider  disphiremcnt.  Thp 
nuH:>iianism  ap|H>:irs  to  lie  avuUion  througli  the  eonl-like  lateral  liga- 
ment which  is  attached  to  it^  tip. 

Concerning  the  condition  of  the  iritra-artieular  fjlm^-oirtilagc  I  can 
find  but  little  that  i^  positive,  since  the  only  si>uree5i  of  informati<in  an? 
the  autopsies  of  recent  fnictures.  The  Ront^-n  niys  giv(»  no  din'ct 
infitriuatiou  on  this  ixjint,  for  (he  t*artiliij;e  is  Iniuspareut  to  (heui  ;  it^ 
avulsion  from  the  uliui  or  radius  Beeni8  inevitjihle  when  the  lower  end 
of  the  radius  is  marke<lly  displaced. 

Although  much  stresiJ  \\',x^  been  laid  hy  some  upon  the  suppo?<.Hl 
rupture  of  the  internal  lati'nil  lij^mieiit,  fn;sh  specimens  and  rx|N'riment 
U[Mm  the  cadaver  ^ive  no  ground  for  the  belief  that  it  f»c(nir>^  excrpt  in 
cases  with  marke<l  displatx-nient.  The  fa(!t  that  the  end  of  thi*  uliiu  i* 
prominent  and  that  tue  finger  can  he  jiivsseil  in  on  the  side  l>elow  it 
much  more  deeply  than  in  a  n*»prnal  joint  can  be  explaim-d  by  ihr 
ascent  of  tlie  carpus,  which  wouhl  draw  tJ»c  ligament  to  a  morn  trans- 
verse position. 

I  believe  that  in  the  ejeverer  wises  the  tendon  of  the  exten><or  carpi 
idnaris  is  torn  out  <»f  it.-^  sheath  and  displaced  outwardly  from  the  ulna, 
for  I  have  not^-ni  in  such  eases  the  absence  i>f  the  rcsisranoe  which  the 
tendon  normally  olfcrs  to  tln'  finger  close  below  the  joint 

1  have  n<»t  met  with  the  reconl  of  any  ("a^e  in  which  the  radiuH  pro- 
jected through  the  skin,  except  after  separation  of  the  cpiphyai^,  but  I 
nave  seen  fractures  compound  on  the  radial  si<le. 

Afifiociatr*<i  fracture  of  the  scaphoid  has  Iwen  observ<*<l  in  a  nundirr 
of  clinir*nl  and  «'Xpcrimrntal  casca,  and  that  of  thr  H'Uiiluiuir  (ilunl) 
and  dislocation  of  the  K'miliumr  (Cameron)  have  Itmi  rf|Hirtf<i.  t'Si-.- 
Fractures  of  the  Carpus.) 

Oauae.     The  cause  of  Colles's  fracture  is  usuallv  a  fall  upon  ili-   ptim 

of  the  hand,  an4l  in  the  gn-at  majority  of  castvH  the  lall   is  <mlv  to  ibe 

gnaind  while  walking.     This  is  true  (»f  almost  all  cases  iu  which  the 

>ati<-nts  are  somewhat  advanced  in  life;  in  the  young*'r  ones  the  vio- 

encf  i»  usually  greater,  as  a  fall  from  a  height. 

The  mechanism  by  which  the  fracttire  is  produce*!  has  Invn  ihc 
Hubj(*ot  of  much  discussion.  Three  theories  have  lieen  udvun<n^  :  I. 
Fracture  by  splitting  or  crushing;  the  cancellous  tissue  is  enishwl  or 
comminuted  iK-tween  tht-  carj>us  and  the  <liaphysis.  2.  Frartun*  nj»  in 
other  l>ones  by  decom|>osition  of  the  force  ami  yielding  at  the  wciikesl 
point.  3.  Frjicturt'  by  cross-stntin  exerted  through  the  anti-rior  li|^- 
ment  in  exaggerated  and  forcc<l  dttrsal  flcxi<»u  (hyperextensJon)  of  llii* 
hand.     1  believe  that  almost  all  these  fractures  are  proilucinl  acotird- 
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in^  to  ooe  or  die  otiicr  of  the  liivt  two  ways,  and  that  the  third  is  nirrly 

Id  the  first  the  weipht  of  the  body  is  received  upon  the  ball  of  the 
hand — tht»  carpui*— directly  in  tho  line  of  the  long  axis  of  the  nidius, 
and  the  inner  end  of  the  sc;iplM)i<l  or  the  semilnnar  splits  the  end  of 
the  radius  like  a  wedge.  Tliis  is  sliown  hy  many  .specimeus  and  up[Ktirs 
ta  Im*  especially  frequent  in  the  elderly. 

In  the  second  the  line  of  the  force  is  slightly  inclined  from  the  long 
of  the  radio*,  making  an  angle  ojkmi  anteriorly.  The  arm  is  out- 
N-hnl  and  not  direetly  in  the  line  of  the  fall.  The  foree  is  decom- 
p<>s)ed  as  uAtiul,  part  heing  rnketi  up  hy  the  resistance  of  the  shaft  in  the 
long  axis,  and  |wirt  acting  tran.svers*ly  to  hivak  the  bone.  The  hack- 
ward  di^plaeeinent  and  tilting  of  the  lower  fragment  indicate  the  <lireo- 
tiou  ty'i  ihiii  c*jm|Mtnont. 

.Aet'»»nling  li»  ihi*  third  theory  a  cro«&-8train  ii«  exertefl  n]>on  the  end 
of  the  lione  tlimiigh  the  anterior  ligament  of  the  wrist;  the  force  is 
tbuu^rht  to  be  reccivtHJ  ujKin  the  palm  •tf  the  t'Xiendeil  hand  at  a  jxiint 
that  liei*  posterior  to  the  jMisterior  borth-r  of  the  end  of  the  nidiu8,  tlic 
luind  i-«*  bent  l»aek,  the  ligament  i.s  put  U|Km  the  stretch,  and  the  bime 
i^  bmken  by  avulsion.  The  theory  seems  to  have  originattnl  in  exjHri- 
n»ent=  iifM^n  the  eailaver.  The  earliest  reo«inIed  experiment*  in  this 
ilirection  were  thoM?  already  alluded  to  which  were  made  hy  Sir  Astley 
«»er  in  ls:j;{.  but  mtt  publi*ihed  until  several  years  afterward  ;  the 
liOi«l  publication  appears  to  have  \yeexx  by  Bouchet^  in  1S34.  The 
cxpcrinjcnt  may  i>rc»duc^  u  transverse  fracture  within  a  short  distance  (►f 
the  articular  surfaw  of  the  nidius,  but  (^ulte  as  often  it  eanH.'s  rupture 
of  the  anterior  lig:mient  and  even  di;*hK'«tinn  or  fnifture  of  one  or 
inorr  of  the  carpal  Ume?.  There  is  no  douht,  therefotT,  tliat  the  frac- 
ture cnn  1h'  pHMhu'itl  in  this  way,  and  there  are  a  frw  <rlinie,il  c.usos  in 
which  thw  was  appan^ntly  the  mode  of  production.  But,  with  the 
c-Xct*ption  of  tlie.s<*  few  cases,  in  which  the  moile  of  action  of  the  vio- 
kiioe  was  di.stinetly  rxee|>tional,  there  is  nothing  but  the  experiments 
to  support  the  thi*ory.  In  other  clinical  cases  the  same  movement  has 
}>ruduc«Hl  dirdiM'stion  of  the  i^cmiluuar  or  fracture  of  the  scaphoid  or 
fw'mi  lunar. 

The  violence  in  a  fall  is  not  usually  received  at  a  jM»int  on  the  imlm 
jaf  the  Imnd  [Mtsterior  to  the  line  of  the  nulius  so  uh  to  beml  the  hand 
;ward  ;  it  i*  received  at  the  hase  of  the  thumb,  at  a  jH^int  corn-- 
ling  to  the  trnjH'zium,  or  alimg  the  carpus,  and  is  transuiitiLi^l 
Hfret'tlv  to  the  radius  as  above  th's<Tihed.  Mon-over.  the  theitry  fiuU 
to  expuiiu  the  comminution  so  frequently  seen  uiid  fraetun>s  aUive  the 
ooaji^al  cartilage  in  tlie  young. 

■ynptoms.     The  t<ymptoms  are  tuarked  and  ehamrteristie,  but  orep- 

ititft  And  abnormal  mohility,  so  fomnxm   in  ittlier  fnicturesi,  iin*  not 

-  :u*ily  n'<«i»gniz:ihh»  in  this.     The  rnont  strikin>^  features  of  the 

ity  are  the  jiniuiinrnco  of  the  4]orsum  over  the  lower  fragment 

and  tiiat  of  the  end  of  the  ulna.      The  former  ho  ehangt^s  the  outline 

of  the  foreami  and  writ^t  that  when  viewer]  frx>ni  the  ntdial  .side  it^ 

Huocbct :  Thiav  fOJ  1m  Luxfttioni  du  Poi^cl.    Qtiotc<d  by  M»lgKi£iie. 


2M 


FRACTURES. 


apprarsmcc  is  like  that  represented  in  Fig.  14S,  aid  was  aptly 
lAml  by  Velpeaa  to  the  outline  of  a  silver  fork,  a  oompariscin  whi 
Itt0  survived  in  the  name  '^silver-fork  fmcture/'  by  which  it  is  t^^roe- 
tiiaes  known.  The  csofie  of  ihia  chani^  in  the  oiitliiu%  so  fur  w.  it  i§ 
dne  to  ibc  puation  of  the  fragmeutSf  is  ^howi)  in  >t>iur  of  the*  radio- 
graphs  ;  swelling  of  the  aoft  puts  and  even  pn>jer:ti(in  of  tht?  fir^'t  vow 
of  the  caqsus  accounts  for  some  of  it ;  that  nf  the  iHilmar  H^poci  u 
due  niainiy  to  swelling  of  the  w>fl  parts. 

The   radiographs  show  that  th«'  rhanirl^Tistir  drfomiity  la  prrsetnt 
even  when   the  displatY^mrnt  of  the   fragnieiit  in  nlight,  and  tliat  in 
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general  this  displacement  is  inueh  less  than  has  heretofore  l>een  sup- 

The  prornineneo  of  the  end  of  the  ulna  ap|H'ar.-i  Ut  Ite  due  t<i  the 
diHolaooruent  (»f  the  carpus  and  tht*  fragment  of  the  radius  upward 
and  som*rulm(  to  the  radud  Hide,  aided  Honirtirnp;*  l>y  avulnion  of  the 
fttvloid  piMLvss  of  tho  ulna,  or,  possibly,  tho  (^^)uivnlont  rtiptnre  of  the 
int4Tnnl  lateral  ligiinient.  That  aseettt  of  the  end  of  the  nulirm  is 
HutTicient  to  pHwluoL'  thi?  pnmiinence  is  t-liown  by  iu«  gradual  apj»ear^ 
ancc  in  csiaoft  of  arrest  of  growth  at  the  lower  end  of  that  bono.  (Sec 
I'late  XXII.) 

If  the  snrj^f.'on  marks  the  positions  of  the  styloid!  prot*esses  by  prc^fr- 
inif  ihf  end  of  a  finj^T  into  the  side  of  the  joint  Inflow  and  aj^ritinst  ihr 
enil  of  i-nch,  lu*  will  see  that  that  of  the  radins  has  n>vu,  m*  that 
iuMvati  of  bring  about  a  quarter  of  an  inch  htwer  (nearer  the  Imnd) 
lau  that  of  (he  ulna,  as  il  uMially  is,  it  has  risen  to  the  iriame  level,  or 
'en  above  it. 

The  Hwelliiij^  ut»on  tbi?  anterior  surface  of  the  forearm  is  quit* 
marked,  and  i>»  HJiarply  roiiiuletl  otl'  toward  the  wrisit  with  <lee{M'ning 
of  the  transverse  er(.'a.'*es. 

(Vepitus  and  abnormal  mobility  run  sonietimeft  be  ohtaine«l  by 
^niMpin^  the  lower  fragment  Iteiween  the  thumb  and  tin)^»rs  and  mov- 
ing it  luM*kward  and  f(»rward  while  the  furcann  i.s  steadii^il  by  the 
other  hand. 
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Preasuro  altin^  Uk*  line  of  fracture  on   tbe  dorsum  of  the  radiuH  or 
of  iIh'  liantl  upward  ii^inHt  llie  foniiriu  is  pniuful. 

DiACnosis.  The  di:icn<tsis  is  made  hy  rwit^nitlon  <»f  the  above  si^ns 
BDil  symptoms.  In  ditlirult  (*:ihc'.s,  fat  iMiipIo  and  childrcti  witliout 
diBplaoementy  it  may  Ih!  made  u{w>n  the  t'xi.steiK^o  of  a  wcll-dcHnei] 
tninflvcrw  Hue  of  teuderueKs  ou  prcj«$ure  ou  the  doniuui  of  tlie  radiiis, 
pain  at  tlu'  name  fHiiut  \\\w\\  the  hand  \^  p^e{^^iHl  unwanl  ai^.iin^t  the 
rudiui,  drfjMuing  of  tJic  tnuisvcrfeo  folds  on  the  |KLltimr  us|M*et  of  the 
*tf  |H>wer  in  the  limb,  an*!  history  nf  the  e-iiisc. 
iiri  or  rontusion  may  l>e  mistaken  for  a  fmetiire  if  the  lindi 
has  \m%h\  broken  itreviou.sly  and  has  uiiitetl  with  deformity,  for  it  will 
pre?«eiit  some  <ti  lJ»e  physical  and  functional  signs.  The  tiuoHtion^ 
lb<'rvf»iro  should  alwavs  bo  lusked  whutlier  the  wrisi  has  suifV-rod  a  pre- 
vious injury. 

ConrM  &nd  Prognoaifl.  Firm  union  between  the  fra^ients  may  he 
txpecteil  witliin  a  month.  The  pr«»jrnohis  with  refcroiu-e  tti  deformity 
^jdepeiKifl,  of  oour«<',  U|M)n  the  c«impletene*y»  of  the  reduction  and  rt*ten- 
]liai4i.  An  a  rule,  permanent  deformity  after  fnicture  in  youth  is  sliirht 
(or  «itm'iy  absent ;  but  in  adults  the  ease  is  different,  either  Ix-ttinse 
ihc  tiri^inal  dis]»lne«Mncnt  is  pn^ter,  or  Ix'eiuise  rrushing:  and  efuuminu- 
Ihui  omkc  complete  re*lurtic>n  nnd  n'tentiou  pnn-tit'iilly  inijuwsihlr. 

Tb©  projrnosis  with  referenne  to  funetion   is  somewhat  InHtrr,  since 

ihc    persiHtenee  of  even    marke<I    displat-vnient   <loes    not    necessarily 

*ntAi)  disability.     The  raujro  of  m<»tion  at  the  wrist  may  be  somewhat 

tr^trictwl,  and  yet  may  be  wide  enougli  to  answer  all  purjKises,  and  n 

•  '  'r»  llie  diritrtion  of  the  artieuiar  surfaee  is  Htill  eompatible  with 

I   iKtiulrss  motion.     Rij^idity  of  the  wrist  and  fingpr>  usually 

persist."*  for  some  wwks,  or  even  months,  and  in  exee|>tional  eases,  in 

tha  ohi  and  riieumatio  and  in  tiiase  whore  there  lias  been  mnrh  intlam- 

maiion  of  the  siituiths  of  the  tendons  and  of  the   wrist-joint,  it  may 

peflBiAt  for  vi^rs.     I  have  seen  two  eases  in  whieh  the  hand  was  pnicv 

lieally  ust^less  a  year  or  two  after  the  n^eeipt  of  the   injury.     There 

w«ft  mueh  deformity  in  one  of  tliem.     This   ng-iditv  of  the  fiu^T!*  is 

dne  in  |Mirt  to  their  prolonged   inunobilir^tion  and  in  |Kirt  [Hissibly  to 

fbunmation  within  tbe  hlieaths  of  their  tendons  in  tbe  forearm. 

Tbe  poewible  arrest  of  the  growth  of  tbe  Ume  after  se|)ar.ition  of  the 

epiphysis  in  tbe  young  deserves  mention,  although  it  i(*  an  exeeptional 

ooik*««'^|ornei>  of  the  injury.    I  have  seen  two  such  cases.   (Plate  XXII.) 

TreAtmest.     <  4iniplete  retbietion  of  the  displaeement  is,  of  eour>4% 

fgncntui  to  pnnent  pennanent  deformity.     The  ease  with  whieh  it  ean 

Im  ■runcntdiflheil  vancH  gristly  in  dlfl'erent  cases.     Tnielioii  u|Min  tlie 

[hami  witn  dirv(*t  pressure  ufxm  the  fragment  is  sonietinu^  r«uflieient  to 

^t  the  dorsal  displaeement  ;  in  other  (iises  foreible  pressure  must 

Ouuie,  the   fon':irm    is   gni-|M*il   with   the   tingi-rs   u|Mtn   the  |mlmar 

linenornnd  the  thumbs  u|>oii  thr  dorsal  out*,  an<l  tht*  pieces  pn^-^etl 

lino,     (V'fxisionally  an  nna*sthrtie  must  l>e  glveri  and  thr  fnigim-nt 

^Tn*f)iiliMMl  by  moving  it  fonnbly  Imt^kwanl  and  forward  mid  then  pri'Sft- 

ing  it  into  pla(*e. 

\n  order  Uj  metH  the  two  indicrtitioiiA — the  prt^ventitm  of  jMwierior 
of  the  lower  frngmiMit  ami  of  proje<*tton  of  the  end  of  tlic 
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iiina — II.  grout  variety  of  Hplint*^  hav«^  been  devised,  most  of  tJioiii  uj»i»o 
tlitf  thcor\'  tliat  llie  pctsilion  of  tlie  fragment  can  l>c  co»trollo<l  by  the 
attittiile  ^ivi'ii  to  the  liand.  Tluis,  palmar  Hex'ioii  of  the  wmi  ha^ 
been  emphiye*!  lo  prevent  baekwurd  uisplait'iiieiil  of  the  fnijriiieiil  of 
the  radiiiH,  and  iilttar  flexion  to  prevent  the  prominence  of  \\iv  idiUL 
The  theory  is  \vn>ng  and  tlie  re^uhf*  have  disap|H)inled.  If  ihe  dtto^nl 
disphuynnent  has  l>een  corrcoled  it.  has  little  lendenev*  to  reeur,  an<l  thr 
attitude  of  the  hand  t»  without  influence  uiM)n  it ;  the  pn/|tH;ti<»n  of  titr 
cnil  of  the  ulna  cannot  be  prevente<]  by  ulnar  flexion  of  the  wri>t,  fur 
this  movement  d<H-s  not  bring  bai-k  the  eurpus  and  (he  nidiul  fragnit-nt 
to  their  normal  positions 

The  faet.s  lo  be  l>orne  in  mind  ai*e  :  1.  Thatdors:d  pnmiinenc©of  ihe 
fragment  is  Ut  be  prevented  by  oorreetion  of  tlie  displaeement  Ijefnre 
the  application  of  a  dressing,  and  its  reeurremi*  prevented  by  direct 
action  u|Hjn  the  fragment,  not  by  indirect  action  thnuigii  ihe  band. 
2.  That  some  [KTmanent  shortening  of  the  radius,  c«[>eeially  on  it* 
outer  side,  if  its  eaneellotis  tissue  lias  l>een  crushed,  as  is  the  rule  in 
tin*  old  anil  friMpirnt  in  others,  is  inevilnble.  3.  That  the  pninnneikc« 
of  the  ulna  wni  be  prevent***!  only  by  bringing  the  fragment  of  the 
radius  (and  thus  the  carpus)  fully  Ixick  to  its  normal  position — a  prac- 
tii-jd  ini]H>s>ibility  in  many  cases.  Direct  lateral  prt^ssnn*  uputi  tbe 
sides  of  the  wrist  may  diminish  the  [irominemH*  in  stmie  cases.  4. 
That  the  fingers  must  lie  left  free  in  order  to  avoid  (he  stitfeiiing  caused 
by  their  coutinement. 

A  suit;ible  dn^ssirig,  therefori',  is  one  wbi(!h  imniobilixt\<  llie  fn^rrnent 
and  the  c:irpns  in  the  |H»sili<tn  given  t*)  them  arul  leaves  the  tingerH  frrv 
to  be  Hexed  and  extended  :it  will  ;  and  as  the  tendency  to  recurri'm^  of 
the  dorsal  displacement  is  slight  sj>ecial  piiHSuitious  against  it  are  rarely 
needed. 

Such  a  dressing  may  1h?  made  t»f  plaster-of- Paris  or  wooden  splints 
The  most  riinvenient  attitude  is  that  of  }iartial  pronation  with  the  urii»t( 
in  slight  dorsid  Hex  ion  and  the  fingern  Hexe<l.  There  should  be  twoi 
splint.H,  [laliuar  and  dorsid«  the  former  extending  from  a  little  below 
the  elbow  to  the  !netacar|Hi-phalangeal  jiiiats»  tlie  latter  from  the  Name 
height  to  the  car|MMnetacar|»ul  joints. 


Fio.   149. 


WixmIcii  BpttntM  rcirfutk'*'*  fmclutx. 


Wooden  splints  (Fig.  149)  should  bo  throe  inches  bn>ad  and  pad< 
the  padding  lM*ing  a  little  thicker  on  the  palmar  splint  at  the  ]»iMnt  ivr- 
ri'>.pnnding  in  the  lower  end  of  the  upper  fragment,  and  on  the  dor^il 
splint  at  the  |»oint  corrc«ponding  to  Uic  lower  fragmonU     A  rollttr- 
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pifux-tl  ol>lii|iK*lv  at  the  lower  end  of  the  |Kilniar  spliut  nmkes 
a  eonvonient  rc^-t  for  the  hainJ,  maintains  dorsiiil  flcxi'»n  of  the  wrist, 
and  permits  the  liujfens  to  l)c  ehu?!^^!  over  it  The  .s])liotri  are  secured 
in  (Mftoe  by  two  adhesive  bunds,  one  at  each  end^  and  by  a  ruUcr- 
baiukge. 

Platttt^r-of-IVri^  splints  (¥\^,  loO)  should  be  wide  enough  to  eover 
in  the  wrist,  iin»I  iIj«'  h»wcr  eiitl  of  the  |>:ilumr  one  may  be  ct>nvenieutly 
tiiadc  into  u  uAX  Ui  tJil  the  jKihu  of  tlie  hand.     The  dorsal  one  may 

Fui.  i.iO. 


('lutrt^f-fsris  »plinU  fur  CuUom'i  fMclUtv. 

extpnd  n|v>n  the  bark  of  the  hand.  Thoy  should  Iw  scoured  in  place 
by  a  roller-bandage,  and  wliile  the  plaster  is  setting  it  may  be  held 
suugly  agftiuHt  the  nidcs  of  the  wrint  90  as  to  keep  the  end^  of  the 
and  ulna  olo^o  together.  They  are  espeeially  a<lvnntagcoiis  in  jx?r- 
daily  miuwage  of  iho  |virt8  :  the  dorsal  splint  is  removed  and 
nmdr  nn  the  nnmvered  portion  from  the  U^girining,  nnd  the 

Imar  one  c-nn  l>e  removed  for  the  «iine  puri>ose  (the  dorsid  i»ne  being 

pi  in  phiw)  after  the  first  week.  The  mticnt  nm*t  Im*  instrncted  to 
kc«*tf  the  fingi'rs  flexe«l  when  at  rest,  and  to  move  them  frei|uently. 
It   Ls  «cll  also  to  keep  the  thumb  aiHhtete<l. 

A  strip  «f  adhesive  plaster  dniwn  sntiglv  about  the  limb  at  the  level 
of  the  fmetnn- amy  he  us4il  in  addition  to  diminish  the  ulnar  promi- 
n«M>oc  in  esuses  wilJi  c^mitniruitiou.  It  has  even  been  employetl  as*  the 
Bolr  dri'K-ing. 

Th<j  •pU'fttion  tumietirnes  aris*^  whether  the  deformity,  i>ersisting  for 
flnme  lime  afU»r  the  injury  an<I  the  rtvsidt  of  an  ernir.  in  diagnosis  or  of 
failure  of  trt*atment,  i-an  tnj  eorriHrtetl.  Among  Diipuytren's  earliest 
caries*  were  three  of  this  kind,  and  he  sueeetnled  iu  overeomiiig  the 
ciefonnity  by  wleady  furcible  traction  and  pri'ssure  ujHm  the  fnign»eJilA 
on  the  twentieth,  twenty-ninth,  and  thirtieth  days  af^er  the  receipt  of 
the  iujur\*,  the  imtient.^  iK'ing  reMjKHitively  sixty-nine,  ten,  and  thirteen 
yearn  ohi.  A  tew  eao^es  have  l>een  treate<l  by  refracture  or  by  incision 
and  wtpotomy.  I  doubt  If  anything  more  than  an  improvement  in 
appmninc«  can  l)c  gainoil  thereby  ;  the  cauaeif  of  loss  of  function  cud- 
nnt  bp  ibiiH  removed. 

B.  Traotturea  at  the  Wrist  Other  than  OoUes's. 

Dr.  Rhea  Barton/  of  Phibdelphia,  described  eliniwdly    a  fraeture 
whieli  he  laid   wax  very  eommon,  and  wliieh  he  Hnp[M>fted  to  Ik*  the 
id^aehment  of  tJie  posterior    bonh^r  of  the   articular   wirface   1^^  the 
>  IWrton  :  Mrdltal  Kumiiiar,  lt£»,  p   3U$. 
\9 
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RuituA.  It  dot's  ntH  appear  fmcn  bia  papi-r  tliai  he  Imd  t»vi-r  lund  ah 
op[K>rtunity  to  verify  the  diaraosb  by  examination.  A  fi-w  MiecineM 
ofnuclia  fnuturc,  most  of  tliein,   I  bdievc,  fbnndin  t\w  diaaectiiif- 

nj«>ni  an<l  uithdut  histi>r^',  are  in  exiptence,  and  the*  tnjiin*  ii*  known  in 
Aincri*^  as  fiartim's  fnipture.  Dr.  Agncw '  fipipw  at^jK-trimru  in  whiirb 
i\u:  fru^uvni  h  niurh  laryrirr.  It  is  |>erlmps  Imrtlly  Murth  whilr  to  try 
ni»w  to  I'hanjrt-  this  nuiiits  but  ihvtv  art;  ihrw  gipot!  n-as«rni^  why  ll»r 
injury  .«JiimIil  mu  ^H,•  known  a>  HtirtonV  fnuiurir  ;  IsL,  il*- u  rrfiTi'iMT  !" 
iIm'  orij^iiml  article  shows,  tlif  injury  wliirli  Karton  th'^Tilntl  olini^^nlh 
was  not  what  he  HU|}|M>se4l  il  U*  t>e  anatomiciiLly,  hut  wa.s  ihc  onliiian 
Colle^^H  fracture ;  2<1,  the  lesion  as  he  ffup|x»6«?d  it  Ui  U%  lad  U-m 
observed  aonie  yearti  before  hiri  pap(>r  wan  nuhli.'ihed,  and  the  fifiRN-iniMi 
wuK  prc^iiented  by  Lenoir'  to  one  of  the  Paris*  j^x-ieiios ;  ami,  -iil,  it 
dcfiervofi  to  1m;  clas«c!<l  not  as  a  variety  of  frartnn-,  but  aa  a  ruiniidira- 
tion  of  dislooition  of  the  carpus  Inckwanl.  In  Ijonoir's  casCy  which  U 
(IrseriU-*!  an  a  di.-^loeation  by  Voilleinier  and  Malpai^m',  a  namni'  fra^ 
nient  of  the  posterior  articular  Uinler  had  U-en  broken  off,  reniainvd 
nttneluHl  to  the  c»p.Hule,  and  wn.s  displaced  backward  with  the  Ikones  of 
the  wrist.     I  have  seen  two  such  t^se^. 

An  analupms  iiise,  dtslocition  of  the  earpn."  forwanl  with  drtnrhTnmt 
of  the  Uii/rnV/r  b4>nler  of  the  articular  end  of  the  niditis  and  * 
of  the  styloid  process,  was  rejK>rte<l,  with  tl»c  sfH^t'inien,  to  tin  - 
Anat4imiqiR\  by  I>'tenneur.^  The  [»ntient  was  1>n>M);lu  to  the  llotel- 
Dieti  May  7,  IStiH,  linvitig  ret^ived  this  injury  luid  alsi»a  fnielurc  of 
the  scaphoid  bone  of  the  other  wri^t,  by  liiHin^  into  ii  ditch  while 
intoximteil.  Mr.  Callender*  I'efers  l<i  u  M>niewliat  siinilar  spii'itnen, 
!>iit  one  in  wiiie]i  the  fnijrnient  i.-*  nuich  larger,  in  the  f«>llowin^  \«t)n]4: 
"The  line  of  fracture  is  four-tenths  i»f  an  inch  from  the  end  of  the 
radius  on  the  jialiuar  Hurface,  but  on  the  dorsal  poK^'d  into— along  the 
eilj^  nf — tlie  articular  (atN?ts."  A  case  demonstrated  by  the  x^ny  k 
re|K»rteil  by  Sho<*tuaker.' 

Otiier  infre4neut  fracturt^s  of  the  r^iou  may  be  conveniently  m«d»- 
tiontftl  here : 

A  condition  in  which,  the  line  of  fracture  Iwinp  (he  same  na  in  Col- 
let's fnicturef  the  lower  fragment  is  displaced  toward  the  palmar  aide, 
and  the  cnjshing  is  aljso  on  that  bide.  Mr.  Callender*  ri|K>rtrt  buch 
a  eaiH' cauj*cd  by  forced  flexion  of  the  hand  in  a  fall  ujmn  it;  there 
wiw  a  woll-niarked  proniinenco  on  the  dorsuni  of  the  forearm  about 
tlircM'-fourths  of  an  inch  nlntvc  the  wrist-joint,  and  opfMiKite  it  on 
fli<'  iwilniar  surface  was  n  considend>le  depres(*ion.  The  lower  fnuj- 
luent  of  tile  nuiiuH  was  inclined  at  an  obli(|Uc  angle  to  tlu*  |Kilniur  Mir* 
ftu?e,  and  proj<?cted  at  the  wrisit.  No  crepitus,  liiihicljon  iv>uld  not 
be  effected.     Ten  months^  hiter  the  deformity  porsislwl,  with  good  roto- 


'  A«iiew :  t»n.  cic,  vol.  i.  p.  905. 

*  I«(tnuir;  Thin  fiwt  i«tnontionL-d  by  VoUlemler,  In  th«  ArchlTAsG^nfmlri  dv  MM*c«wl 
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liuo,  exAig^rattMl  tli*Jiian,  and  inability   to  extoiul  the  liancl  bcyoDcl  a 
•Iffmight  Iiol  with  the  furt'uriii. 

CkUfitiler  iui>ntiun8  also  twu  bjicciiiii'ii!:,  urivin  the  maeeiim  of  West- 
miltfter  Hospital,  the  other  at  St.  BartJiolotncw'i^^  which  show  the  cor- 
ivspomiiog  uisplaoemcnt  with  union.  Jn  one  the  styloid  process  of 
thr  ulim  WB8  broken  and  the  lower  fni^ment  of  Uie  rudins  diH[»hu'eil 
forward  and  outward,  e.^peeiully  in  tlie  latter  dire<rlion,  with  fM'netnk- 
non  the  peilmar  i»urfiice,  t4>  the  depth  of  more  than  thnM?-t4Mitlis  of 
inch.  In  the  other  the  line  of  fracture  is  rather  more  than  an  inch 
vo  the  cihI  of  the  bone ;  there  in  a  prominent  angle  on  the  dorsal 
in  the  line  of  the  fracture  and  an  elevation  of  new  bone  on  the 
oom-  '"  '  |Kirt  <if  the  ixduiar  surfaiv  ;  the  triangular  fibro-eartilage 
wa*  .1  Miplftely  separated  from  the  radius. 

R.  W.  Sraitli^  de:*enbes  an<l  ligures  a  similar  ease,  in  which  also  the 
frsctan*  was  caused  by  a  fall  upon  tlie  back  o^  the  hand,  and  I  know 
of  ooe  ftet'D  by  Dr.  Ki-yos. 

Tlie  diiignosis  i<j  njuth*  l>y  attt^ntion   to  the   position  of  the  styloid 
wiiii  rt,*iirreuei'  to  the  cjirpus  anil  the  ulna  and  hy  recognition 
'  line  iif  liniittxl  tfudt-rnfjis  if  mobility  and  crepitus  cjinnot  l>e 
«h1.     The  tri^tnient  should  lie  the  same  aft  in  (.'olles's  fracture, 
c«*pi  lluit  tlie  |M)sitiou  of  the  pads  should   be  changed  to  meet  the 
Iffreiit  ili^phieenietit^.     The  subject  has  been  treated  in  detail  by  Dr. 
J,  B.  UoU-rtii  in   AunaU  of  Surytty,  January,  1897  ;  see  also  Irlmu, 
•pti'mlter,   1IHJ4,  p.  42^,  for  two  ca^es   seen    by  him  and  one  by 
i-warl 

An  ol>rupjL'  fracture  miming  downward  und   inwnnl  and  detaching 

styloid  proceflfl  of  the  radius  with  more  or  less  of  the  articular  \xir~ 

D ;   (he  larger  tlie  fragment  the  more  cloeely  will  tlie  symptoms 

*  *     th<>s*e  of  CoUe»'s    fraetun?.      Tint  injury  is   rare.      In    the 

-    1   have  s«Hni  antl   In  those   report*Mi  the  fragment  has  bet-n 

Urge.      I'siudly  the  diNplatvuient    is  slight,  but   in  one  case   the 

It  wai*  drawn  upwartl  one  and  u  half  inches.      Imnutbili/alion 

tin*  ^srisl  up|H-ars  toU*  all  that  is  needed. 

Loo^ittidiJiii  fhtctOTft  or  flssore  of  the  end  of  the  l>one.     Dr.  Bigflow  * 
fMirtfil  t»n«*  cius-  and  n'fi*rre<l  U>  a  secon<l.     There  was  a  slar-shape<l 
i\\r  aniculur  Hurfaee  w^iihout  displiicement  and  slight  corre- 
.     cracks  in  the  shaft  for  more  than  an  inch  above.     At  (irst 
•n-  WHS  oidy  lameness  iit  the  wrist,  but  aAcr  srvcnd  day>  there  were 
riling  and  tcnderuesw,  the  |»ersistcnee  of  which  led   Dr.  IJigelow  to 
:e  tbr  diagno«4iA.     He  had  had  a  similar  «we  two  years  before,  with 
ittime  symptoms,  but  lejy;  extensive  injurv*  to  tJie  bone. 
Pnibadily  iJii*^  n-pn'sents  an  int'ornph't**  Cfilh's's  ;  if  (he  violence  had 
been  greattr  th'-  fmetun' wotiltl  huvi*  Irm-m  the  usual  one. 

Ttwtban  of  the  styloid  i^rocess  of  the  alxui  is  sometimes  observed  sepa- 

4y  as  t)io  re«uli  of  direct  violenei*.     In  addition  to  the  usu:il  synip- 

14  of  pain  and  swi>tling»  mobility  of  the  process  could  probably  ne 

lised  by  dinHTt  manipuluti<in  or  hy  aixluetion  iff  the  hand.     Dr. 

lew  nys  Home  deformity  U  likely  to  remain,  and  that  in  the  only 
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case  he  had  seen  the  union  was  iibrous.  He  ml  vises  treatment  upon  an 
anterior  splint  with  the  hand  inclined  toward  the  ulnar  side  and  in 
dorsal  flexion,  so  as  to  relax  the  extensor  carpi  lilnaris, 

Fractnre  of  both  bones  near  the  wrist  is  OiMsasionally  seen.  The  diag- 
nosis is  made  by  recognition  of  the  abnormal  mobility  of  the  fragments. 
Treatment  as  in  Colles's  fracture. 

In  compound  fmeturen  every  effort  should  be  made  to  avoid  ampu- 
tation. Good  results  have  been  obtained  even  by  excision  of  the  lower 
end  of  the  ulna  alone  or  of  both  bones. 


CHAPTER  XXI. 

FRACTURES  OF  THE  CARPUS  AND  HAND. 
TracCanes  of  tlte  Ckrpuft,  of  the  McUciirpal  Bonea.  of  the  Phnlungn. 


1.  FRACTURES  OF  THE  CARFAX  BONES. 


Fr 


.f  tl> 


i>lort'  been  tliou^lit 
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ACTITRK  o(  uijy  o!  tiie  i'urp.al  hones  iiiis  heretolore  been  inou^ni 
Ui  Ik!  a  ven*  rare  injury,  Init  the  (hschisnrc^j  <if  the  j--rays  ami  tlic  nt- 
tentiou  anMisi^l  thereby  have  rt'siilte<l  in  the  rtHMi^'iiition  of  a  number 
of  fracturt^  of  the  boaphonl  s*^>  fouriiderable  as  to  warrant  the  ophiiou 
that  the  injury  is  not  verj*  infrequent 

Scaphoid.'  The  first  re[»4>rte<l  case  of  which  T  have  knowledge  was 
obecr\*o<l  by  I>^tenncur,  nhhoujrh  two  earlier  cases  of  "  fracture  of  llie 
CUpal  liones"  seen  by  C-loquet  (Diet,  en  3i)  vols.,  art.  Main),  have  iKren 
mirrally  quotol  as  of  the  ^uphoiil.  Tlie  j^tMxmd  case  is  that  of  (5ui- 
boat ;  it  wan  caused  by  a  fall  fn>m  a  hoight  and  was  aeeompanie<l  by 
fntctun*  of  the  os  mn^um,  oiineiforni,  and  piriform.  A  few  specimens 
of  old  fracture  have  been  preserved  iu  nuLseunis :  some  of  thcni  in 
which  union  ha^l  faile«l  were  tliouglit  to  be  developmental  vajyf:irio8 
and  ti-miod  **  naviculare  bipartituin."  Flowers  ineomplcte  friuMure, 
lCuthrrfonl'."5,  and  mine,  of  189t»  were  all  du<'  to  ^reat  violence,  anti 
lite  iii;L;L;no:4is  w:is  made  at  autofxsy  or  tlmnit^h  an  associateil  wound. 

In  tito  last  few  years,  after  the  x-rays  had  <lemonstrated  the  cxist- 
ea^  of  tile  injur}'  anil  clinicuil  rec^iguition  had  bec*inje  easier  and  nioro 
ttHanni,  a  numlKT of  fa-«\s  have  Iwen  rennrt<'<l  and  the  fnicture  has  been 
ihe  theme  of  sevi'Ril  |K»jM'rs.  The  prolmble  IrtHphncy  i^  indicat<Ml  by 
the  fact  that  Lilieufeld  found  7  vhm^  anion;;  \2H  patients  with  fracture, 
who  carae  for  late  tmatment  to  the  Zander-institut  in  l^ip/.ig,  and 
Ulau  HAW  15  ca^.H  in  a  year  and  a  half.  I  have  seen  3  old  case.H  and 
il  frefh  ones.  Of  the  latter,  the  first  three  luive  been  rept»rte<l,  two 
hi»T»  are  nhown  in  I*latr«  XXIV.  and  XXV.,  the  sixth  was.  stHru 
ilh  Dr.  Kenyon.  In  two  the  proximal  fni^jment  w:is  disloeatitl,  and 
movit)  by  op(>ratiou.  in  one  it  was  j4lightly  ilis])lae*'<l  :ind  not  rt*moveil, 
»c  |ntii-nt  n.'oovcring  with  ^o<^l  us*.*  of  the  wrist.  In  J)r.  Kenyon'a 
tlir  result  wiw  pjod.     Of  the  other  the  n^sult  is  not  known. 

The  mfvluinism  of  the  injury  is  not  chnr;    ap|i!irently  it  can  be 

'  '     '1    dp  1»  H.H'.  Auat.  I<H».  vol.  xiv.  p.  Iftl;  Onibnat, 

s  HjfHt.  of  Siira.,   Am,  vi\ .  vol.  i,  p,  r^ :  Kortu- 

>'-  !'rd.  <tln!4tt<>w   Ml-*!.  Jour,  1N!)|,   p.  3V.':  Stimann, 

Jonr.,   H^y  -il.  irnr^,   Aiivniv,  H«.  .!«   fl'V.  l'<*^.  V-  ^^ •  ^"  ^'">    .*>(ok«, 
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caiiBed  hy  violence  which  prestos  the  ticaphoid  a^inHt  the  nuliiw,  but 
I  am  in<:limMl  to  believe  that  it  is  coniiiionly  ftlerteii  hy  cn»t«s-iitnun9 
"aviilsicjii-fnu-ture,"  usually  in  forced  dorsal  Hoxii»n  of  \}iv  wriikt  lo' 
one  of  HoHiri|i^,'r's  ami  one  of  mine  it  was  caused  hy  pahnur  Ili'xii*iu. 
The  line  of  fracture  passes  tlirougli,  or  close  to,  the  middle  third  ufthei 
bone.  Dinlocation  of  the  centnd  fni^ment  cxist(Hl  in  four  ofmv  cAsttt^ 
aud  lia!$  hccn  reported  in  several  utiu-n* ;  it  is  UHually  luickwaru. 

The  i^yniptonis  are  complete,  or  alnio-^t  compIi't<*j  btiffneftftof  ih**  wrtAl, 
pain  on  pressure  over  the  scaphoid,  especially  in  the  deprcKnion  between 
the  extensor  tendons  of  the  thumh,  the  tulttifihYf  aud  more  or  ]em 
marked  nulial  aUluetion  of  the  itand  with  ^shortening  of  ihp  4li?itaiire 
between  the  styloid  pnK'cijs  oi'  the  radius  and  the  trnftezium. 

Appn'Utly  failure  of  union  is  fnijuent  (4  out  of  Blau's  15  ea»»), 
pD'Huiuahly  hecause  llu*  piMxinial  fnignieut  is  jjenenilly  intnt-articulaff^ 
and  cut  otT  by  the  fmcturc  from  ib*  hlood-su|ipty.  Some  of  tlu^  ol 
siMH-imenii  (Wollf)  felmw  HmiHtth^  even  ebiimattMlf  .surfacrs  i»f  fm<'tu 
In  I^ui^'h  case  the  8niall  ecntral  fragment  could  be  eaMly  ditiloca.: 
backward  aud  replace<l. 

The  trciUmcnt  h  immohili/.ati4»n  and  massage.     When  there  in  <li 
location  of  one  fnigment  it  :>;hould  \)e  removed.     Lilienfeld  found  coi 
Biderable  loss  of  motion  in  the  ohl  canes,  and  in  one  of  mine  anchyliisi» 
was  almost  coniplete.     Hoflinger  and  Kautniann  recommend  exctti^uio 
of  the  bone   in  old  ca^ei^  to   re8t4»re  function,  and  the  latter  rpct>tti 
mends  for  thiH  pnqjose  an  incision  between  the  extensor  tendons  of 
the  thinnb. 

The  semilunar'  ban  been  reported  broken  in  two  t-ases, both  by  gn-at 
violence  aud  with  aK'Jix'iutcd  injuries  of  the  region.    lV8le'8  wa?j  double. 

The  cuneiform   and   piaiibrm  were   broken  in  Guibout's  cubc 

The  08  ma^um  has  been  reported  broken  at  ihe  neck  in  three 
observed  clinically,  and  of  eonrw*  xome  doubt  must  remain  of  the  nocu- 
rucv  of  the  dia^noais.  The  first  case  wa.s  that  of  Hubert,  <|uo|i*<J  ta 
doul)tful  in  the  Trniti  tlr  (liiruff/iv  of  Le  Dnitu  auil  DellH't  fnmi  the 
Ann.  rk  7*h^ntpfufiffur  fir  UotjnHtn^  1815,  ]i.  14fi.  'I'he  othci-ft  art*  tboAr 
of  Moty  (Gaz.  df»  Hdp.y  1H90,  p.  034),  which  seeniH  accurate,  arwl  of 
(luenuonprcz,  very  briefly  nbslnict^^'d  in  the  Uev.  dr  (%ir,f  1H82,  p.  SI 
I  have  ?*ccn  one  ra^e  in  wliit^h  the  |>osHibility  of  fracture  was  Miggmtrd: 
by  |»ain  on  prcasure  over  the  neck  of  the  bono. 


IS 

»uble.   i 


2.  FRACTURES  OF  THE  METACARPAL  BONES. 

While  simple  fracture  of  a  metacarpal  l>one  is  not  a  very  cttmmfHij 
accident,  still  it  ts  not  so  nirc*  as  some  authors  have  infem^  fn»m  hre^-j 
pital  statistics.  Mnlpaigne  found  Ifi  «ist'S  in  a  total  of  2'177  fraetureBi' 
of  all  kinds  tn^atnl  at  the  Hotel-Pieu,  a  [x-iventiip-  of  ().**7  ;   P  •\ 

0-1  <'as<*s  in  a  total  of -5517  fra<'ttircfi  treated  in  the  Paris  i  ^  * 
durinjf  the  years  18»>l-^3,  a  jx^rcentap^*  of  1.16.  Of  PolaiUnn*  tvi 
CiUM's,  57  won?  men,  only  two  were  old,  and  none  wen*  infants. 


*  Ptwtc*;  Rnll.  S<oc.  Atmi.,  1A4.%  vol.  xviU.  t>- 
IBHI.  p.  110. 
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The  third  and  fourth  are  most  frequently  broken,  the  first  and  fifth 
least,  SimtitlaiKvmj*  frueture  of  two  or  mon*  is  fivt|uent  when  the 
iqjnry  h  «-oni|»4iiin(). 

A  von'  few  04i(i<>  of  probable  separation  of  the  dif^tal  cptpliy.si.s  have 
Inttn  nrfonlf**!,  <ino  by  Ma]|;ai);rTi('»  «ne  hy  Hamilton,  ami  one  quote*! 
by  Polaillnn  frf>m  a  thesis  hv  Piehon,  the  ages  beinj^  nine,  eight,  and 
Iwdve  years  rer'i»<»etively.  There  was  failure  of  union  in  Maljjidpne's 
caM\  but  wilhtMit  disturliance  of  function  when  la-st  wen»  thirteen  years 
aflrr  th«»  injury.  B<Mmett '  has  desc*ril>ed  a  variety  of  fnieture  of  tl»e 
lici-M'  of  the  tirsi  mctaear|ial,  an  obli<|ue  fraettirc  by  which  the  pjilnuir 
\iaU'  of  iJiis  end  is  se|»anited  and  the  remainder  is  displaced  mt^re  or 
leHH  Imekwunl,  so  that  at  firwt  si^ht  the  injury  appears  to  lie  a  subluxii- 
tioQ.  He  colleetiHl  nine  examples.  The  usual  displaecment  is  an^- 
lar,  the  apex  of  the  an^le  being  directe*!  Vmekwanl  or  forwanl,  and  at 
Uu*  «ami*  tinu'  the  fripnent?*  may  i>verndc  lotijrituilinally.  Milrs  and 
Stnitliersi  {bjiinh,  Med.  Journal,  April,  lf>04)  observed  ten  cases  in 
four  years, 

C&U80.  The  cauf*  may  be  direct  or  indirect  violence.  When  direct 
it  is  a  blow  upon  the  back  or  even  the  pulm  oV  the  hand,  a  full  or 
blow  u|>»»n  itti  jftide,  or  a  cnisljinp  fonv,  the  hand  U'ing  caught  between 
two  Milid  ImmIIc^.  The  first,  second,  and  fifth  metaear|>a]8  are  the  ones 
moe*l  fnipu'utly  broken  !)y  direct  vitdentH*. 

The  (N>niuione$it  intlirecl  causi?  is  violence  nM*eive<l  uiHin  the  dintal 
end  of  tiic  bone  in  the  dirw^tion  of  itt*  long  axis,  bv  which  it*  normal 
cur\'e  ie  exajD^rottnl  and  fnicttirt^  pnuhifetl,  as  in  a  fall  up>n  the 
knuckles  or  a  blow  with  thi*  fist.  I>in>dale  repi»rted  u  case  in  wliieh 
fnirturc  of  the  ihini  mrtac:irpal  was  i-iuised  by  a  fall  ii|)on  t!ie  rnd  of 
the  outjitrelohcil  midille  finger.  In  a  CTise  re|>ort<rd  by  Dupny^ren,  the 
thinl  met;tcrHquil  Ume  was  bn»ken  by  U^ing  bent  Ixu^kward  in  a  trial 
of  strength,  the  eonle^itants  trying  to  force  each  other's  wrist  back 
with  their  fingers  intfrlocfce<i.  Velpeau  sjiw  the  same  bone  broken  by 
traeiion  n{M)n  the  index-  and  middle  fingers  with  s^tnie  twisting. 

BymptoniB.  The  symptoms  are  the  deformity  due  to  the  displace- 
inent  of  the  di»tjkl  fragment,  abnormal  nioliility,  crepitus,  [»ain^  and 
ixiabilitv  to  use  the  fingers.  The  deformity  is  usually  «lighi  and  nuiy 
be  wlw»llv  masked  by  the  f^weJIing ;  abnormal  niobility  and  crepitus 
may  be  found  by  flexing  an<l  extending  the  eorrt*sfM>nding  finger  and 
at  tlkc  aime  time  making  pressure  U|Min  tlie  |.inlm  nt  tlic  siip|x»se<l  sctit 
offmcturp,  so  a#  to  make  the  fnigmcnts  prominent  behind.  The  |min 
can  \m*  sud«lenly  and  sharply  increjiboil  by  prt*ssing  the  finger  toward 
the  carpuK. 

The  course  of  ihc  frsicturc  is  usually  simple,  and  ends  in  considida- 
tiow  in  the  course  of  thnn*  or  four  weeks.  The  complications  whi*'h 
wwiurreil  in  the  eighty-4>ue  can's  collcctet!  by  Polailloti  w<'re  infiiimma- 
tioti  of  thr  niqwi-nu-ljniiqwl  joint,  union  with  Tr»ark<'<l  disphuvnient, 
fQ«i<m  of  adjiMuing  Imuk^s  whrti  both  were  bmkrn,  and  dt-vialion  of 
tiM*  rxlensftr  t^'udons  by  a  vohiiiiinous  f!]dlus  in  otic  each,  and  failure 
iif  onion  in  fhre<*.  In  neglec^tiKi  eases  of  fracture  at  or  near  the  knuckle 
>  Bcnnvlt:  DrUi>ili  M^Mintl  JunriDtl,  July,  IrtiA,  p.  IX 
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ftiippnrution  is  not  iiifi*eqiient  and  may  so  extend  jib  to  cau.«  marked 
di.^ilH)ity. 

Treatment.  The  first  iudicatiou  Is  ti}  prevent  a  t«in  Acvcn*  iaflam- 
mntorv  reaction  if  it  thn*nt^'ns,  and  with  this  objcot  the  hand  should 
Ix^  kfpt  at  re^t  in  an  t-Iwatwl  jnihition. 

If  there  is  no  disphictiiicnt  or  tendency  thereto^  a  «iniple  initnnhil- 
izirig  drerv^^injj  of  cotton,  ^K)nnd  on  snn^ly  with  a  roller-lmndagr,  i'*  Mtf- 
fieient,  the  finpers  beinjr  It'ft  free  tn  prevent  their  stifTeninjr. 

A  inethcKl  that  ha.4  long  found  favor  \i  to  fill  the  jmlm  with  a  w^f-B 
of  tij2;ht!y  parked  cotton  or  !»i»me  simihir  Piihstnnw,  or  u  hall,  over 
whieli  the  iinj^erj?  are  elos**d  and  fiistenrnl  <lo\vn  with  n  hnndo^-  fir 
adhesive  plaster.  The  flexion  of  the  fin^r  ovrr  the  firm  nms.s  ti-nd* 
to  draw  the  kniiekle  downward,  ami  thus  prrvnit  f^hortt'iiinj».  The 
support  furnislied  1>y  the  adji>ining  bonce  is  an  ndditional  ai<l  a^ini*t 
disphicement,  and  the  baek  of  tlie  hand  can  be  left  |>artly  uneovfrrrd 
for  ins[)e<*tion. 

In  fraeturc  of  the  third  and  fourth  metacarpals  the  hand  may  Ik» 
bound  npfin  a  ilorsal  or  ]vilmar  loni^ittjdimd  splint  suitably  fKiddiil  and 
fastened  with  a  roller,  t)ut  tliis  |>lan  is  un!«uited  to  fmcturt'^  of  eli** 
second  or  fifth  Iweau^e  theeircuhireonipresidfm  exerted  by  the  l>aiida^* 
tends  to  caurto  lateral  displacement. 

If  oontinnona  traction  e^eems  neoesKary  to  overconae  a  tondenry  to 
displarenient  the  finp.*r  may  be  hound  to  tlie  adjoiniuE^  (>iu>«t  f. 
days,  but  it  is  ini[K)rtant  that  immobilization  of  tin*  fiufrers,  c-j 
in  the  extended  position,  should  be  avuidt?<l  or  nmde  as  brief  a*  jioit- 
sible. 

3.  rRACTUEES  OF  THE  PHAUU^aES. 

Thctdc  fractures  are  usually  due  to  direct  violen(^\  and  in 
qnenee  are  fn»qnently  comiH)und  or  at  lea^l  acc<)mpanied  by  lacenitTtHll 
or  brnisinp  of  the  soft  partH.  A  few  wises  have  Im'cu  n'|»«irtefl  of  friw- 
ture  i>y  indirret  violence,  as  iu  a  fall  or  blow  u|m»ii  tlie  i-nd  of  the 
finger,  or  by  having  the  finger  caught  and  fixed  while  the  hand  ot»ri«J 
tinned  to  move. 

The  proximal  phalanx  is  the  one  mo(*t  frequently  broken,  the  tei 
niinal  phalanx  mosit  nirely. 

The  Mymplom.4  ufHtn  which  the  dingnoMB  is  niado  in  simple  fractun^ 
are  mobility  and  cn-pitus. 

The  progress  of  the  c^iw  in  simple  fracture  is  toward  pntinpt  rrpair 
in  e(m){M>uud   fractun.*s  the  suppuration  18  apt   trt  Ik*  prolonginl,  aniti 
necrosis  of  t^plintern  and  even  of  one  of  the  prinripnl  fnigmenis  is  not 
unctmimon. 

A  well-<^tablished  rule  of  trwitnient  of  injuries  of  the  Imnd  l»  lOj 
save  everything  that  can  be  s:»ve*l»  but  it  nee*!-*  limitation  in  ^Mirnp^^nnd 
fracttin»3  (»f  the  lingeiN.  While  it  is  d«'sirable  to  save  the  thnnib  or, 
any  part,  of  it,  oven  at  the  price  of  anchylosis  of  Ujth  the  joint.**,  the^ 
name  value  docs  not  attach  t*t  the  fingers,  and  a  rigid  defomiwl  fi»f^-rj 
that  has  be<'n  fi»ve<l  with  much  4liilicidty  is  often  a  source  tif  an  murh' 
ineonvfuirnce  that  the  patient  *ubse<picriily  -ieekc  relief  in  amputation. 
It  is  iK-tter  that  membern  hj  injured  that  rigidity  will  probably  reault 
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imodld  be  removed  at  first,  for  the  attempt  to  ftave  them  cannot  be 
nuKk*  without  incurring  cortuin  ri?ks,  |>roIong<»<l  suppuratifm,  phkginon 
of  th<'  fi>n-timi,  totanuH,  which,  ulthr»tigli  sonu'what  remote,  ?liotild  not 
be  1  ■    '  '  of. 

1  '  atnient  of  simple  fracture  the  usual  indiuitton  to  prevent 

dispUuvment  is  habitually  met  by  means  of  a  m"uldc<l  [uilmar  splinl 
maile  *>f  |iasleUjnrd,  felt,  or  gutta-jwrcha  tu  which  the  tingtT,  sliglitly 
floxr*!,  ii*  made  fast.  This  answers  very  well  for  the  terminal  and 
miildle  phalanges,  but  it  does  not  support  the  proxiniiil  one  siitlic-ii  ntly. 
Sitnrtiuifs  a  stniight  splint  is  used,  Mmietinies  a  plaster-of-Paris 
licimliigT'. 

A  riimnion  displacement,  important  to  bo  pnarde<l  aprainst,  is  an 
angular  one  with  the  aj>ex  directed  forwanl  nnti  eauseil,  I  think,  by 
ibe  at*tion  of  the*  inton)sjieous  miistrle-S.  The  ])ersisten('e  <if  this  dis- 
placenH'ut  constitutes  a  perious  inconvenience,  for  it  limits  ilexion  of 
the  nu'lacarpo-piialangt-al  joint  and  crejites  a  prominence  ii|j4»n  the 
palmar  a>|>04*t  of  the  phalanx,  the  skin  covering  which  nmy  lK'Con»e  so 
seDMtive  that  a  Hrm  gnisp  caimot  be  taken  of  any  hard  object. 

A%  a  palmar  splint  does  not  entirely  prevent  this  displacement  I 
prefer  to  close  tJie  hand  upon  some  firm  cylindrical  body,  a  rollor-kin- 
djigc  (iir  example,  and  fasten  the  fingers  down  with  strips  of  adhc&ive 
plaster  applitil  longitudinally  along  the  back  of  the  hand,  the  tingers, 
am!  the  front  nf  tht-  forearm,  aii<l  additionally  PecunMl  with  a  few  turns 
of  a  Uimlage.  The  roll  must  be  large  enough  to  give  ample  support, 
and  by  pa^^t-ing  the  Hnger  along  the  dorsum  of  the  phalanx  the  (HM.'ur- 
re-ncc  ot  displacement  can  be  rt*cognizc<l.  It  will  be  rememberetl  that 
the  tendon  of  etich  extensor  muscle  is  attaehe<l  to  the  Ijase  of  the  prox- 
imal phahinx  by  a  short  Iwmd  winch  limits  the  arlion  of  the  muscle  to 
that  phalanx,  and  that  the  extension  of  tiie  middle  and  disttd  phu- 
IsngVtB  is  aciNHuplished  by  the  iuterossei,  which  als(»  tlex  thr  metacarpo- 
plflilftngvttl  joint  ami  are  relaxe<l  when  the  fingers  are  closed.  The 
tcodrncy  to  overriding  is  thus  efleotivelv  opposeil  by  this  ]>osition,  and 
the  displacement  which  then  most  ncfHls  to  be  guarde<I  against  is  the 
one  alrMi  that  is  most  readily  dt'tecti:*d,  angular  disphu'cment  with  the 
angle  directcil  barkwaril. 

Supjttirt  that  mav  bo  huffieient  in  some  cases  can  be  readily  obtaine<l 
by  binding  the  brolcen  tinger  to  ilic  adjoining  ones  and  sup]x>rting  Ixilh 
or  all  tlirec  u|»on  a  I'ommun  splints 


TER  XX  I  r. 

FRACTURES  OF  THE  PELVIS. 

Fractures  of  the  Ring  of  the  Pelvis,  Sacrum,  Coccyx,  Ilintn,  Inohiain,  Pubis^ 
Rim  of  the  Acotabulum. 

Following  weII-foiiiide<l  custom  I  grotip  in  one  section  nil  fneiiirr* 
wliit^h  l)rt!ak  llio  conliniiity  of  ihc  ring  of  the  wlvis  ami  tHin-iiler  wpa- 
ratcly  fra<*tnreM  of  the  individual  Iwnes  whicn  do  not  break  i}w  coo- 
tinnity  of  the  ring. 


1.  FRACTURES  OF  THE  RING  OF  THE  PELVIS. 

The  most  fre<inent  cause  of  this  lesion  is  the  pa-*sagt^  of  the  wh<^'l 
u  heavily  laden  wagon  ncross  the  thigh  and  liy|»ogiistrium  ;  among  tl»r 
(►thers  are  falls  upm  the  feet  or  the  huttooks,  the  eavitig  in  of  an 
enibankment,  and  crushing  between  the  buffers  of  railwav  <-;irb  or 
other  heavy  moving  objects.  The  position  and  the  numl>or  ot  tlie  frac-i 
tur<'s  var\'  with  the  degree  of  the  violence  and  the  portion  of  the  ring 
upon  which  it  is  rei'eived.  When  it  falls  upm  the  symphysis  and  is 
directed  backward  the  arch  yields  at  itri  weakest  pointy  and  the  line  of 
fracture  passes  through  the  luu'izontal  and  descending  bninohe*  iyf  the 
pubis,  sometimes  on  one  side  alone,  sometimes  on  Utth  side^  If  the 
force  then  continues  to  act  it  presses  the  sides  uiMtrt,  and  ritJior  hnoak* 
the  sacrum  vertically  (by  avulsion)  or  ruptures  the  ligaments  of  the 
sacr«>-iliac  synchondntsis,  or  breaks  the  ilium  into  the  synchtindn^is  or 
into  the  sacro-sciatic  notch  ;  and  it  does  tins  sometimes  als»»  on  t»ni"  sid*? 
alone,  and  sometimes  on  both. 

When  the  violence  is  received  upon  the  side  of  the  pelvis  or  tho 
great  trochanter,  or  even  upon  the  foot,  it  nmy  caiuse  wliat  Alnlgaigne 
(lesiTibeti  as  double  vertical  fnu^ture  of  the  |K*lvis,  or  fnictun*  i»f  the 
ncetabuluin  to  a  variable  extent,  and  in  one  aisi;  a  fall  ii|Mtn  the  f«xit 
causetl  dislocation  of  the  entire  os  innomiiiatutn,  s4'|Kirating  it  rh<anly 
at  the  symphysis  pubis  and  sacro-iliac  j<)int  ami  forcing  it  upwanl.  In 
double  vortii'al  fnicture  the  anterior  fnicture  iiccnpifs  the  same  {Kisition 
as  when  the  force  lias  Imhmi  rtH»<'ived  n|Kin  the  symphysis,  it  crt»KN«'s  tlie 
pubis ;  the  posterior  one  is  usually  entirely  within  the  ilium  ami  )H*hit»d 
the  a<rtabulnm.  In  fnicture  *if  the  a(*etabu1um,  which  can  bo  caiif^I 
only  by  vinlcnce  tranr(mittc<l  thrt»ugh  the  femur,  the  Ikiuc  mav  l»e  simply 
fissurnl,  or  the  head  of  the  femur  may  Im*  driven  ejitin'ly  thrriugh  intfl 
the  cavity  of  the  |>elvis.  In  the  slighttT  iwseB  tlie  continuity  of  the 
pi'lvic  ring  is  not  broken,  but  in  the  more  extensive  one*  it  iij.  In 
young  jH'ople  the  lines  of  fnw'tnre  may  follow  tho<*c  of  thfl  dovd^tp* 
mental  division  of  the  !>ono  into  three. 
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^^niit  displaoemeDts  arc  seldom  great,  but  rr)mplicntionfl  are  numerous 
and  serions.  Th*-  riKi.«t  fpc<|Ui'nt  w  nipttiro  of  rhu  iirothnv,  usually  in 
itA  membranouft  imrlion  ;  among  the  othorH  are  rupture  of  tlio  hl.'ulder 
anil  lacentlon  ot  the  lliuo  veiuH  or  the  external  iliai*  artery.  Hupture 
of  the  bladder  may  be  intra-  or  extrsi-peritonKd  ;  in  some  cases  it 
appoant  to  liave  l>een  t^uscd  by  the  dire<'t  pn»s.<iire  n|Hin  the  bladder  of 
(ne  obj#vt  which  caused  the  fracture,  in  others  by  a  splinter  or  the  di*- 
plarvfi  rm^mriit.  The  other  two  lesicms  mciitioneil  are  diu*  t<i  the 
ui^platvment**,  TIm'  i*e|)nration  <»f  the  pubes  tears  the  urcthni  acnjss 
at  or  near  the  triangular  lif^nient,  and  the  jirojecling  e<lge  of  the  pos- 
Urrirtr  line  of  fnteturc  huienites  one  of  the  iliac  veins,  or  the  eilge  of 
the  luiferiop  one  U'an  the  external   ili:w  vein  or  artrrj'. 

In  a  <^ise  brielly  referred  to  by  Legros  Clark'  there  were  several 
fmctunis,  and  Hcjianition  of  the  hacro-lliac  synchondnwi.s  on  each  side 
iukI  of  the  pubic  symphysis  to  the  extent  of  four  inches.  The  rtH'tum 
ruptured  and  feee**  were  extrava-silcMl  into  the  jH*lvis ;  the  bladder 
ruptured  and  the  urethni  torn  completely  from  the  prostate  ginnd. 

The  varieties  and  the  symptoms  which  vary  notably  with  them, 
re*|uin?  !*e|>arate  mention. 

Separation  of  the  symphysis  pubis  may  be  pr«Mlueed  by  external  vio- 
Irncr  dinw'tly  pn*8sing  the  nntrrior  9ii|K'nor  f!]>ines  or  the  i»4^hia  apiirt 
or  through  Jorcinl  alMhi(*tion  of  the  tliiglis^  or  by  the  descent  of  the 
iwtuff  thnHigh  the  Mi[K'rior  strait  in  {mrturition.  Mulgjugne  collected 
aeventeen  cases  of  the  latter,  ni(».«t  of  them  occurring  in  |)ri[uiparw,  and 
RMMi  by  the  unaitled  artiitii  <tf  the  j>atient's  mn?*eles  ;  in  a  few  cases  the 
Inroepci  was  usetl.  Psnallv*  the  reparation  takes  plaet*  with  a  di.«tinct 
oiacking  sound,  and  the  g:ip  can  be  felt  with  the  tinker,  and  in  one  or 
two  oajjteH  the  fnicturt'  has  Ikm'u  made  otmpound  by  simultaniNins  hie*^ 
ration  of  the  sort  part.*.  The  jr^p  is  the  chirf  diagnostic  symptDtn.  The 
acanty  information  po.srics.se<l  U)M:in  the  giibjet^t  indicatiM  tliut,  in  the 
traumatic  oaHos  at  Irtist.  the  srpamtion  tak<»H  place  not  thrtMigh  the 
cartilage,  but  between  the  nirtilagi'  and  the  bone. 

The  traumatic  c^ses  are  no  less  numeron.'*  atid  more  varletl  in  their 
detail:^,  although  in  a  large  iu'o|M>rtion  of  them  the  force  .seems  to  liave 
been  exerted  through  the  adductor  mu^le?^  of  the  thighs.  In  two  cases 
qiHi^tnl  by  Malgaigiie.  in  a  thin!  n»fK>rted  by  Weber»*  and  in  a  fourth 
by  Earle,'  the  patient  wai;  on  hors<!baek  and  received  the  injury  either 
bv  'iniwn  forward  M|Hin  the  withers.  4»r  first  lo(»ne  side  and  then 

t'-  r,  or  by  the  muscular  effnrt  maile  to  keep  his  se:it.     In  one 

of  >inlgnigne'sawcj*tJie  rcHultfl  were  an  immediate  hernia,  rupture  of 
thi^  wrincum  with  a  separation  at  the  symphysis  that  would  admit  the 
hand,  ami  jMiin  nt  each  sacro-iliac  pyncnondrosit^.  The  patient  reiin*- 
en**!  in  thn^*  um)  a  half  months,  the  tn'atment  c^uni^liug  of  a  Windng*? 
fjfawn  tijrhtly  almut  the  pelvis,  with  the  limbs  resting  U]win  a  iloubic 
Inelin*-*!  phinr. 

In  hjirle'^  tmM-  therr'  were  <*<i1liipsc^  si'vere  |»ain,  tlnttening  of  the 
IHibvA,  and  free  bh*f?iling  fn>m  the  anutn     An  incision  in  tlic  ])crineum 

*  liifrns  (lurk  :  IHoirnixii*  of  \'t»rcnil  I^'iionK  p.  338. 

*  Awfo:  M«I.  Cbir.  Tnuu^  laas,  vul.  xix.  p  tiS7. 
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gave  exit  to  blnofl  and  nrino.  Tho  patient  mirvived  for  only  fortr 
hours,  rnul  the  iiutopsy  hIiowlhI  u  st'paralion  of  tlirtn^  inches  at  tho 
jsyiniiliysis,  llic  left  sucro-illac  svnchoiuirot%is  |»npin^:  one  inch,  and  the 
prostate  torn  coniplot<'ly  awjiy  fn»m  tlic  hhwkler  and  hanging  down  in 
:i  cavity  Hllc<l  with  clot.  Tlic  patient  was  l>clwcen  t*ixty  un<l  seventy 
years  of  a^e. 

In  an«>ther  ??in^ul:ir  case  (ninte<l  by  Malgaignc  the  jNiticnt,  a  lad 
eighteen  years  ohJ,  was  learning  to  l)c  a  dancer.  liipi  teacher  nuulc  lum 
lie  ufvon  his  hack  on  the  ti<H)r  with  his  thighs  floxe«l,  and  tlien  land- 
ing ii[M)n  him  with  one  f<K>t  on  each  knee,  sought  to  force  the  thi^h« 
ontwanl.  It  cansc<l  {\w  Ijonen  to  separate  at  the  symphysis  to  thr 
extent  of  hrdf  a   linger-hreadth. 

Separation  in  Front  and  Behind.  In  one  of  Mr.  Earless '  cosca  tberv 
was  complete  separatit>n  of  the  left  03  innorninatuni,  both  in  front  atwl 
t>chind  ;  tlie  bitne  was  forced  up  to  a  considerjiblc  extent,  and  the  cfim- 
m<ni  iliiic  vein  torn  acros.s.  The  patient  was  a  young  man,  and  rereivwl 
tlie  injury  by  jnnij>ing  from  a  tlnrd  story  ;  he  landcil  u|>on  the  left  fuo!, 
causing  also  a  oonipound  comminutoil  fracture  uf  the  calcaneum  awl 
astrapiliis. 

Similar  cases  were  collecte<l  by  Malgaig^ne,  and  two  have  l>een  ptib- 
Hshei^l  by  Saileron.''  The  injury  lias  been  caused  by  a  fall  upon  one 
foot  or  n|«»n  the  side  of  the  iw^lvis,  or  by  the  presrtun?  of  a  heavy 
weight  u|Kin  the  front  of  the  pelviH.  The  characteristic  sAmptom  w 
the  elevation  of  the  corresponding  half  of  the  {>elviA  witli  abi^encQ  of 
the  crepitus  which  in  usual ly  present  in  double  vertical  fmctnrc.  Sal- 
leron  w:ls  able  to  reduce  the  disUxration  in  hia  cases,  and  both  recovered, 
but.  as  u  rule,  the  prognosin  is  extremely  gnive. 

Separation  of  the  Sacro-iliac  Simchondrosis.  Simple  sc{knnttion  of  tlus 
joiut  is  very  rare.  Malgaigne^  fpiotes  one  case  of  it,  and  four  othen 
in  which  there  was  in  additicm  fracture  of  the  ilium.  I  have  f*cen  one 
well-marked  case.  The  lesion  is  said  al&o  to  have  been  produced  during 
lalnir. 

The  diagnosis  is  made  by  recognition  of  the  displaoemeut,  which  h 
backward  ami  ontwanl. 

Separation  of  all  Three  Joints.  A  few  cases  have  lieen  n'|M.trt«l  as 
such,  l)Ut  in  most  there  lias  btn^n  alsu  iracture  at  one  or  more  ptiiiitA, 
and  the  semraliou  t»f  one  or  both  of  the  sacn>-iliac  synehondroflcs  Iuia 
bf*ei»  only  the  gaping  of  the  joint  due  to  the  lateral  depuration  of  tl»e 
two  lialves  of  the  pelvis  and  not  a  real  displacement.  MalgaigDe 
quotes  bricHv  five  cases,  in  four  of  which  there  wert*  awMx^iate*!  {'ran>' 
tures  of  the  jwlvic  bones.  I>oU>eau,*  Diibrueil.^  and  Pollock*  have 
since  reporUMl  others.  I>ubrueil*s  is  the  only  one  in  which  then*  seem? 
to  have  been  acttial  dispheement  at  all  three  points,  and  even  in  It 
there  was*  also  a  slight  fracture.  The  patient  wa.s  run  over  by  a  wagnn. 
Then*  WIS  Rcpanition  of  two  and  a  haif  inches  at  the  symphysis  pnbts 
and  gaping  of  IwUh  sacnniliac  synchondroses.     The  sacrum  w»»  dls" 

1  Eiirin:  Loo.  eti.,  p.  S61,  Uuc  5 

*  AMUrrfm  :  Arrhivra  QMi.  iU  },Ui)   1^1,  vol.  ii.  p.  31,  Casca  I  and  2. 

*  MaU'iitiCiir  :   Ijikt.  cit.,  vol.  Ii.|i.  777. 
«  |)on*eiiii :  (^WKtte  dcs  ]IA|iiUux.  1M08.  p.  IM.  •  Ouliraflil:  U.,  ItfTl,  p.  41S. 

*  PoUock :  The  Uncrt,  IHT^J.  vol.  ii.  |>.  400. 
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placed  forward,  pniJ4.*c(ing  at  tlie  level  of  the  superior  strait  two  cieuti- 
DKtr^rv  in  fnmt  <►*'  the  ri^»^ht  ilium  mid  one  nn<l  a  iiiilf  in  front  of  the 
leH.  There  wixa  a  fracture  at  the  junction  of  the  right  iiK^hluiu  and 
pubU,  and  partial  fracture  of  (he  body  of  the  right  pubis. 

lu  each  rtL-^'  the  injury  was  caui4e4l  by  extreme  violence  ncting 
direcdy  upon  llie  pelvis,  the  passage  of  a  heavy  wagon,  the  fall  of  a 
heavy  object.     All  icnnin:it»'d  fatally*. 

nacfcare  of  the  pabic  portion  of  the  pelvic  ring,  which  ia  the  most  com- 
mon of  all,  parses  usually  through  the  horizonlal  ramus  just  in  front 
of  the  iliopectini^l  eminence  and  thmugh  the  descending  ramus  near 
its  junction  with  the  ischium.  The  fracture  may  Ije  oblique  or  Inins- 
vcrvc,  may  be  double  (of  one  or  both  pubic  lM)Ues),  or  may  U*  aswM'iuteil 
with  srjKiration  of  the  synijihyrtis  orwith  other  fracture>i  of  the  latend 
or  posterior  portions  of  the  |K'1vih.  As  has  been  nlrt»ady  meniioned, 
rapture  of  the  ligaments  of  one  or  both  sacro-iliae  itynchondnises  with 
gaping  of  the  joint  is  a  fretjuent  acconi|)animent  when  the  m*tion  of 
the  fracturing  force  is  momentarily  prolonge<l. 

The  displac'emcnt  is  sometimes  so  marked  that  it  can  l>e  easily  recog^ 
ni»*«i  by  the  eye  ;  in  other  cases  the  diagnosis  can  only  b<>  made  after 
fialjvUion  of  the  outline  of  the  l>one,  which  is  quite  accessible  to  the 
tc^uch. 

Interference  with  tlie  voiding  of  the  urine,  either  by  rni»ture  of  tlic 
urethra  or  by  pressure  up<»n  it,  is  a  freciuent  (-(implicafion.  Injury  to 
the  nrr-thra  takes  place  usually  in  the  mcmbmnous  portion.  The 
IdjuIdiT.  t<H>,  has  been  sometimes  torn  by  a  fnignient  or  rnptunHJ  by 
prt^nn?. 

The  following  are  the  more  noteworthy  complications  and  varieties 
that  Jiave  l>een  recordetb  A  man,  twenty  years  old,  was  run  over  by 
m  railway  train  and  receiveil  a  fracture  of  tlie  crest  of  the  right  ilium, 
the  ramus  of  the  left  puliis,  and  of  the  **  right  pubis  close  tu  its  juncv 
lion  with  the  iliac  i>ortion  of  the  Ume,  the  sharp  end  of  this  fracture 
}iad  entirely  divided  the  external  iliac  arter\'."'  A  man,  f<irty-lhree 
year*  old,  was  run  over  by  a  wagon,  was  brought  to  the  hospital  insen- 
sible, and  died  in  three  hours.  There  was  fracture  of  the  *'  ram u a  and 
biHly  of  till*  pubis  on  both  side8,and  sepanition  of  the  sacrum  frtmi  the 
left  08  innominatum.  Fracture  of  the  lefl  ilium,  the  fructnn*  extend- 
ing acPTMW  ibe  pectineal  line  and  causing  laceration  of  the  letl  external 
iltttc  vein."' 

Fracture  of  the  lateral  portion  of  the  ring  occurs  in  two  principal 
fbmiflp  one  in  connection  with  fracture  of  the  pubic  |»ortion,  the  other 
a  fm^rr  radiating  from  the  cavity  of  the  acetabuliMu.  The  fortncr 
ta  tba  one  to  which  ntlentiou  WHS  first  called  by  Malguigue  under  the 
title  nf  (AmAir  vrrticitl  fmrturr  of  thr  pr/riV,  a  variety  of  which  Im-^  Invn 
dcserilN'd  at  much  Imirth  bv  Voillcruirr*  as  rrrtiml  fnirturr  nf  (hf 
mirrnm.  The  posti-rior  line  of  fmcture  lies  eitlh'r  in  IIk*  ilium  rutin-lv 
iMrhiufl  (he  acetabulum,  <»r  in  \l\v  sacrum,  or  |>urtly  in  tin*  iliiuu  or 
fornim  and  partly  in  the  sacro-iliae  sym^hondrosis,  and  liometimes  th< 
sacram  is  mishoil  ratlicr  than  fractun^i.     The  cause  apparently  may 


<  Uwv&.  VSM,  vol.  I  p.  317.  Qw 
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lie  a  force  acting  in  either  the  aiit4?iYv-|>ostcrior  or  trangverec  clwini^Urr 
of  the  (Krlvis^  or  upwunl  a^^iiKst  tho  tuberottity  of  the  iscrhium.     TIm' 


Km.  151. 


Double  TortloiU  fVtteture  uf  Ihu  puU  1> ;  unllcd. 

roost  ppomiuent  symptoms  in  these  wises  are  in  the  position  of  the 
nnd  in  the  extent  to  which  it  ean  be  moved.     Tlie  femur  is  attach* 


Fro.  ir.2. 


Double  roTtl««l  rrartare  of  the  p«tTli ;  rvrtJcsl  of  •arrum,  dmiblr  uf  imiItU. 

to  the  portion  of  bone  which  is  intfrniediat**  betwwn  the  two  linc»  of 
fruetuiVy  uttd  am  this  piece  is  usiiuliy  displaced  upward  and  inward 
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there  is  nppan?iit  Hliort(*ning-  nf  the  lirnb.  At  tlir  Haine  time  i\w  pit^rc 
UcooiRKXilv  n>tat<Hl  alniut  an  untcn^-posttTif^raxih  ho  timl  tlu*  iip|Mr  ]uirt 
of  the  pvlviH  is  hn>:t(K'iic<l  and  thv  lower  part  »arn)NVCMj.  The  inahillty 
to  move  the  lirnb  in  <lue  in  part  to  the  h»rk  of  a  solid  jiiip|>ort  and  the 
fi*flr  of  puin«  and  in  part  porhaf>s  to  Inronitinn  uf  the  nin^^dcH  of  the  iliac 
{t^t*siu  rnin  in  the  (iistnl>ntion  of  the  ohtnnitnr  nerve  is  not  nn<*omnioi). 
The  pnigiK.i»i$  is  unfavorable  (.*?■*)  tleaths  in  106  easeij^  I)n'iH.'hk'r)beeaiisc 
of  the  pn»i»ubilitv  of  a&sociated  injtiries.  It  n»ay  result  in  lunieness 
or  in  a  |irrTuun»*tit  ehanj^^  in  the  shape  of  the  |M'lvi>,  which  in  a  woman 
nmy  Imve  jHTi<»us  eonst^quenccs  if  pregnaney  jshotdcl  ibllow. 

Wallher  *  des**rili«<  a  variation  in  which  the  anterior  fracture  iMH.'U- 
pie<l  llie  l>ody  and  de«?endin^  ramus  of  the  pulkis,  and  the  stH'ond  frae- 
iUTv  ran  l>elow  the  anterior  ^u|>eriiir  8j)iue  of  the  ilium  to  the  fsaero- 
siciatic  notch  :  in  addition  the  upjK'r  fragment  of  the  ilium  was  ^plil 
vertii-sdly,  and  the  tifth  Hucral  vertebra  was  hrnken.  The  fni^ment 
l>etwcen  the  two  principal  lines  of  fracture  was  di^plaeed  inwarj  and 
hail  reunited. 

The  second  fonn  of  lateral  fracture  of  the  |)elvi»,  nulMtimj  fracture 
of  thr  arrffihtJum^  is  protluced  by  violence  at-linjr  through  tlie  femur, 
and  U  (juite  rare,  alrhou^rh  Dupuytren  said  he  had  met  with  it  a  nuni- 
Ut  of  times.  The  typical  forms  are  :  (1) 
three  or  four  fi.ssures  erosf<injr  the  aeetubu- 
luin  and  extending  n«peetively  thn>u>ch 
the  ilium  upwunl  or  Imckward  into  the 
eciatie  notch  and  downwnni  into  the  oh- 
tunilnr  ftiramcn;  ("J)  slip;ht  depression  of 
th4^  (Iftortowanl  the  aUlomiual  cavity  ;  and 
(.H)  the  |MiKs:tgi*  t»f  the  he:id  of  the  femur  into 
iht'  |M'lvis  through  the  broken  flexor.  (See 
GuiU*.  Htt'ue  dr  i%h\,  An.  24,  No.  I,,  and 
TU'veniii,  ibU.,  No.  1 1.)  Dr.  Apnew  n^fenj 
to  a  pri'paration  in  the  collection  of  Dr. 
Nt'ill  in  which  the  line;*  of  fnciure  follow 
thfi«e  of  the  enibrj'onal  division  of  the 
bone ;  the  union  i«  complete,  and  there  is 
%'vTy  litth'  callus  on  the  articular  surface. 

in  llie  sliRhter  forms  the  patient*  can  sometimes  walk,  hut  usually 
tlie  function*  of  the  limb  artr  much  restricted.  In  tJie  thinl  form  the 
Avniptom«  have  vane*!  e«»nsidcnibly  in  the  difli'rent  caf^*j»,  ami  the  diag- 
ntms  hiw  not  nlwavs  l>ecn  made  durinir  liie.  »S»metime!i  then.'  are  out- 
wnnl  Mtation,  fixation,  and  extreme  pain  on  motion  ;  in  other  cases  the 
raovrmenU  of  the  limb  are  quite  free  and  ptunleyft  witliin  certain  limits, 
8linrt*'ninK  i^  sli^dil  nr  ab-m-nt,  the  tnxdmnt/r  is  sunk,  and  there  is  ab- 
smrr  of  cri'pltu:^.  Iuten[>ptinfi;  fatal  caws  have  l>een  reiMirt^-il  by  Drjf, 
Neill,'  Sand^.*  Lawson,*  and  Holmc^s.* 

A  n*markable  <'asi',  which  will  serve  to  illustrate  the  jv^ssibililies  of 


Utiod  of  Ihv  femur  drlTcn  Ukraugh 
the  ftcrUbulum. 


•  WBllh«^r:  JV*    A  nut  .  Orfnhrr,  IWV 
■  I^Bid*:  > 

*  nMmmt  HrUUh  MedKikl  Joamsl,  [Vrrintmr  S4,  tftf?. 
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repair,  is  one  reporto<I  liyMr.  Moore.'  A  nntn  n»ceiv«l  a  sovrrc  injarv 
fH  thp  iiip,  thou^lit  to  Ik»  fnu'ture  of  the  nock  of  the  femur;  lio  nvov- 

il  and  was  able  t4i  walk  with  only  a  slight  limp.  At  thir  autoittcy 
sovLTil  years  afterward  the  injury  was  foumi  to  have  l)iN?n  a  fnuriurr 
of  the  pubis,  ilium,  ami  aeelabtilum,  which  allowc<l  thtf  lu-ad  of  the 
femur  to  pass  through  luto  the  pelvis,  the  trochanter  resting  ugaiortt  the 
acetabulum  (Fij^.  153). 

Similar  wises  are  reported  by  Lcndrick  and  Morel-IjavelJ^-e, 

V^erti<^l  fractures  of  the  sacrum  ar<i  not  known  except  in  connection 
with  fractures  of  the  |>elvic  ring  at  other  |Miints,  a*  alrondy  nientionctL 
A  few  eases  of  very  extensive  injury  have  l>een  ree«>nlw!,  extcnsivr 
crushing  and  muUiple  fractures.     All  prnved  fatal. 

Oourse  and  Prognosis.  The  course  atid  prftgno!?]^  in  all  Xhn^*!  cMrtf 
depend  mainly  u|>on  the  lesions  assoeintiMl- with  the  fracture.  The  only 
additional  [H>int  which  nNjuires  mention  is  one  referred  lo  by  l>*t^w 
Clark,  the  tendency  to  suppuration  in  the  IfKtse  connei'tive  itMMUe 
between  the  pubcs  and  the  bhuldcr,  cj^pecially  after  fracturt*  iif  the 
pubis  or  separjition  of  the  epiphysis.  The  u  no  implicated  and  simpler 
form^  of  fracture  tend  U\  easy  reiwir,  anil  even  frat-turcs  that  are  v«:rT 
extensive  arc  by  no  means  neeessarily  fatal. 

Diagnoflis.  The  diagno^i?*  is  usually  easy,  but  may  }>e  very  ohscnrv  if 
the  fracture  is  limited  and  without  nnich  displacement.  The  outline 
of  the  pubis  should  be  carefully  folInwe<i  with  the  fin^r  to  det<>ct  imy- 
ularity  or  loctdized  pain,  and  i>rexsure  should  be  made  backward  alter- 
nately with  either  hand  upon  the  anterior  portion  of  each  ilium  in  the 
search  for  abnormal  mobility  ami  crepitus.  In  vertical  fracture  of  the 
sacrum  »)r  in  seimration  of  the  sairro-iliac  synchondrosis  di.Tphuvmcut 
will  chauiie  the  position  of  the  |>osterior  spine  of  the  ilium.  In  dtmble 
vertical  fracture  the  intermediate  pirtion,  which  Iwars  the  anterior 
superior  spine,  is  usually  displainil  upward,  and  the  dinphuvment  is 
easy  of  re<!ognition  and  can  l>e  iliminlshed  or  |>erhaps  n*du*vd  by  tmo- 
tion  npim  the  lejr.  Fissurwl  fracture  of  the  acetabulum  would  pn>h- 
ably  |)ass  unretToj^ni/xHl,  or  at  the  most,  I>e  only  susfiect***!  fntm  the 
hist4>ry  of  a  fall  uj>on  the  tro«'hautor,  kxuH}^  or  foot  with  |>ain  in  the 
joint  and  the  absence  of  <1islocation  or  of  fnictiire  <»f  the  femur.  Fra«v 
lure  of  the  acetabulum  with  displacement  of  the  hcjid  of  the  femitr 
into  the  cavity  of  the  |>elvi3  will  probably  be  reco^oijsable  liv  iHil|st- 
lion  of  the  iliac  fossji  ihrnuph  the  anterior  abdominal  wall  or  by  digital 
or  manual  exploration  through  the  rectum,  and  by  the  dcprtHsiou  of 
tlic  trochanter. 

Treatment.  In  cities  without  much  displac^cment  re^t  in  bed  on  the 
back  is  all  that  is  re<[uiretl,  aich^l  in  the  multiple  forms  or  in  separa- 
tion at  or  near  the  symphysis  pubis  by  a  stout  pinllc  drawn  snugly 
about  the  pelvis.  IUHlu<>tion  of  a  fragment  of  the  pubis  may  «v>nM^ 
limes  l)e  made  by  di«;ilal  pressun*,  ant!  that  of  the  int<Tmc<liiitr  fnij^ 
meut  in  double  fracture  by  traction  upon  the  limb  aidcsl  by  prc^miiv 
with  the  fini^r  from  the  vagina  or  rectum.  In  com|H»und  fnu'tun** 
hnise  fm^uurnts  should  1h*  removed.  I>isplacement  of  llu-  hcarl  of  tlic 
femurihroujirh  the  acetabulum  nmy  becorrwited  by  tracti<m  iijmhi  the  limb. 

Treatun.'Ut  of  tlie  compUesitions  iN-lonpi  more  pro]>erly  to  the  subject 
'  Mvorv:  Medii-u-Cliirur^lnil  Truiiaiuitlous,  vol.  xxxiv.  \\.  lUT. 
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grm*nil  8iir)^*ry,  but  the  frrqnonpy  of  lart^mtion  of  the  urethra  niid 

le  Advantages  of  lii^  i*arly  rctHi^iiitioii  and  tnitttiH'iU  urt*  so  ^rriit  that 

deBerveB  mrtition.     On  the  tlrst  indir-ation  of  iirnlinhlu  itijury  to  the 

thra  the  cathotrr  nliould   l>c  iiUrtMluc*^^!,  ami  if  it^  ]>a.■^.saJ:L•  i(*  pre- 

rat'rtl  nr  even  rmdrntl  diflictdt  by  injiin-  t4»  the  iirothni,  an  itici.siini 

Iniuld  b4>  iimdr  thn»iigh  the  perineum  to  the  injured  }>nrt  euttinj;r  ti|>on 

«ad  of  the  cathetrr  08  ii  ^lide.     I   have  alinuHt  alwavH  found  the 

trniimtzt  un-lhri  not  only  torn  aeross  but  alijt»  j?o  freely  twjmrafcd 

yiaiv-ration  t»f  llie  soft  |>urt-i  arai<l  whieh  it  lirs  that  its  reoo^rnition 

was  difl'u'idt.      It  is  so  thin  an«i  eolIu[v*tHl  and   ili?  torn  end  w»  sliroddy 

hai  it  pan  lianlly  Im*  <listinfjuishe*i.     For  this  reason  it  is  dt^iniMe  to 

ike   ihr   incision  witli   the  aid  oidy  of  hM'al  autestheNiti — cm^aine  or 

ivjcih^ — in  onh't  that  thr  jMitient  nmy  ai<]  tlie  n.'cognition  by  |HL-^sin^ 

iriiK»-     If  |MHsibh'  iJic  two  !(»rn  ends  of  the  urethra  shouKl  Ik^  united 

oi>e  or  two  .nuiun»s  ahmjr  its  nK>f  so  as  to  aid  tl»e  |M'rniunoiit  restt>- 

itiou  r»f  the  continuity  of  tin*  eanal  ;  and  riirh  torn  end  should  be  split 

T  huli'an  inrh  aJi>n^  tlie  fl<M>r  s<i  as  to  avoid  tlie  eimtrieial  narmwing 

hieh  follows  einndar  divi.-ion. 

If  ihc  bladder  haw  been  rupture<I,  intra- orextra-jM'riton<*:illv,  siipra- 
|Kiliic  eystotomy  may  be  ne<'*le<l  to  i*va«*nate  th<»  esc-jiiK^^i  urine  :iud  ctoso 
.ti  iiij:  or  for  dniina^re  «if  tl»e  bladder.      IVrnianent  cathotcriza- 

iiifli  tlie  |»erlufal  op*»ninjj  uiay  Hoinetimes  take  tlir  plaiv  f)f 
iprapubic  drainage;  it  ih  Dot  Deeded  if  the  bladder  is  uninjured. 


2.  TRANSVERSE  FRACTXTRE  OF  THE  SACRUM. 

This  rare  injury  is  p^vhlc<M^  by  blows  or  falls  up«m  the  eorres|iond- 
>ii,  and  »p|H*ars  In  all  r:iM*s  to  have  iMvu[ii(i1  the  lower  half  of 
;ind  t*>  have  lieen  pro^hieed  by  the  foivilile  In-ndin^  inwaixl  t»f 
*   apex.      Its    direction    is    praeliesdly    transverse.      Malj^nijne    ha>» 
'|iorttil  one  ca>*«'  of  oblirpie  fraeture ;  in   it  the  violence  was  rtroived 
the  Mtde  of  the  bone,  and  there  were  also  two  incomplete  tran»- 
•rsi*  fractures. 

The  usual  liisplsioeinent  is  an  angular  one,  the  (xkx^vx  and  lower  fmg- 
kt  iM-iri^'  ilrawn  forwartl  «o  that  tlu*  a|K'x  of  the  an^rle  is  dire<'te<l 
wanl  at  the  seat  of  fracture.  The  ilisplacenimt  is  thic  in  |Kirt  to 
iIk-  fnicturinjj  fore*;  and  in  part  to  the  action  of  tlio  atlarhfd  niuscks. 
In  a  eni&e  tliat  cnnii*  under  my  obs4*rvntiou  at  F^'lh'vue  Hospital  then* 
was  exteufiive  eloufrhin^  over  the  sacrum  ant)  drnialation  of  the  iKine, 
appni  '  'f'  t*»  the  direct  violence  that  wmseil  the  fnielure.  The 
ition  i*  mcntione<l  in  two  of  the  five  CJis<*s  c(dle*'t4^il  by 
»«"<%  l^'th  tcrniitiatint;  fatally. 
M'niptoni^un* :  (viin  at  the  M*fit  of  fraetun*,  Ixith  s)Hintane«atsand 
»vokrd  by  prwsure  or  movements  of  the  tnink,  or  by  the  net  of  defe- 
I,  or  jM'rlmi»s  by  the  act  of  <N>ujjhing  ;  tlie  disphuM'nient  if  pres«.'nl ; 
labmrnnal  nt»>bilily  and  en^pitns  n*eouniz<**l  by  irnispin^  ihe  lnwer 
rnl  hetwe<-n  thr  thiirnlt  and  a  Hut^T  introthli-ed  into  the  rectum. 
in'W  *  "^jiys  "  then*  will  probably  be  present  paralysis  <»f  the  blad- 
■r  sihI  n-f'tum,  Imth  of  thexf  or^^in?*  r»*ceivin^  nerves  from  the  sacral 
IcXUis''  and  l^wst*u'  .taytt  that  when  tiiere  i»  complete displaifuient of 

*  %ga»m    Haf«rry,  p.  0£>  >  L>mwii  :  I>nut«che  Cblnirgie,  hwt  U?i.  p.  7. 
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the  fragoient  |iaralvfiw  of  die  li)wcr  extremities^  lilackJor,  and  re<rtiiiD 
k  never  afaaeni,  bat  neilhcr  aalliar  qnotee  «ay  cues  in  r^upf  Mirt  of  tlie 
itoleoMiit.  In  the  one  cane  tint  has  oomc  uoder  my  own  utiN-natiuu, 
there  uns  almo^  coinpicte  pcmlysb  of  the  lover  uidIm,  bladtJor,  and 
rectum,  which  aioe  mooths  after  the  aociikst  had  been  rDcuvercd  fnrmi 
in  great  part. 

In  Bennond*s  case^  quoted  by  Mal^goe,  tlie  frarturt*  was  near  the 
ootxyXf  and   the  lower  fnu^nient  wa$  dUplmvil  m  ftr  f^nianl  that  tiie 
finj»er  atiM  nut  be  |ias3i<.il  into  ll>c  rectaui  in    "     ' 
hail  Ui-n  intpHiiiccd  iw  a  guide.     Tl»e  fiain    - 

by  the  rctluctiun  of  the  disjdaoenient,and  rviiinied  as  Mnm  as  thetiii|^ 
was  withdrawn. 

Treatmezit.     Unless  there  is  marked  disjilaix^incul,  n«i  ir^riitnivut  h\ 
re<|uire<I  beyond  the  use  of  pads  or  rings  to  relievo  tJic  hiwer  f  * 

from  pn^sure.     In  some  cases  the  swrgeons  have  i4onght  l»»  •- 
the  pressiin'  by  flexing  the  thighs  and  sup[K>rting  tLein  uptm  piiJu^h*! 
piled  up  under  the  kiax's. 

In  two  caibea  the  surge(>u  lias  tri(*d  in  ujake  dirvt^t  proiHun*  upi>u  tlm 
lower  fnij;nient  by  dresstitp$  intnKluced  ini*»  the  rectum.  Judo*,  i|Ui>tt'd 
by  Maljpiijrne,  U3e<l  a  rylinder  of  wood  five  inchen  louj;  ami  one  inch  in 
diameter  with  gradtmte<i  etinipresses  onLside  and  a  T-kiaiidni^i'  tti  nup- 
|M)rt  the  wliole.  IternuMid  filieil  the  retrtutu  with  a  l)a^  of  lint,  winch 
AKithed  the  |Kitienr's  pain  but  had  to  be  removed  on  the  following  day 
to  allow  the  tx>weU  to  be  etnptied.  He  then  used  a  «»hirted  canula 
through  which  the  gas  and  feces  could  be  jmsse*!  at  will  while  the  rec- 
tum was  kept  distended!  bv  the  tnni|K)n.  It  was  removed  temporarily 
on  the  seventh  day,  and  finally  ou  the  niuoteeuthf  when  abuorDial 
mobility  could  no  longer  be  detected. 


3.  FRACTITEE  OF  THE  COCCYX. 

There  Is  but  tittle  definite  kuowletlgc  concerning  ihi;*  lotion.  The 
first  mention  of  it  ap|>ears  t^i  Ix.*  that  of  (^liNpiet  in  tlie  Matomenl  that 
wiien  in  old  |»oople  union  ha-i  taken  plaee  lR»twet'n  the  diflerenl  iwr- 
tions  of  the  cocty.x,  and  iK'tweeii  it  and  the  sarruin,  the  cyhwx  nnjfht 
1h'  broken  by  a  fall  u|M>n  the  butt^K'kit  or,  as  in  a  ca^?  which  he  had 
Bei^n,  by  a  kick  uiM>n  the  s:ime  part.  He  refers  al&o  to  another  caf>e  io 
which  carierf  of  the  coccyx  followed  its  fracture,  but,  a^  Malgaigne 
«iys,  it  docs  not  ap[»ear  that  CIo*|Uct  vcrifie<l  the  fracture.  Wilhin  a 
few  years  several  ciiscfl  have  hfM?n  pid)lishcd,  and  it  is  furthrrmorcpiw^ 
fiible  that  tunnv  of  the  cases  dewcril>wl  an  dislo<*»tion6  of  the  riM^cvx  i»r 
coecygiKlynia  may  have  been  fractures.  None  of  the  caec^  of  frncturc 
mentioned  has  been  described  with  any  <lctuilM,  and  there  i»,  tlu^*- 
fore,  nothing  to  be  said  except  that  the  dia^osis  must  lie  made  a» 
after  fnirtunM»f  thewirnim,  nnd  that  proWbly  no  In-atiurnt  would  In*  np- 
(Itiire^l  except  to  reduiN*  displacement.     {See  I)isIoealionr*  of  thi*  (  '(ffyx.) 

Jolly  '  re|Htrted  a  unifpie  tta!*e  *>f  eri<'aj>e  of  tlie  htwer  .M»^nM-iil  nf  the 
c<KK\vx  through  the  anus  ten  days  after  ddiverA-,  the  b»>n»'  apjKjrfntly 
having  iKx'n  broken  at  that  time, 

>  Jolly :  Medical  Kc«nnl,  I)cc  17.  1887. 
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•I.  FRACTXTKE  OF  THE  ILIUM. 

Fractares  of  the  ex|)ande<l  upper  ptirtioit  of  tJit*  ilium  are  compura- 
tivft*lv    frpqnent   ami    vary   uitlely  iti   their  position  and   extent;  the 
laK»pp  extensive  ones  pasn  transversely  or  ohli<jui'ly  fmni  before  hack- 
wan!  ut  Hiiuv  distiimre   Im-Iow  the  rr<-'rtt  and  uri'  ahMR-iated  hontetinien 
Mrith  vertical  lincj>  Mhich  divide  the  up|M*r  fragment  into  two  or  more 
tMirtiorift.     Molgaigne  tayi*  that  when  tlie  fnieture  lies  near  the  erest  it 
[fHfftn?  nmiinonly  at   a  triangtilur  prominence  on   the  crest  near  its 
liaidle,  and  nin»  thence  backward  or  forwani,  or  in  l>oth  dircctionn, 
win^  a  enrvcil  line   the  concavity  of  which    in  directetl   ni>ward. 
friM'turi'  may  Iw  limited  to  a  ^nlall  portion  v\'  the  rim  of  the  Ixmc, 
IJm"  anterior  »np*'nor  spinous  proeei*:*  or  the  outer  lip  of  tlie  crest. 
n  a  unitpie  t'm^*  ol»siTve<l  by  Hamilton,  the  |M>Hterior  biiperior  .spinous 
'pfTK<e»4i  was*  broken  off  by  a  fall   uj»on   the  back  ;  and   Kiedinjjcr  and 
iJnliart'  liave  tihown  experimentally  that  the  anterior  inferior  .^.pinoiis 
troocsA  can  \tv  l4irn  off  by  putting  tlie  V-lipament  of  the  hi|)-joinl 
ipon  the  strt^teh.     In  a  case  rep<.>rted  in  the   BuiUtiua  dc  In  Stn*ieU 
lAtuUomupif^  IS<>7,  p.  283,  the  anterior   bU]>erior  and  inferior  spinous 
|imcc!iiae!(  w»»re  broken  off  while  still  in  the  eon<lition  of  epipbysta  by 
&faenaA«aipr  uf  a  wa^ui.     The  jiatient  \va.s  fifteen  years  old. 

Tn>e  displaoenient  ia  usually  hlij^htly  outwuni,  an<l  forwaril  when  the 

le  of  fracture  iij  U-low  the  anterior  suijcrior  spine,     Fnijrment*i  of 

cresil  alone  may  be  markedly  displace*!  upwanl,  and  after  fracture  of 

anterior  HU|H-rior  j^pine  the  fnigment  may  1h!  displacwl  downward. 

The  caus4'  has  heretofore  l>een  thouj^ht  to  be  direct  violence 


^xclu.'dvdr,  but  Hamilton  reported  a  ease  of  fracture  by  roti^ular 
ejKirating  a  pti*ee  of  the  crest  three  inches  lon^  and  includinj;^ 
anterior  euperior  spinous  pn>ee#s.  Nickerson'  hii^  re|>«»rt*,Hi 
XhcT  of  the  anterior  .«ni»erior  spine  with  ab>itracts  of  four  adflitional 
cases,  and  Whiteloeke^  two  othern  in  lad>  eighteen  and  nineteen  years 
uld  while  ninnin^r,  und  Altiertin*  and  Hevcrdin^  nimilar  onef*. 

Syaytona.  The  usual  aipis  of  iiain  and  Mwelling  are  incn*a8e<l  by 
the  )wwi>ri«(iMl  bnii$iin^  of  the  overlyinjr  sttft  |)arts  ;  abnormal  mobility 
and  ■•tin  Im*  fell  on  munipulntion  at  times,  but  their  manifestn- 

tinr.  II-  ii|H»n  the  |>ositioD  of  the  frajtrment,  the  postun-  of  the 
patietit^  and  the  (*outruction  or  relaxation  of  the  inuscle><.  In  a  cjise 
iiDclcr  roy  care  where  a  largt?  frajrment  compaseil  of  the  anterior  hjdf 
of  xUt  cn»t  luid  the  adjoin  inj^  Imjiic  had  been  broken  off  by  a  fall, 
moliilitv  and  crepitus  would  at  times  difeapj>oar  cntiivly,  ap|Min'ntly  in 
cnn.«*'*pien<x'  of  slight  chanprcH  in  the  p<»eilion  of  the  fragment.  In 
fvrkinf*  for  mobility  and  erepitu»i  the  alxlominal  mu:^^le>*  t^hiuild  be 
rrlaxnl  by  l>endinj^  the  Uxly  (orwanl  and  to  one  >*ide,  and  the  thigha 
ebon  Id  In*  flexed  on  the  iH*lviii« 

T\w  patient  is  usually  unable  to  walk,  because  of  |uiin  or  of  the 
of  a  lack  of  Hupp<irt. 

•  [.iiiharf :  I^niri'titN'rk'it  Arehlv.  vol.  xx.  p.  fit. 
»  Nlrkerwn  .  I»rnt«rhi-  nicd.  Worli..Ti»^hHft.  Mart^h  %  ISM. 
■  Whlt«lorkrr  l^not.  Nov.-imIh  t  .*-.,  \»*C\ 

•  Alhrrtlii:  La  Prwvlncp  MMlirw).*.  l^^-T.  r-  711. 
'  jUvvfdla:  Ceiitnlblittt  fur  Uiirurgii^  1!MX).  p.  358. 


F/tACTURES. 

Course.  The  course  is  usiiully  a  simple  une,  und  (lie  patlenU- 
sometiines  iiblo  tu  lejiw  tlieir  ImhIs  in  two  or  tiinx;  wivka.  In 
very  exceptional  casos  wliere  tlje  violcnee  had  \n.Hin  «x1rvnic  fatal 
injury  has  lK*cn  done  to  the  vis<roni,  such  as  |>erfom(ion  <»f  ihi'  intes- 
tines Ijy  a  splinter  or  bioeration  of  the  iliac  veins;  and  8iippunkliati 
has  sometimes  taken  place. 

Treatment.  The  treatment  in  simple,  re^t  in  bed  in  the  |K>Atti(»n 
wliiol)  gWcA  most  eoHC  un<l  h  most  favorable  to  the  relaxation  of  the 
murscles  which  would  be  likely  to  cause  displacement.  The  attein|>tf« 
that  have  been  made  in  tlie  few  recorded  cjises  of  fracture  of  iht* 
spinous  ]>rocesses  to  kei*p  thctii  in  phieo  by  pressure  with  pads  and 
bundages  have  been  entirely  unsuccessful. 


5.  FBACTTTBE  OF  THE  ISCUIUBC. 

Tine  h  one  of  the  rarest  of  the  fractures  of  the  {K-lvis.  MnlpiigiiP 
Collected  only  .six  cases,  and  the  list  ha.H  not  been  since  ini'n-axfl  hr 
any  rej>ortetl  in  dct^iil.  In  some  of  the  eaiie?i  aluiont  threntirv  iMdiitim 
was  lin»ken  off,  in  others  only  the  tn!)erosity.  KxjK'rinient  indi(*ato« 
that  the  fracture  may  |*ass  into  the  cotyloid  cavity.  In  three  of  Mal- 
gaigne's  cases  the  cause  wiis  a  fall  upon  the  bnttocki*,  the  fourth  wiis  a 
gmishot  fracture,  the  fifth  wa.s  cause<l  by  an  explosion,  and  the  sixth 
was  in  a  woman  who  had  rccovcrc<I  from  a  double  vertical  fracture 
of  the  i)elvic  ring  with  a  displn(H.'ment  that  narrowetl  the  inferior  strait 
so  mucli  that  two  years  afterward  delivery  e<>uld  be  cffect<il  onlv  with 
the  aid  of  forceps,  and  the  ischium  wa.s  broken  in  the  cfToit.  in  two 
of  the  cases  the  fracture  was  comminutetl,  and  in  one  of  thctn  aL» 
com|MUinfI,  in  the  other  the  scrotum  wis  lacemted  and  the  urethra 
t4)rn,  presumably  by  violence  receivetl  at  the  same  time  upon  the  jieri- 
neuin  and  not  by  disjtlaceuient  of  the  bone.  In  the  simple  easw 
there  was  little  or  no  displacement;  in  the  gunshot  fracture  the  frag- 
ment was  displactMi  downward  more  than  two  inches  by  theoontr^ctiim 
of  the  hamstrinp  ninsc^les.  The  disjilacement  persisted,  but  iIcm*s  not 
appear  to  have  intcrfereti  niat<'rially  with  the  niovementH  of  tlic  limb. 
All  except  the  sixth  recovere*!. 

Mobility  and  crt^pilus  o:in  be  reeogniwHi  by  manipulation  af  thr 
Unie,  pivferably  with  the  fin^r  in  the  rectum  or  vnjrina.  The  severity 
of  the  (Mtin  de|M-ndg  uiMm  the  violence  and  the  aisHuciatcd  injuries  and 
niaken  it  difficult  for  tnc  patient  to  walk. 

No  treatment  is  re<:|uired  except  rest  in  bed  with  pillows  or  air- 
ouahions  «o  arninf^nj  as  to  prevent  pressure  u|>on  the  bmken  lK>m'.  If 
the  ]»aticnt  Ilea  ujwn  the  side  the  knees  may  be  kept  flexed  to  relax 
the  muscles  which  are  attached  to  the  ischium. 


6.  FRAOTTTRE  OP  THE  PtTBIS. 

Tn  almost  alt  cas4^  of  itn  fracture  tlie  pubis  is  go  broken  that  tA^ 
continuity  of  the  p<flvic  rinjj  is  (lestroyed  ;  the  cam's  in  which  oidv  one 
ramus  has  been  broken  or  in  which  a  lateral  fragment  has  bfen  broken 
ofl*  are  extremely  rare,  and  cunHeipjently  there  is  but  little  to  be  added 
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what  has  been  already  said  in  the  first  portion  of  this  chuptcr.     I'he 

[ooljr  casrs  nf  x\\U  liiiiit<'<l  fracture  of  whirh  I  liavo  any  fcuowledgu  are 

rcpoHf**!   by   Nivct  and  one  hy  Oippellelli.      In  Ni vet's  '  ca&e%  the 

aooount  of  which  is  not  quite  oltiur,  there  appears  to  have  heeu  a  double 

fracture  <if  tJie  dfsict'nding  ramud,  the  intermetliate  piece  was  di^iplaced 

fcrwanl  and  liad  torn  the  skin  of  the  groin.     In  Capiwlletti'e^  case  a 

man  juiu|Rd  from  a  carriage,  alighting  upon  his  feet  with  one  limb 

widely  alKJuctinJ.     Six  months  afterwanl  tliere  was  still  s^mie  swelling 

at  the  anterior  i-uiKTitir  part  of  the  right  tliigh,aii<1  a  fragment  of  Imne 

about  two  and  a  half  inches  h)ng,  and  as  large  as  the  linger  could  be 

[felt  then*.     C'apjKlletli  was  convinced  that  this  fragment  was  a  portion 

►f  the  de--<x'nfling  branch  of  tlie  pubis  and  the  ascending  branch  i>f  the 

[ischium  ih^tarhrd  by  nuiscular  action.     The  pt*lvis  a|>|)cjired  to  !)e  defec- 

Itivf  iy  at  the  i>oiut  corresponding  to  tlie  HU]>[M)scd  original  st'at 

►f  tl  .^   j-nt,  tl»*rt'  was  acute  piin  on  pressure  at  tlic  swelling  and 

kt  the  tuberosity  of  tlie  ischium,  the  patient  walke<l  limping  and  with 

[pain,  and  the  {win  was  increased  by  abduction  of  Uie  limb. 

7.  r&A.0TI7BE  or  THE  RIH  OF  THE  ACETABTTLXrH. 

ThU  Ls  a  lesion  which  sometimes  accom|>anies  [uirtiul    or   complete 
lUliMStion  of  the  fentnr  upon  the  |>elvis. 

The  ui>|»er  and  rMwtcrior  |>ortIon  of  the  rim   is  the  part  most  fre- 
|UpntJy  broken,  ana  the  accom(Ktuving  dislocation  is  conunonly  back- 
In  one  of  MTyer's  cas<»s^  there  were  tw<»  fnignicnts,  au<I  in 
tnncuve's  case  three,  but  in  this  latter  the  fracture    was    nnieli 
►re  extensive.      In  another  case  (M'Tyer)  the  fracture  had  united 
ith  hut  slight  displacement,  and  the  ligamentum  teres  was  untorn. 
Tlie  svmptoin.H,  when  the  case  firnt  eonies  nmler  observation, are  those 
of  simple  tlinliication  buckwanl.  awl  the  cf»mplication  of   fracture  is 
lV00|n)<2ablc  only  by  slight  crepitus  felt  on  manipulation   or  during 
dnction  and  by  the  «*:isv  recurrence  of  the  dishKuition  after  rcducti<in. 
imetimcK  the  head  of  the  lionc  slips  out  of  its  M>cket  again  as  soon  as 
III?  traction  ceases,  in  other  cases  only  after  the  lapse  of  a  few  hours  or 
movement  of  the  lind>  or  body, 

Mnlgnigne  cidls  attention  to  the  m^oessity  of  making  sure  of  the 
^xi)»trncc  of  a  «lisli»(*jitii>n,  and  of  not  depending  for  tlw  diagnosis  solely 
p«»n  cn*pi(us  and  I'Jisy  recurrence  of  the  displaeetncnt,  signs  whicli 
ay  ai^mitHiny  fnicture  of  the  ni-ck  of  the  femur.  The  prominent 
i^tinction  U'lween  ilishwation  bnekwani  and  fracttire  of  the  ne<*k  of 
H^  femur  is  in  itu'  |uisirion  of  the  limb,  which  is  Hexe<l  u|H»n  the 
lvi»*  and  riitntiNJ  inunrd  in  the  fornu:'r,  and  nsiiidly  slmight  antl 
tIaJod  uutwuni  in  the  latter,  l>ut  this  alone  Hliould  not  be  de(H.*iKk*d 
pfin,  the  jxinition  of  the  hi*ud  of  tlie  tsMie  xhoilld  be  made  out. 
The  treatment  shi»uld  U»  directed  to  the  prevention  of  a  recurrence 
tlie  di-^lixation  after  iu  reiluctiun.  <^)ntinuous  traction  gave  me  a 
reiiult  in  one  rasi«,  but  tliwireticjilly  abduction  ami  extension  of  the 
&huuid  be  maintained,  as  the  attitutle  nlo^t  op{>osed  to  nvurrenec. 
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FBACTURKS  OF  THE  FEMUR. 


Fractures  of  the  upper  end:  Head»  neck,  separation  of  cpiphyHin,  through  tbr 
trocbiuitcr  and  neck,  grt^at  trochanter,  tmchantor  minor.  Of  tJie  nhrnH,  1^ 
the  loiror  end  :  Int«rcondyloid,  Boparation  of  epiphyniii,  eithrr  cnmlyk, 

TnK  table  in  Chapter  I.  showB  422  fractim^fi  «f  thr  frnmr  in  a  1o(al 
of  12,072  cases  (3.5  per  cent.).  Those  of  U»c  I^omUm  H(»spitjil  fur 
twenty-six  yearH  show  S2I.'J  in  a  total  of  51,9.S8,  aiMiiit  6  j»er  cvnl. 
The  Berlin  and  Halle  reeon.ls,  qiiot'xl  by  Gurlt,  hIiow  in  totaU  of  23*i 
and  97  fractnres  of  the  thigh,  76  and  21  of  the  neek  of  tin*  l>orir  re^jM-r- 
tively.  The  records  of  Bellevue  Hospital  for  nine  years,  eollatf^l  liv 
Dr.  F.  E.  Hyde,'  contained  302  eases  of  fracture  of  the  thi^h,  in  which 
the  position  of  the  fracture  wns  ntated,  (lividwl  as  follows:  m*ek  61, 
upper  tliird  (exclusive  of  neck)  34,  middle  thinl  169,  lower  tliiwl  31, 
of  which  7  wore  of  the  condyles.  Of  236  fractures  of  the  thiglj  nrrordcd 
hy  H;in»ilron»  84  were  of  the  neck,  30  of  the  up|)er  third,  Hd  of  the 
niiddh'  tijird,  and  36  of  the  lower  third. 

Malgaii^ne^H  analysis  of  311  fractures  (104  of  the  neck,  207  of  the 
shafl)  according  to  age  and  sex  is  as  follows: 


Fracturb)  or  THE  Shatt. 

A^v.  Mftlo. 

2  to  20  y««rs 35 

20  ••    10      " 41 

40  '*   60      " 43 

00   "   80       " 20 


Fracttrbis  or  thb  Nibck. 

i«t.  Male. 

4  to  SO  yean 9 

60"80** 9 

AborefiO      " SO 

48 


1.  FEAOTtTREB  AT  THE  UPPER  END  OF  THE  FEBfUB. 

In  this  class  are  includeil  fractures  f»f  the  head,  of  the  ni*ck  of  xhm\ 
femur,  separation  of  tlie  epiphysis,  fnietures  of  the  j;n»at  tr<»olwnler] 
and  H*pjinition  of  its  epi|>liy?<is,  fnictures  thnm^h  the  trochanter,  and 
fracture  of  the  trochanter  minor. 
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A.  Fractxires  of  the  Head  of  the  Femur. 

THd  only  rcpcirt*.**.!  instances  of  this  very  rare  injury  have  \wvu 
iti»Hl  in  cajKi*  in  which  there  was  also  di^lorution  l»tirkwnrd  of  the 
iif  lite  Unir.  Hiedel  (quoted  l>y  Hnttu)  rejMjrtt^l  one,  a  Iwiy  fit  teen 
W&TH  old  wh<*  hiid  lieen  run  over  hy  a  heavy  wagon.  The  <lisIoeate*l 
fiead  was  split  hy  a  line  of  fmetiire  which  als«>  traverse<l  the  neek  hm- 
fritodtnally,  ami  the  ]>o8terior  |>urtiun  of  the  rim  of  the  aeetuhuluni  was 
cruiJied,  The  u|»|mt  outer  fragment  and  the  trochanter  were  removed  ; 
the  rest  of  Uie  head  was  returned  to  the  socket.  Healing  with  anehy- 
loaa. 

Bniun^  reported  n  (similar  ra.se,  the  line  of  fracture  running  from  the 
iiks«*rtiun  of  the  ligamentum  teres  to  the  nttaehmeni  of  the  wipsule. 

I  Ahow(.*d  to  the  Now  York  Surgical  Society  '  a  s|>eeinien  »iiowing  a 
CTKiiih  of  the  anterior  |K>rlion  of  the  head  one  inch  long,  half  an  inch 
with*,  and  one-eighth  inch  deep,  cause<i  evidently  l>y  impact  against  iin 
eXQat063&  sttuatcci  elo^  behind  the  rim  of  the  acetahuhim  ;  the  injury 
doM-dy  rcHMuhleil  that  €ir<'asionally  prcMluee*!  in  the  head  of  the  hunierUH 
in  an  anterior  dislocation  l>y  impact  uguinst  the  e<lge  of  the  glenoid 


B.  Fracture  of  the  Neck  of  the  Femur. 

This  is  esfientialty  a  legion  of  advanced  middle  life  and  old  age,  and, 
U  the  tabic  given  alK>ve  shows,  is  more  common  in  old  women  tiian  in 
oU  mrn.  \Vhitman*  hua  j^liown  that  it  is  mnn*  fri-^iuent  in  chi]<lli<HM| 
Umn  \uis  iH'n'tidon;  I.K.*en  supposcil,  though  still  relatively  ran*,  and 
Hnfllik*  coikN'tin]  7H  ea^^es,  most  of  which  were  epiphyseal  separations. 
It  i«  oAon  prixhiceil,  t<K>,  by  slight  causes,  such  as  a  nnsstep,  a  stiiin- 
blc,  a  fall  U|H>n  the  knee  or  hip,  and  these  two  facts  taken  togi-lher 
in»r  lie  change  in  the  Ume  i\s  a  niarke<!Iy  pn.Hlisposing  cause. 

Ex.>  11  of  the   thigh  hones   of  old   [VH»ple,  those  that  have   lieen 

broken  nn<i  tho*^  that  have  not.  l>ears  out  this  indication,  for  it  slntws 
all  the  parts  of  the  Iwine  much  nirelied,  with  thinning  of  the  cortical 
sihell  Bti<l  enlargement  of  the  mejshe.'?  of  the  ppongy  tissue. 

Another  reason  for  the  greater  frequency  of  these  fractures  in  the 
old  l»as  l>4x*n  s<^ught  in  a  change  allegei!  to  take  [>lace  in  the  angle  at 
whirl*  the  n«vk  join^  the  shaft.  It  has  t>pen  asst-rted  that  as  the  indi- 
vHliial  grows  ohier  this  angle  approaches  a  right  angle,  a  position  that 
wmiUI  favor  fracture,  but  examination  has  provt*d  this  not  to  Ik*  the 
ml«\  Kinlet*  found  the  average  angle  in  the  child  and  adult  KM 
lirgreft*.  and  in  the  old  128  df*greefl,  a  difl'erence  too  small  to  deserve 
att«<-nVi4»n.  rspi'cially  since  th<>  linnt.s  U'twi^en  which  the  angle  ranges 
Burmally  are  wide,  121  tlegnt's  ami  144  degrees  according  to  tlie  Ninie 
»i^r.  Similar  findinip*  liavi^  Ui-n  publishefl  by  other*;  on  the  other 
111.  Ijauenstrin  found  thr  angle  chnngc<i. 

Otlicr  piiut^  in  the  Cf>nneeti<in  l>etween  the  neck  and  the  shnA  re(|uirt* 
itkm  l>eeause  of  their  influence  in  the  ]»rodnction  of  the  fracture  ami 

*  Bnoa  :  Atrh.  Rir  knii.  nilr.  JuW  1.%,  \X02. 
*!ltlmMn  r  New  York  Mo<lt.  al  Jonrrml.  Ank'usf.  !<*«».  p.  KW. 
'Wbififian;    Animlt  "f  Shil-«  r>,  .Iiirti-.  1><C.  umi  Krl»marr,  nuiO. 
*H«ffft:  ZftiUchffin  rur  4Utl>u|Mrtl.  I'hir..  \>A.  ti.  \mn  'X  ' 
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the  iniarnntcltanlrTM: 
aod  outirr  sicitf  iif  the  xiuift 
At  it$  kiwr  estrrtnitr  h  rrirvm  a  tittic 
iatrwwrd  so  as  to  take  tt«  ori^r'  '  *mi 

a  lerd  witli  ike  Icwer  trnc} t  'fin 

tbe  cvntn  iaBt<a<i  nf  tfic*  back  of  tlir 
cjEtMlrMl  caTttv."  Tl»f*  pmU-riur  pan 
Q<  tfae  tradunter  i»  thentfurr  only  «n 
attached  to  tbc  eltaft  for  the 
af  tke  mCator  mnfcliis.  and  thr 
neehaiikaal  fancdoB  or  the  aliall  and 
neek  wicb  if  few  nee  to  the  rcsMtanoe  to 
strmiB  is  pcacticallT  tndependt-nt  of  H. 
IW  iBrefving  aeoila  chaaij^  aflerlH  thU 
sepcWB  and  mar  remove  it  ao  ooropletelj 
tlut  it  caantit  lie  «fistii^^ii£«hed  fmrn  thr 
4oiToao£ag  eanodloQs  bmne. 

The  canode  is  tHoaUy  attached  to  the 
femur  in  froat  along  the  spiral  line,  above 
U*  live  neck  a  little  sh«irt  of  its  jiinrtioD 
vith  th*"  tT>vleinter,  Iwhirirl  to  tlio  neck 
itselfabnut  hajf  an  inrh  fnvin  ihr  JnUi^ 
truehaoteric  line,  »n<*  tvt 

port  of  the  lesser  tr  mi 

and  below,  therefore,  th«*  nc<*k  lie*  en- 
tirelv  within  tlie  eafisiile,  while  almvr 
and  behinil  its  outer  thin!  or  fourth  fiart 
ia  external  to  it.  'Flioselii  \  Home 

what     in     ditfffrent     in<  1  The 

synovial  membrane  dotw  not  t'oli*>w  the 
capsale  elneehr  to  it8  in;<*rtion,  hnt  %» 
reflected  early  from  it  to  the  neck,  leav- 
ii^  a  strip  of  the  latter  between  the 
poinU  where  it  join«  the  capvale  and  the  synovini  nienibmtM*  wliioh 
sUhnn;:)i  inlnioajHiil:ir  is  yet  rxtra-articulnr.     The  p<T  -k, 

and  rontiiitw,  csinv^inlly  in  its  U|>|»er  i^ortitm,  ntinirP"  -k-Is 

wliif'li  enter  the  liead  nw\  ncrk  by  thr  mr^*  foRinitnn  litiinii  then*,   iff 
vc»*«^Ih,  one  in  uirticnlnr,  a  branch  of  the  internal  circumflex 
ry,  IB  of  c«>n!«id»*niblf  sw,  nin«  nlon^  the  iipfHT  {Mfdion  of  thr  oeiJc 


I 


ttmauxwi 


III  «*nt<'i>  thr  hcnd,  Wilkinsrin  Kinp' lon^  npi  i':ilh*(I 
the  fact  tfiut  ttiis  |M»rtion  of  the  tyridisiciini  i--^  fn^|iirntly  h  ; 
fracturr  of  the  imrrnw  |i:irt  of  tiif  uinik,  and  sii^jn^tctl  tlui 
rial  Iffanch  might  preserve  the  vitality  of  the  hmil  «»f  the  I 
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th  cifcomsUooes.  Ijatcr  observations  indicate  that  the  vitalltr  is 
ptvauved,  and  pr«4umably  by  tiiis  ugt^ncy,  much  luure  fnx^uently  than 
has  loofp  l>een  Mipposed. 

The  flivision  iuto  tntruttiji»utftr  nnd  rjtntcajttftihir  fructurts,  ho  long 
riifTent  andhtill  »o  widely  UM.>dJiad  its  origin  in  ini|H>rtant  puibologiml 
litToreDCfSy  but    it   has  proved  unKiti»fuulory  and  mihleadin^^  psirtly 
iu<«  the  two  termfl  do  not  pri»|>erly  expi-cjis  thrse  dilFcrenceis  and, 
RK|iieDtlv,  leave  a  large  jjrinip — ihe '*  mixe^J  *'  tnictnits,  thow»  in 
which  the  line  of  fracture  lies  ]>urtly  witliin  and   i»artly  without  tlie 
ceiiaiiIp — U)  \iv  cUuiped  M>n]etinieH   with  one    and  8on)etiniert   with   the 
jetKter,  and  iiartly  In^cause  the  a>*rK'iale<l  tlieory  that  repair  was*  in)i>*»«- 
[Sible  after  inlnuup^iular  fracture,  although  nnhs^'qucntly  aljamlonKi  l»y 
is  BUtitor,  Sir  A-tley  (\x>per,  and  many  time**  disprovcil,  hns  clntig  to 
it  to  many  minds  nntil  the  preM>nt  time.     The  breaking  away  from 
tbii*  ckbytili(?itii»n  whieli   has  »|tpei»re<l    in   !?o  many  of  the  ^^ystennuic 
¥ritinir^  tif  thf  hisl    thirty  yrars  ih  largely  due  to  the  late   l*n)re»j4:)r 
Btgt'lnw  who  sujrgesti.'<l  the  terms  /rfn-tttrr  ttt  Uw  vnrroir  pari  afflw  rtrvk 
ind  jnuiunr  at  the  hnan'  of  the  urck.     These  have  the  disadvantage  of 
[Knng  rather  cnrnbrons  and  of  nnclnly  limiting  the  si»at  of  fnielnre  in 
,ti\c  f«»mu'r,  for  which,  therefore,  it  s<'enis  to  me  advisable  to  sidit^litute 
trrm  Jmclurv  thnnnj/i  //*«•  turf;.     An  alternative  nu-asuiv  rerom- 
Lil  by  >*««ne  (njost  n'fi-ntly  Sir  William  Stakes  '),  itf/raHitrr  of  thi^ 
ntek  for  the  former  and  at  the  haw  of  ihtr  lai^k  fur  the  latter,  is  O|ion  to 
ihe  objection  that  the  first  is  also  ludiitnallv  iihmI  fur  ilu*  injury  as  a 
hole  and  is,  then-fore,  liable  to  be  niisoiuliThttHxl  wlu-n  nsetl  as  mean- 
ing eitJier  njon>  tir  K*-<s  than  was  intendeil.  Koeher'x'  nvmtly  pnijMiHed 
frocinni  tnibcapitniltt  fur  tlu*  tirst,  an<l  y/'*ir^/ro   iittrrtrm*haui*ri**ti  and 
iiYi    prrirochanttt'ira  for  the  latter,  do   not   seem  likely  to  be 
lie. 
The  itnportanee  of  the  distinetion  in  prognosis  and  treatment  is  C3er- 
linly  not  so  great  as  has  been  alleged,  nor  i*  the  presenee  or  aliKencc 
if  !rf>-called  impaction.     The  c;»pital  jMtint  in  prognosis — the  degree  of 
'itality  of  the  upi^T  fp.igmcnt — apiwin-ntly  di*|>«'nds  not  upon  iaij>iic- 
iin  nfir  Ujxiti  the  situation  of  tla*  frietnn',  but  n]>on  the  pret^^rvation 
if  the  viiMMilar  ntipply  furnished  by  the  vessels  which  ajipniuch  the  bone 
the  iu.-^>niou  **f  the  cajwule  and  run  to  tiie  head  in  llie  thick  pcri- 
im  of  the  net^k.     In  fnietnres  at  the  base  of  the  neck  these  v<*s(*els 
h»t   much  initiri'd.  and  in  fnietiire^  at  the  narrow  jinrt  of  the  nock 
mtiniiity  ot  the  |N'riostrnni  and  the  include*!  v>:*ssels  apjH'ars  t<»  be 
rii-nily  pre:i<'rvitl  in  nianv,  p<*rliapft    most,  ea-ie.s  to  maintain  the 
lity  c»f  the  fragmtrnt.     The  number  of  s|MH*imens  of  Inmy  union 
lAer  undoubted  fracture  at  the  narrow  part  f>f  I  he  neck  in  not  only 
irge  enough  amply  to  demonsfratr  tla*  |M>ssibilitv  of  such  repair,  but 
tlM»,  in  com|»uns4m  with   thnsi*  of  failure  of  uiiit»n  and   in  ootnu'ction 
iih  rliniiid   rrsnltii,  U^  indii-iiti-  that  sneh  union  is  pmbably  common 
iwlcT  appropriate  trtsittniMit   and  in   lh«'  ubsi-nee  of  itijutlicious  niov<^ 
lentH  at  firpt  which  may  destroy  the  connection  left  by  tlie  fnicture. 
it  !!<  clinically  im|Hriwible  [lOHitively  to  distinguish  In'tMcen 
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many  of  these  fraoturcs  at  tlie  narrow  j>art  of  the  neck  sxuil  those  at 
the  base  in  wliich  there  is  little  or  no  injury  to  the  a<ljoiuin«j  jmrt  i.f 
the  shaft  ami  its  pt^riosteiim. 

It  therefore  seems  to  me  unwise  to  make  a  .sharp  disiinetion  In'twecn 
the  tw4)  forms  and  to  urge,  as  .«ome  do,  tliat  fractures  of  tlie  narrow  pn 
of  the  rieek,  or  intracapsular,  should  he  deemetl  from  the  first  imra- 
pable  of  union  ami  IreattKl  aecordingly.  I  think,  on  die  contrary',  that 
unimi  slionlil  he  nought  in  all  cases  and  alraost  always  hy  the  same 
nii'tliods  and  that,  the  dingnostio  differentiation  at  the  nnt*iM^t,  tlien^fi^n-, 
iN  rarely  of  pnirtieal  iniportanee  in  treatment,  altiiougli  atrefliui;  prt^- 
nosin.  Altfiou^'li  the  distinction  must  itc  preserved  in  the  description 
of  tiie  forms  of  fracture  (I  shall  use  the  names  fracture  throtujh  the 
ntrk  and  frartarfjt  at  iht  hftttr  of  ihe  neck),  the  sections  on  ftymptotns 
and  treatment  will  tn^at  of  tliem  jointly. 


Oaases. 

An  irn[Hirtant  ])redisi>osing  cause  has  been  mentionetJ,  the  senile 
nirefaetion  which  begins  usually  after  the  fiftieth  year  aud  ismort* 
marked  in  females  than  hi  males. 

The  c<tmmon  cause  in  the  old  is  a  fall  to  the  groinid  while  walking; 
occasionally  a  stumble  or  a  misstep  with  an  effort  to  avoid  a  fall,  or  the 
jar  murasictned  by  stepping  down  to  a  slightly  hnver  level  than  was 
antieiiiated  ;  thus,  I  have  known  the  fracture  to  be  <.*4ui8e<I  by  stepping 
out  of  a  carnage  into  a  shallow  hole  in  the  sidewalk.  In  the  young 
and  young  adults  the  cause  is  usually  much  greater  violence,  as  in  a 
fall  fnuii  a  height. 

It  is  probahie  that  the  stniin  exerted  through  the  ligaments  in  ex- 
treme positions  of  the  limb  is  a  more  frei|uent  cause  of  fracture  than 
is  generally  supposed,  and  that  the  fall  is  s*»metimes  the  consecpient*e 
rather  than  the  cause.  A  number  of  cases  are  on  record  in  which  the 
bone  has  he^jn  broken  in  this  manner,  and  hy  efforts  so  slight  in  some 
of  them  that  they  might  easily  have  l)een  overlook»xl  if  a  fall  had  l>een 
a.ssoeiated  with  them,  and  exjK'riment  upon  the  cadaver  confirms  the 
opinion.  The  efforts  which  have  been  made  to  explain  different  varie- 
ties of  fracture  by  iiif^erences  in  the  direction  of  the  Idow  or  in  the 
p(»int  at  whiclj  it  has  b«ien  received  have  not  been  satisfactory  either  as 
a  demonstration  or  as  an  aid  in  diagnosis.  Few  patients  are  able  to 
tell  exactly  how  they  have  fallen,  and  even  if  they  could  do  so  lliere 
would  still  l>e  enough  uncertainty  concerning  the  extent  to  which  the 
{K>sition  of  the  limb  |iad  intervene^l  to  vitiate  the  conclusions  that 
might  otherwise  be  dnuvn  from  the  cirenmstances  of  the  fall.  On 
the  cadaver  the  bone  can  be  broken  at  the  narnuv  jnirt  i  »f  i  he 
neck  by  a  blow  on  its  head,  or  on  the  knee  when  the  Hinli  \^ 
somewhat  abducte<l,  ami  at  the  base  of  the  neck  by  a  blow  ii|»ftn 
the  trochanter,  if  the  cadaver  is  that  of  an  old  ]>erson  ;  ami  it  is 
comparatively  easy  t^>  br4»ak  tlie  bone  in  the  old,  either  at  the  base 
or  at  the  narrow  part  of  the  neck,  by  abduction,  adduction,  ur 
rotation. 
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Sir  Afitlcy  Cooper'  U-lIa  of  a  woman  who  turned  suddenly  while 
;  an  irrvffnlarity  in  x\\v  flcwir  kopt  the  fiM>t  fnmi  following  the 
It  nf  the  IkmIv,  and  this  was  i^iitliricnt  to  hronk  the  neck  of  the 
f(*fnnr.  He  tells  also  of  n  wunmn,  eighty-tliree  and  oue-half  years 
old,  who,  while  walking  iwroRS  the  room,  accidentally  placed  her  eunc 
in  II  hole  in  the  fl<H»r  an»l  lost  her  Imlance ;  she  t<»ttered,  hut  was  sav<^l 
frrmi  Inlliii^  I  )y  I  hose  standing  near  her,  and  found  she  lind  broken  her 
thigh.  At  her  tleitth,  HtU'en  rufHiths  aHerwanl,  the  rnii'tiire  wa>i  found 
to  nave  taken  ]>lace  at  the  junction  (if  the  neck  and  ehaft,  with  deep 
penetration  of  the  former  into  the  latter.'' 

Earle*  mentions  a  ea>«c  in  which  **  the  neck  gave  way  within  the  ai|>- 
»ulo  from  a  maw  mu.s^'ular  elfort  in  emptying  u  pail  of  water,  and  iwist- 
injf  the  ImhIv  and  i>elvia  at  the  same  moment,  while  the  lower  extremi- 
ti<-s  r\  nmiue<i  tixeil." 

Midpxignt'*  pr(Kluoe<l  a  fracture  by  forced  alxhiction  of  the  thigh  in 
an  attempt  to  di^lcK^^ite  tlie  hcatl  i»f  the  bone  forward  and  downward. 
'Fhe  cadaver  wa«  that  of  an  individual  eighty-one  years  old.  He  also 
faw  a  fracture  eauM'il  in  an  old  man  in  an  effort  to  save  himself  from 
falling  by  leaning  to  the  opposite  e-ide. 

Linbart*  wa!<i  able  to  break  the  iteek  of  the  femur  by  abducting  the 
thwb  and  then  forcing  the  Ixxly  backward  k>  ae  to  put  the  ilio-femoral, 
or  Y-ligaroent,  upon  the  stretch  ;  and  Kiedinger*and  Stelter'  havepuh- 
lislicd  csifies  in  which  the  injury  occurred  in  like  manner,  the  (ntienta 

ring  bent  suddenly  backward  to  save  themselves  from  falling.     One 
sixty,  the  other  fourteen  ytnirs  old. 

dar  action  may  be  a  cause  by  producing  a  forced  p>sition  of  the 
which  the  cjtpsule,  and  esjKcially  the  Y-Iig:imeut,  is  put  u|>ou 
the  Ktretch^  the  n)cchanisni  thru  Inking  the  Haiue  as  when  the  corre- 
aiKMidii^  liOfiitioQ  is  given  by  an  external  force. 


Patholo^. 

The   line   of  fracture   may  lie  at  any    point  between  the  junction 

of  the  neck,    and  in  the  latter 


B     T1 

^Bjof  the  head  and  neck   and  the  ba^o 

^^■^  it  may  be  aKHoeiated  with  more  or  lens  splitting  of  the  trochanter 

^^■liil  adjoining  Bliaft,  or  it  nuiy  pass  (rarely)  from  the  lower  jiart  of 

ihc  junction   of  the   neck  dn*l  nhaft   transversely  to  the  outer  side. 

FneturEH  at  a  somewhat  lower  level,  Ik*Iow  the  trm-hanter  nnnor,  will 

be  oonridere*!  among  fractUR'H  of  the  shaft.    TIrtc  are,  therefore,  to  Ix? 

rwnftid«-red  here  fractures  thn»ugh  the  wwk^  fractures  at  the  Iwist*  of  the 

iM*>ek   with   or   witliout  sfditling  of  the   trochanter,  se|)anition  of  Uie 

irfiiphyAis,  and  fnwtun*  thnmgh  the  trtH'hantiT. 

Ut)  FhLCttires  Through  the  Neck.  iSyn.  ]iitni<^ii»sidar  Fracture.)     TJic 

linjur)'  is  ran»ly  S4."<n   in  the  young,  and   itj?  fn^pirucy  ha«  been  thought 


'  Toopvr:  I^H*.  ril.,  |t.  l.VV. 

»  Ctoopcr:  Loc.  cil..  i*.  177.  fiwr  W). 

*  1  r  Climinrip,  lH*B. 


>  Htokter:  Idrm,  IkT?.  p.  Mi. 


ririf.  Ir-Ta,  p.  hI7. 
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to  increase  with  advancing  age  after  sixty  years,  hut  the  facts  upon 
which  the  opinion  rests  are  mainly  clinical  and,  therefore,  not  entirely 
truHtworthy. 

The  line  of  fracture  may  Im?  transverse,  ohlique,  or  irregnlar  ;  it  may 
lie  clofie  to  the  head  or  at  some  distance  from  it,  or  may  (rarely)  [«k*^ 
slightly  into  tl»e  head  itself.  In  a  few  old  specimens  the  appearance 
suggests  that  the  line  of  fracture  wius  inoiimplete  on  one  side,  bnl  as 
the  head  in  such  cases  shows  a  well-marke<l  angular  displacement  it  is 
probable  that  tlie  I'meture  was  eijmjtlete  with  bending  but  no  other 
displacement  at  the  aj>parently  continuous  portion  and  crushing  else- 
where.    The  surface  of  fracture  is  frequently  irregular,  but  sonaetimes 


Pio.  165. 


Fio.  156. 


f  . 


FraGiure  tbrough  the  nock  of  ihu  femur.    (F.  mA- 


Bo-cftllcd'MnromplHe**  f^mctareof  Um 
neck  of  the  femur.    (KSnio.  ) 


iiuiform  and  sometimes  smooth  or  irregular  on  the  side  of  the  ]u*nd 
wliile  the  mvk  on  (lie  other  side  is  crushed  or  comminuted  (Fig.  155). 

Angular  deviation  at  the  fmctnt'e  is  the  rule,  tl»e  ajH'x  of  the  angle 
being  ustially  direet***!  forwanl  nml  upwaitl,  and  is  lial>itually  etfectetl 
by  enishing  of  tlie  bone  nv  by  }M'tietration  nf  one  fragment  into  the 
other.  Tins  |K»nutration  or  impactiou  is  rarely  mort;  than  a  simple 
ititerloeking  of  the  irregularities  of  the  surface,  although  Bigelow  ' 
roporl(?<l  one  in  which  considerable  force  was  required  to  separate  the 
fragments ;  jM»ssibly  the  fixation  was  due  to  in<.M)mpleteness  of  the 
prinviry  separation  at  some  point  on  the  |K'ripherv,  as  in  the  so-<viIle<l 
**  ineom]>leto  "  fractures  (Fig.  15<j), 

The  ]>eriosteuni  of  the  neck  appears  usuallj  to  remain  untorn  over 
a  portion  of  the  periphery,  and  may  even  be  complete,  as  in  caaes 

'  Rig<!low  :  Iam'..  cit.,  p.  131. 
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»« 


rrportwl   hv    Mayor*   ain!    Stanley.'     In    one   of  my  specimens    the 

uati>ni  punitm  ik  nearly  an  inch  wide  and  is  nitiiateil  at  tin*  lowi-r  and 

posterior  pirtion  i}£  the  neek  ;  in  anotlier 

P><»-  l'*"'^-  It  wa-s  hnmdly  prefH»rve<l  in  thi'eo  bands*; 

in  other  rejtorted  cases  it  has  Ix-en  l>ehiud, 

lK>)iind  and  above,  and  al)ove  and  in  front. 

If  the  prinuiry  displu<'enient  is  prewt,  or 

if  it  is  increase^I  bv  an  attempt  to  i>ear 

the   wci)rl)t  njMin   tfie  Iind>,  the   mplnrt* 

may  be  or  may  l>c<?onie  i-i^niplete  an<l  the 

fnijjmentrt  may  be  widely  .s<^|wrati'<I,  l>otIi 

(d'  which  ciivunistatieeii  would  seriously 

affect  the  pn>gnoHis  ;  under  Hiniilnr  eir- 

cnmstanees  the  eapnulo  nmy  be  toni, 

[b)  Separation  of  the  epiphysis  has  Iteen 

demonstnited  by  K|ieeinien  in  a  few  eases 

and  suspected  in  a  number  in  which  frao- 

luru   of  the   neck   \\i\&  fjceurrtnl  in   the 

young,   but    there    is    re;iH>n    to  believe 

that  it  is  mriT  even  than  frat'tun*  at  the 

e<trres|M)nding  age.     The  cMuijugid  cirti- 

\;\^r   inime^liately  adjoins  the    hea<l,   iiml 

bonv  nidon  takes  place  between  the  seven- 

lirnih  and  twenty-tii>t  year*?.     The  first 

wise  verifieil  by  direct  examination   was 

re|M>rte«l  by  Btnisseau.^     The  |katient  wai* 

(itleen  years  old,  and  was  run  over  by  a 

wujTiin.     The  symptoms  were  shortening:. 

eversion,  and  inability  to  move  the  Hmb. 

^Vhe  patient  died  in  a  few  hours.     The  se]Hiration  was  complete  ahing 

„       ..^  the  epiphviieal  line,  mid  tlie  heail 

Flo.  loo.  '       r    1       .1  I        II 

was  attaehetl  to  the  tuxk  unly  by 

a  strip  of  |H*riosteum   tMo  nnlli- 

metres  wide.     The  |Kriosteimi  wjis 

strip]x*d  up  on  the  inner  and  lower 

part  of  the  neek.  and  the  i-jipsule 

was  turn  at  its  Inner  |nirtion. 

Ki-tehcr*  rcjMirts  two.    The  first 

is  that  of  a  ^irl  sixteen  ycjirsold. 

who  fell  while  wnlkinp  and  struck 

upon   her   riKht   troehnnter.     On 

tlio  th<'<)ry  that   if  tht»  injur)*,  as 

siipjvjs^tl,  wns  a  fnicture  ihronjjh 

the  ntrk   (or   si*|mratinii    of  the 

scT*«i  oUL  ^Koi^ftft,)      o|>iphysis)  rt'imir  was  im|»ossib|e, 

an  o|H'ruti>rn  wasdone  three  w*fks 

later  for  the  removal  of  the  upper  fragment.     A  fracture,  hidden  by 

•  Mayor:  l>»i*tN    '■' 

■  Ktaolrj '  Mi^i'  ■•  xms,  1H25.  vol.  xlM.  p.  Ml. 

*Bi(iiMr«a  :  Bull. ...jtomiquc.  IH??,  p. '^H 

*  Kochci :  TnkUKh  wiohtltivr  KrAktarfurnien,  ISBG,  pp.  -^itn  a-tid  '.>43. 


Ill--   rt>  >-v    III  ft  buy 

Id.   (HoLTojt.J 


line,  with  pene- 
;  tlwlBtter  «m 


^mmt^tmtmBB^  w«i  then  tunble 

pM„«advBfttakBilBaboip(taL    AfterappB- 

%  Bmm  which  iKtOMMd  au  time  ponsd. 

of  thnv  crticiiiie- 

•etiTv  Bad  pisivfl^  of 

ThccaaiCfiM  ftaad  si  the  ofRffsthnik  shown 

■MflstUdr  i»d  hi  the  aettelwlam  that  k 

Eeake :  oe  ask  was  beat  shaqJr  «towawsnl 

with  fi>roHaniItt«? ;  the  cotl 

aod  the  finb  fixed  in  abductioo  and 


t«>iru<l  ftutur*  lit  tb«  baie  of  the  r«nrix  femorU,  with  b«n41uc  of  lb«  bMd  backwmid 

jiiwnnl  nitiition.    The  biHtory  ends  with  tlie  recovery  from  the  open- 
tioii, 

I'oliinrl  *  ropnrtr*  n  permna!  cnsc  verified  by  operation  nnd  qnotei 
two  othr<n«,  ainJ  Whitinun  '  rpjiorts  (iiu»  in  wliifh  tlie  injury  we* 
<^iiw<l  by  foroilil**  alxliiction  of  tlie  thigh  in  a  lad  sixteen  yeans  old, 

>  rnlMid :  "  TnuuMtk  H«'puiitlou  (»r  the  F.pifihyiim,**  p.  081. 

*  Whitmatl :  AuiuIm  uI  Kurgcrj,  Fobrunn',  1W)U,  p.  16L  8m  aIm  Med.  Ntwa,  Rfpl— 
Ur  »4.  IMM. 
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the  dia^riHiHis  being  i^onHrmed  by  a  skiograai  taken  three  weck^  after 
tiir  uividriit.  JItf  thinks  the  i^'paratltm  i&  oi\en  only  partial,  the 
ftytiiiiCotn.'*  at  lin^t  l>eiii^  a  slight  limp  with  some  gtiftuess  ami  piiin^ 
and  later,  after  wmii**  teli;xht  violenee,  tiniBe  of  fracture.  In  two  eaaea 
lie  e<prreele»l  the  (Jisplacenient  through  an  anterior  incision.  Ram- 
utedl  *  thinks  that  nearly  all  injuries  of  the  neck  of  the  fenuir  in 
patientii  U-sr;  tiian  ei|;htei'n  years  oM  arc  sejNirations  of  the  epiphysis 
ul  that  coxa  vara  ih  a  fretpient  rL'siilt. 

{r)  Fractures  at  the  Base  of  the  Neck.     (Extracapsular  and  "  inixnl  " 

rm^liin.^)     The  liiR-  ^f  fi-.irtmv  follows  ai^linarily  the  junrlion  of  the 

sthaft  <juile  ehtsely — that  h,  itcoimriiles  with  the  spiral  line  in 

%d  the  intertrtK'hanteric  line  behind  as  they  |mss  hetwivn  the 

rn^  and  letter  trochanters.     It  may  extend  downward  and  detach  the 

trochanter  from  the  shaft,  leaving  it  attached  to  the  neck,  or  go 

lower  and  t*emrate  a  |xirt  of  the  shalt.     At  it^s  upi»cr  part  it  may 

deflect  to  either  side,  orosaing  the  outer  jKirt  of  the  neck  or  traversing 


Fiu.  1<W. 


Via,  m. 


.;  -  '11:     ■  r)t  ot  the  tctuax 

viUival  tpliiiuniic.    Vertical  wctloo. 


Repair  after  fractune  of  the  uliIi  at  thv  femur. 


ibe  gnat  trochanter,  in  the  latter  cafe  passing  quite  Itcyoud  the  limits 
cif  tlftc  ueok. 

In  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  both 
tmchanters,  splitting  ofiT  one  or  two  pieoe.s,  usimlly  fn)m  the  |)OHtenor 
Mir&oe  of  the  great  trochanter,  or  comminuting  it  completely.  Mal- 
Ipugnc  thought  that  ^Lniplc  fracture,  division  into  only  two  fragments, 
cxoecdingly  rare ;  the  only  case  of  which  he  knew,  cxcludiog  two 

Arch  fEir  klin.  i'hlr.,  to).  Ixi.  part  3. 
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in  which  thp  frnotiiro  crossed  the  trochnnter  horiwinlnlly,  was 
described  bv  R.  W.  Smith.'  luid,  as  even  in  this  two  frnjrnienlH  Ift 
broken  olf  the  lrochanl<r  behind,  it  \^  evident  that  he  Ulieve*!  rtmsid- 
emhle  conindinition  to  be  the  rule.  Hamilton  refers  tn  two  siriiilar 
ftp<*cimens,  one  in  Dr.  Mutter's,  the  other  in  Dr.  Nfill'-t  i-olh-etion  ;  in 
one  of  uiy  own  s|KHriinenB  there  was  no  sphntering,  and  in  another  the 
fracture  was  almost  identical  with  the  one  quote*!  by  Midgni^ne  fMro 
Smith. 

The  common  fnicture  is  that  in  which  the  neck  is  bent  backward 
with  crushing  of  the  |H>.sterior  part  or  i»cnetra(ion  nf  the  neck 
into  the  triH-hanter.  l*rof.  Hijrolow*  dirt^tnl  especial  atteiitioti  to  this 
bending  backward  and  in»|»actii>n  (I'ij!;.  l-^i*)  an  the  iui|M>rtiiQL  tinitunss 
of  the  most  common  form  of  fracture  in  this  region,  the  sympt<»ros  of 
wlncii  are  pain  and  tendemcHS,  disal)iliiy,  sliorteninp;  and  ever^iion,  how- 
ever slij^ht,  absence  ^A*  crepitus,  ami  nitation  *>f  the  trochanter  idiout 
i\\v  head  of  the  bone  ana  ecu  tn*,  and  he  describfd  the  displaiH-'nienl  iun 
a  rotation  of  the  head  and  neck   backwaixl  and  downwanl  u|x>a  tins 


Fig.  162. 


Ki».  163. 


ComtulimUxl  fnuTtun*  ur  tlir  tiit'k  uf  tlic  fenmr 
AuU'iiur  iMiiuci. 


Pmcttirr  <»f  the  nork  of  tlir  frmtir 
•putting of  tbd  ^Tomx  trochAutcr. 


(Hirtion  of  the  anterior  wall  corre**fxinilinjj  to  the  s]>im1  lino  uniting  Uie 
trtH'haiiicrK  as  !j|»on  a  hinf^.  This  di>[ilacement  aoconuts  for  (he  ever- 
Hioti  and  sb'^ht  shortening. 

A  certain  amount  of  mii^appreheni^ion  has  reAuIte<l  frf>m  the  U)*e  of 
tlie  witrd  o/iywfW/oH.  Fm)Nicti(»n,  in  the  si^nsi*  of  penetration  and  fixft- 
tion,  is,  I  think,  uncommon  ;  while  (^rushing,  with  <»r  without  jK-netra- 
tion  or  much  splitting  of  the  trochanter,  is  the  rule.  The  |x>netrat)t«n 
or  cnishinjf  may  be  limite<l  t<»  the  |>osterior  part  (thissas  h:w  been  said, 
is  il»e  most  common  conditi( 

I  R.  W.  l^iiiirli  r   \jM\  cit..  (^um  'M. 

'  tU]{rlow :  The  lllp,  p.  11^  nud  Bo*tnii  Mcdtettl  und  HurglatI  Jaaraml,  \^T\   \v\  w 


mitcil  l<»  the  |>osterior  pi 
condition),  i»r  the  nick 


may  ttini  upon  its  upf-^T 
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portion,  making  that  tlu»  hin^,  and  sink  its  anterior,  posterior^  nml 
l»»WfT  Willi*  into  X\u-  snbstanot'  of  tlie  Iroohnnter,  or  the  nock  niMV  Im.* 
<lrii-cn  ImmIjIv  into  \\\v  troclmntor  without  niurh  rhnn^  nf  diriM'tion, 
and  rnay  ••vt-n  jH'M«'tnit«*  to  the  op[>osite  widl.  In  exceptional  ca.'^es  the 
lower  fnipuent  may  penctmto  the  upper  one. 

The  ffpHttiug  of  the  trochanter  may  he  limited  to  one  or  two  pieooa 


Otcttinliiuteil  fr&i-iuiv  at  lliv 


f.u.ur. 


bniken  olT  itfi  posterior  bonier  (Fig.  163),  or  it  may  lie  very  prnenil 
Ig.  164).     The  extent  of  the  splitting  seems  to  h%*  independent  of 
tliat  «»ust'il  the  fracture,  oxtf^nsive  comminution  Iwiu)^  S(»me- 
ilui-ed  hy  a  simple  full  while  walking,  'aa  in   Fig.  Ui2,  whicli 
from  onr  of  my  own  sjM'cimens. 
In  a  few  eaK*«  tht*  angular  ilisplacement  of  tlic  neck  has  hf^nx  in  the 
i{>«j?ite  dirxT'tinti,  h»  (hut  tlie  linih  has  l>eco  rotated  inward  instead  of 
bwanl.     IL  W.  Smith*  d^'mrrilwa  one  such  tf|>eeimen,  and  Higelow' 
KT.     In  a  numiNT  of  eu8<«  inversion  Iuih  i'xist<Hl  when  tJie  frag- 
■ri'  not  intrr](H'k(Ml. 

I  .  ir  di»[»hu'emi-nt  i»f  the  neck  and  the  form  of  the  fnwtnrt 

ipl^car  Ui  \w  <yinnei't*Hi  with  lln-  nuxle  of  production  of  the  fni<iiir<* 
kud  tiie  attitude  of  the  liudi  at  the  moment  of  fricture;  thus,  if  tlie 
limb  lA  extender  1  and  rvrinietl  nutwani  or  alMhiet^wI  the  anterior  iH>r- 
tiim  of  the  capsule  is  t/<nAe  and  the  (>ost<rior  jMtrtion  of  the  iicck  ih 
^driven  into  the  truehanter  (Fig.  165);  if  the  lindi  im  slrungly  addueted 

*  EC.  W.  Hnilth :  Loa  «lt,  p.  liBSL  ■  Bl|cv1uw ;  Loc.  dU,  p,  li». 
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tlio  (Icrp  penetration  is  fouod  cspeciallv  nt  llie  infi'rior  fiortkiii  of' 
n<Mk  (Fig.  1(56). 


Fio.  166. 


Kial06L 


Krw-ttirt!  of  the  neck  of  Itie  femur  Id 
abduction.    (KociiBB.t 


Fncture  ofUie  nmk  uf  th«  Ibmur  tn 

(KOCUKft.) 


The  caiHiile  U  ju^metiines  torn  ^o  llint  the  ravity  of  the  joint  is 
n]>ene<l  ;  the  laeet^tion  of  (ho  |H.'riosteum  ujkI  luijoiningBoft  \vxris  varies 
with  the  extent  of  the  eonnninutioti  uiid  crushiug. 

Bepair. 

The  qtiestion  of  the  extent  to  which  ropair  ib  poaniblp  or  pmbabW 
after  fmeture  throu^^h  tlic  neck  w  in)|N>rtunt  Ixmuse  «f  its  beurinji 
uptm  ta^atinent.  If  reunion  ih  p(»H.Hihle  an  etTort  to  ubtnin  it  ^houM 
he  nia<U%  ill  the  aWscnee  of  controlling  cmitr«imlication'« ;  if  it  is  im- 
[y>ssil»le  or  even  in»j)robal)Ic,  treatment  must  l>e  directs!  to  obtaiuiog 
the  Itest  functional  result  coniiuitihie  with  Hieh  fuilnrc. 

Thiit  repair  in  pfw*t*iblc  is  almndantly  provetl  by  yiHX'imens.  even  if 
we  di^a-ganl  thuAc  In  which  any  qiie^^liuu  eun  Ih.*  niiscil  a»  tu  ihc  clurac- 
t€r  of  the  injury  or  the  exact  situation  of  the  fracture.  Such  illnscnuivv 
.«|KH'iniens  are  those  of  .Stanley/  iSwan,*  Gurlt*  (Figs.  167  an*l  168), 
Hrulatour/  Cushing,*  Hninphn,,*  Ilaven/  and  KiK;her'  (Fig.  iei>).* 
Tbey  include  patients  of  agi-s  varying  from  eighteen  lo  eighty-one  yvftn- 

'  Suuiluy:  MiMiir«>-ChinirKic»I  TrHni*acnon8,  lii»33,  vo!.  xviii.  p.  25fi. 

*  SWRQ  :  (Jutit4*<l  by  XL  W.  Smith.  Knu'tiinw  in  the  Vicinity  of  JoiotSi  p.  SBl 
**Jurit:  Kiiut'hciiliriirhrii.  vol.  i.  p.  'M)t\. 

*  Hrulatuur  :   ML-xlicu-Chirurglimt  TniiiiMU-tiottii,  1k2^.  vol    xiii.  p.  513. 
*('u«hli)tc:  Quotcft  by  Bigclow.Tlic  klip.  p.  1^.      'Iltmipbrp:  I^iin-t,  Aumul  tf, 
^  RnvKii :   Ibid.,  1HK7.  *  K«irlti  r  :   Um:.  dU,  p.  'HM. 

*  Kur  utUrr  cit»c(«  uid  details  tlw  reader  ia  rrforred  tv  lli«  Aret  rditlou  sad  U 
npby  in  it,  |mgo  itfU. 
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icr  9{RvtnH*ns  tAufvr  olos«  fibroun  union  (Figs.  170  ami  171) ;  anil 
Fui.  1«7.  Fw.  108. 


lUr  (tmcture  of  the  nrck  of  the 
Booj  nntoa.    (GrmLT.) 


In  Pig.  lev.   <arHLT.) 


FitJ.  169. 


othrrM  in  wliirh  no  fi)rm  of  union  hail  taken  place  show  ebnroation  of 

10  hf-atl  iiud  othi.'r  rhatip'^i  ^vhich 

rmiimrtrsiU'  the  prt^Tvation  of  \i& 

vitality.      After   fibrous   union   or 

failure  of  tiniun  the  e«pe.ule  u.sually 

'  ami    ftjmetime:^    be<*onie8 

.  -wlherent  U*  (lie  iK-riosteiini 

litiitif^   the    i)iM*k.    (litis  obliterating 

all  tlw  outer  |j«ir(ion  of  the  original 

cavity  of  Uie  joint.     Tins  whs  the 

•11  in  two  ejises  rejHirl^'^l  by 

t  .  :itm1    then*   vmn  a<*tually   a 

joint   JM'lween   I  he   fr.ipueiit.'*, 

fttirfuiie  of  the  hiwer  one  being 

|)nlN*ui*<i  out  to  rvoftive  the  up)»er. 

S>nkrtinn*s  the   eapule  otaiities    in 

||ittrt.  The  two  following  rasoi*  are 
i^uiiteil  til  8)iow  tiie  ability  of  the 
upfifr  fragment  to  produce  jrran- 
uUtiiuiti  and  to  iliu»tnite  close 
fibrou!E  union  without  al)«»q>tion 
cif  Um*  neck.  TIut  arc  both  taken 
froiD  B.  W.  Smith.  Cii^^^  58  and 
69.  See  also  his  (Ak^->s  11  and  16 
for  exaroplf^  of  ebiirnittion. 
A  man,  fifty-tw(»  year>*  old,  was 
jMlrnitted  to  the  City  of  Dublin 
UiH|NUl  with  nn  intraca|)!«u]ar 
tmeitn  of  the  neck  of  tlie  femur,  and  died  of  bronchitis  on  tlie  fiix- 

1  CuU«i  Dublin  Uoiptul  Ueporta,  toI.  U.  p.  934. 


Boa;  nnloo  aflcr  fricture  KbrouKh  thd  BMk, 
if.  tubcafMattM.)    (Kw.UUi.( 
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tocnth  day.     Very  little  synovia  was  found  in  the  hip-joint ;  a  lay< 
of  lymph  covered  tlie  entire  inner  surface  of  the  ai|>£iile,  was  cli>«*?h 


Fig.  170. 


Fiu.  171. 


Fimcturv  wttliln  the  cji[Mtile ;  flbmni  union. 

(Smito.) 


Fracture  wKhitt  \hv  ciir*ale.  C!o»e 


adherent  to  it,  and  vaseular ;  at  several  points  it  adhered  Xa}  Llie  ho^d 
and  nock  of  the  femur. 

The  fracture  was  entirely  within  the  capsule.  .  .  .  The  tN?r- 
vioal  ligament  [i>erio9teum]  torn  in  front  was  perfect  tx'hind  and 
Ih^Iow  ;  the  surface  of  each  fragment  was  highly  vascular,  and  tievenl 
Hhretls  of  lymph  connected  them  ;  in  fact,  a  thin  Uyer  of  lymph  was 
elTuseil  between  the  op]x>sed  surfaces  of  the  fracture,  on  sepomting 
which  it  was  drawn  out  into  the  thin  and  delicate  bands  above  men- 
tioned. 

The  fniclure  in  this  case  wsm  caused  by  a  fall  directly  ou  the 
-most  ]>n)minent  external  |>art  of  the  trochanter  major,  and  the  paticDt 
walktnl  a  few  yards  after  the  receipt  of  the  injury.  The  foot  w»* 
ovi»rte<l  and  the  limb  shortened  exactly  half  an  inch. 

A  woman,  eighty  years  old,  fell  upon  her  ]oi\  hip  while  walking 
acrotw  her  Poora  and  was  uimble  to  rise.  She  die<l  eight  we«*k«  wSUft* 
uani,  having  regninwl  sonu*  control  over  the  limb,  which  n-ixiaiiied 
nivertwl. 

The  fractiire  was  rU«ie  to  the  head  of  the  l>one  above,  pawwl  thmrv 
dounwanl  ant]  inwanl.  leaving  a  fMirtion  alxjut  lialf  an  inch  in  Imgth 
of  the  under  part  of  iho  ni^k  attadnsl  to  the  h*wl.  The  head  Ma* 
dihplacrd  tlownwartl.  ovcrlai>ping  the  nwk  below  and  Uhind,  am! 
Iwiug  overlapped  by  it  al>ove  and  in  fmnt  (set-  Tig.  170).  Then-  wai* 
thus  a  mutual  in»|):u'tiou  oi'  the  two  fragments,  and  they  won-  further 
niaintain^nl  in  contact  bv  a  dense,  fibnius  tissue,  which  adhen-d  rlmttJv 
toUiobn,ken,„rfacea," 

neclc"!^  ^I^'^iinens  of  failure  of  union  show  entire  disappearance  of  tJic 
?  "*«  htaul  rvnmininir  in  die  acetabulum  and  oreaeptj 


preaeptiiig  a  smooth 
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unilumi  surface;  there  it) a  Himitar  sninnth  surface  on  the  met^iul  aj^ix^t 

of  Uie  shaft  at  the  place  c»irre?|M)n(ling  w  the  hase  of  tlio  neck  (r  i^^ 

172).     The  HitualioM  uf  the  iniclure  in  such  oases  eannot  be  positively 

known ;  tlie  neck  has  rlisap- 

peftnil  liv  enishing  and  rare- 

IIm  tiun,  an<l  thin  presumnbly 

con  happen  afler  either  form 

of  fnctiirc ;  oonstderia^  the 

greater  interfen.'nce  with  the 

TaacuLir  .-tupplv  of  the  head 

I   ani  <n!i|tiirieJ    to  think    it 

niorc    likely    to    hup|>en    on 

tltat  iiiilt^  of  a  tniclure  tlian 

no  the  other. 

Somespcctmenfl  with  union 
allow  mnalmiiHteipml  al)s<-nee 
of  the  neck ;  in  K>n)e,  a.s  shown 
in  Fig.  161,  the  neck  still 
fxists,  but  ha<i  been  driven 
iritA  the  tniehant«?r ;  in  others 
■■  ii.o  tli^ipiK-artMl  in  trrciil 
p-irt»  pn>iimably  by  rru&hing 
■w!  rjircfaetivc  ojiteitis,  and 
it  is  difficult  or  im|K>ssible 
exairtly  io  determine  the  pri- 

iry  [Mlc^itioIl  tif  the  fracture, 

waK"   Utter   ?peeimen<»    are 
■iaJ    interest    I)eemii50 


Fracture  with  ktwirpUoD  of  the  neck. 


X 


ve  l>een  itseil  to  supiwrt  the  theory  tliat  intorfititial  absorption 

the  neck  may  he  caused  by  a  contusiuu,  widiout  fraetan%  and  that 

ins  may  l>e  gmdually  produi^nl  a  deformity  clinically  identical  with 

It  fnlhmiu^  fractun.'.     I  have  given  elstnvhere'  reasons  for  dcHMuing 

1^  'ornvt  ami  for  believing  all  Buch  alleged  cases  to  be  those 

/'•d  fnieture. 

Other  s|H*<>iiiuMiEt,  and  they  are  numerous,  hliow  an  abumlant  prcKluo- 

aU  abotit  the  tn^ehunter  and  upper  end  of  the  nhaft.      In  |mrt  this 

irnt  is  due  to  splitting  and  dinplaeement  of  the  fragments,  but 

(greater  part  i»f  it  in  new  bone  pnnluccd  Mdiperiosteally,  or,  more 

ihlv,  by  ossitie:itiiin  of  the  attachnl  tiliroiis  and   tendinous  ti'^siie^i. 

ift  e4p^*eially  common  at  the  back,  along  the  int<'rtr(»ehanterie  line. 

tim«^  thcM.'  mafwcs  iH)  endinuH*  the    end  of  tlie  ununite<l  up]M?r 

^nt  (neck)  that  the  patient  can  walk  well  without  the  aid  of  cane 

crut.'h  (Fig-  173). 

It  i>*  all*pe<l  by  Whitman  that  after  re|»ciir  in  the  child,  c«j>ccially  in 

the  fir^t  few  montlm,  the  angle  between  the  neck  and  shaft  mny  ilimin- 

ioh  (adduction)  and  the  ^liurtening  be  thereby  notably  inercosci]. 

The  cavity  of  Uie  joint  \b  siimetimct«   <lnninishe(l  by  an  adhcfiive 

I  IMwii  :  "  lloobtral  Pr»rturv«  of  Ihr  Nock  of  thr  Frmur  nimI  thrir  Identity  with  an 
AUcivd  Pbra  «/  ArUirilU  l*rfiinu»nii "     Now  Vurk  UctliiiU  Jounial,  April  14.  1888. 
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synovitis  wliich,  aided  by  peri-arlirulur  tlnckening  aiul  retraction  iuh) 
hy  the  abovc-inentioucd  ostcoptiytic  growthn,  greatly  rcstrictj*  ita  mo- 
l/ility. 

(^L'aisiuiially  the  limh,  after  either  form  of  fnieturr.  remnins  iiHr1<H«^ 
and  niucii  pain  is  felt,  cs]K'eially  if  tinioii  has  faiUil  ;  and  there  hiv  a 
few  recorded  cases  in  whieh  riU]>|iiiratioti  has  ixuMirrptl  v\'itliin  or  wiUinut 
the  joint. 

Th<.'  dojrroe  of  probability  of  lM>ny  nnion  a(\«*r  fnutttire  thrryttf/h  the 
nerk  couUl  bo  determined  only  by  the  Rtntistie^  of  aHories  of  continutiii)> 

Fin.  I7a 


Fracfturvof  UirtMHO  nf  tlm  iwiii..    Kx,utK;mnt  mnusand  lnU'rlf>nklntr  of  Uic  IhMpnvnl*  UiM  liVT' 
IDt1U-<1  r«lr  uni*  ttr  tlio  Hmb,  notwitti»tatidlug  fiiUuivt>r  imloo. 

cflsoH.  The  eollatioii  of  re|K)rted  cases  ifl  not  sufllieicnt  bocfttiflo  it  is 
certain  that  the  pro|>ortioM  nf  failures  i>f  unitui  therein  wordd  \yc  di«- 
iroportionately  lar^' ;  the  examination  pi>!«l  mortem  of  the  |wrt  tn  more, 
ikely  to  Ik*  made  if  tlie  patient  remains  distibled  until  death  than  if 
he  hiu?  rep;aine<l  ubc  of  the  limb.  Mi>st  ni'  the  siH»cimeus  we  |Kka««aii 
of  Ixinv  union  have  \yccn  obtjuneii  from  patients  who  diisl  fmm  inomf) 
irHerenrn^it  enusc  within  a  cM>m|Kjnilively  short  time  after  the  acvidentf 
wliilr  it.-s  memory  wa.**  htill  fresh. 

Clinit!id  8tiiti»tics  are  untrustworthy  l>eeause  of  nncertiinty  as  to  thr 
exact  situation  of  the  fnieture  and  a^  to  the  extent  and  eharact<^  (»f  tho 
repair.  In  re«(|MM't  of  tht^  latter  it  is  to  l>e  iKirne  in  mind  that  sunie 
iKitient.s  have  l>een  able  to  make  fair  use  of  the  limb  even  wlieii  unt^in 
nad  entin-Iy  failed,  and  that  other:*  (at\or  fnntnre  al  the  baj*e  of  Uie 
nock)  have  txion  able  to  make  even  Icim  use  ulthtuij^rh  buuy  uuion  had 
taken  place. 

The  fai'ta  in  our  possosflion  arc :  (1)  that  bonv  or  clrw*e  filirouf-  nnion 
aAcr  frarftirr  Utvoityk  tJo'  neck  iti  poHhible  ;  (2)  lliat  the  pr»>iervation  of 
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MHj;>h  of  tlie  pi*ru>s(euni   of  tJie  neck  to   mnkc  a  vigorous   vitality 

hf  llir  in^xiX  prolMihtr   is  prohnlily  coininoii;  nnd  (3)  tliat  tlir  primary 

ii^|iluo4-mi*nt  u^lmily  cUm's  not  sojxarato  the  fmctnnMl  s*nrtaoo8,  wt  tlmtH 

[It  15  iKit  inrn*:LS(*«l  by  iiirlv  iittompts  to  use  tho  liinli  (»r,  rnon*  pjrt'ly,  l»y 

le  artittn  of  tin*  inu!4<*tcd  in  t\\o  aliarnct*  of  pntiM?r  retention,  t!ic  roniti- 

ion*  for  n*union  nn*  fnvoniMe,     W*»  alwi  know  tliat  fair  iiM-fulncM  «1 

iIk*  linjh,  ovon  rtftt-r  union  hiw  fftiUnl,  is  poHHil»Io  ;  ;in<I   it  lin-i  not  hoon 

.|»Piiv4tl  \\m\x  this  n!44'fnlnos8  is*  JJ^nlttT  or  moro  probaMf  if  liie  attempt 

to  Hrciire  nuion  lias  not  Ix^n  ntade. 


Symptoms  and  IMa^osis. 

Th<f  symptoms  of  the  fniclnre  antl  the  f^\^\\f^  njMin  which  the  diiip- 
IHoxm  must  Jx'  n»;ulo  inrlinh'  not  only  tho  nsnul  oltji'ctive  ami  snhjff^tivf 
^•ymptixns  of  fnu-ttire  hut  alsi>  tlu*   hijston*  <if  thr  cnse,  the  nature  of 
snw,  and  I'siveeially   its    Blight  dcgPtv,  which    so    nftt'n    ehar- 
ihi.s  injury. 

InUrferenca  with  Function,  As  a  rule  the  (tatient  !h  unable  to  um*  (Iu^ 
limb,  and  ho  is  not  merely  unable  to  l»eiir  lii:^  weight  u|>on  it,  but  he 
ranikkt  even  move  it  in  IkhI.  Exceptinns  to  tins  have  Ix-en  already 
montioneii,  and  it  is  not  particnlarlv  unoonnnon  to  si»e  patients  who, 
while  lyin^  on  the  lw»ek,  njin  slowly  flex  the  thiirli  U|M>n  the  jK'Ivis 
citKer  by  its  muscle;^  alone  or  with  the  aid  tif  the  hand^,  but  they  c-.m- 
Bot  riiw  the  foot  fnnn  the  bo<i,  the  kyoe  U-nds  at  the  same  time  and 
tthr  foot  is  <lniwn  up  toward  the  lH>dy.  Most  authors  linve  mentioned 
in  whieh  the  [tatients  have  walke<l  for  lonjjer  or  shorter  distami*s 
iilinlely  aftiT  (he  iiijnrv,  and  in  whieh  the  existent^  of  a  rnieiniv 
«ubei*4piently  beeome  very  ekiir.  This  is  very  exwplional,  and  it  is 
0afRDteut  t4»  U'ar  the  |H^sibility  in  mind  to  av(»i<l  the  em»r  of  inferring 
tl  a  fracture  cannot  be  pro^nt  l>ecaui>e  the  |>aticnt  is  or  ha«  l>een  able 
Ito  u^  the  limb. 

The  npiHit^ite  error,  thai  of  sup|M>sing  a  fracture  tn  exwt  becan%*  llie 
1ind»  hah  f^een  di.sableil  by  a  fall,  can  l>c  (tosily  made,  iKH'ause  a  Hinijtle 
i'vuln*»i»»n  may  c*auHe  eversion  of  the  limb  vk»  well  ai?  eeehymosiis  an<l 
fiwellin);.  and  in  !*ome  ab*cs  fracture  oiiUfies  no  other  symptoms  than 
,.|h«£e.  Dbservation  of  the  caw  tor  a  few  days  will  make  thediag^nnsis 
ilesr.  M'hitman  (l<K\cit.)  rhiimfi  that  in  the  young  the  di-^iability  ib 
^lUMnlly  much  less  lluin  in  tlie  old,  and  that  in  many  instancen  the  }ia- 
ticnttf  are  aide  to  walk  after  a  few  day*v. 

Paia  i^  always  prery-nt.  It  is  usually  !*light,  or  even  absent,  Mhen 
tho  patient  is  at  re^t,  but  is  readily  excited  by  even  slight  conimnui- 
or  volmitarj'  movement*?.  It  is  referreil  .somctimcH  to  the  rejrion 
the  tn»chanter,  sometimes  to  the  groin  or  inner  and  upper  portion 
! of  thr  thiifli*  Sinielinies  pressure  with  the  end  of  the  hnger  det^vla 
V  JM-nsitive  |K»int  in  the  line  of  the  no-k  in  front  jtisl  ont- 
I  vejv-^'ls,  or  at  the  corres|Kiiuiing  }M»int  iK'hind.  Forcible 
jkn^iwuH'  upwart!  a^ntinst  the  foot  or  inwani  againgt  tho  trcwhantcr  fre- 
ji|ueiitly  faiiH  to  eaus<'  |Taiii. 

TIm*  pofture  and  appearance  of  the  limb  arc  so  characlcrifitio  tliat  it 
almost  safe  to  maki>  the  iliagnosin  by  Mmple  insficotion. 
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S^iip^  'sfcr^u  -^.rt  W  r>!ifiun!il  tt»  feev^  t^  toif^  upright ; 


npfin  III-  lifn  k  tlir  iifn^i'ttil  linilj  appi-ars  BlKirifr  than 

iimI  Mijchtly  rtfxc<l  and  alMlnrtn],  ami   ^^ aa 

tf'»*  ihni  is  ofu^n  ven- sinking.     Tin  .  > 

:-  hwollcn  ill  front  and  on  flir  outer  -iidr,  uud  ^nxhs- 
l.|M-:in»  ufltTu <lny  or  two.     Tlic greutor  the  aborteniiig 
KiiifkiMl  i«  tliin  Hwrtlin^. 

tit  tuny  Im-  ho  nmrkt'd  tlmt  the  foot  rests  rntirrly  upon  ht 
•l^ili^r  ittiftU'r  tim  \\w  )M\liciil  li(s  n{Km  the  liack.  In  othemistr^  it  i*  so 
Ifli^lil  thiitfUM  I'rof.  Ri^^Oow  hns  j^iintcil  outjl  ii*  l>c$t  nrrignizal  bv 
i|ii/oi|Xirtn^  ih**  rxtriit  to  which  llir  two  fcft  can  Ik*  inrrrtf(L 

III  i')(i'i*|»!ioiml  *Msrs  thr  liiuh  i*  inr*-Hrfi ;  it  is  either  foun<l  s>  on 
ihif  iU'M  rxnniiimtuni  or  it  lH'«x>nii-s  «<*  aAer  a  tlay  or  two. 

Till'  «tniw»  of  thr  rvoTsk'n  i?  pr*tbaUlr  aliutist  alwnv^i  tneehiinical ;  H 
in  hirjri'ly  the  oflVvl  iif  etav^t*  acting  ufsitci  the  limb  iiiuhr  (*lian$!tsl 
riiiMlitioiiit  of  ?4i|*j»^rt-  It  b-  tivofvd  by  ^nevlar  (li-iplntvrneiit  at  the 
f  tVn  tW  «a«W<  KkUkL  m^rsjun   ha>  ;.  '    .  rycH  in  ejiso*  of 

<iilu^ia«  ••^  «  .<Kt>-  ot"  f:ajLturt  it  itv  was  no  <ii(*- 

|tlAi^*nvc»t  «f  «fcr  ft^e^^at^  *•  ruj»«jir»f  oi"  ihr  |»Tiii^teiitn  even,  nml 
f*...._».»,i.^liv  »p  >-*«•  ^4  sivH^^t.  ^ifcrtt  'joe  lirj  Upon  hin  Ix-u'k  a  <!i*- 
I  Si<ie%  isfer^u  r^*r:  W  7«!i|iun!il  tt»  feev^  the  toe*  upright ;  the 

pAfticaLirly  if  the 
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or  lefts  |[;nuliia1ly,  and  never  cxccnxIa  one  nml  a  quarter  iiichc?; 
^railiial  incn*a8c  in  the  amount  of  sli<»rteni[i^  is  claimed  !>>'  !M>tne 
path<»gnomonicof  this  varioiy  of  friR'tuiv.  The-ie  statement*  are 
triR*  only  oh  an  c.\|>n»jtftlon  of  the  averagi'  cimdition  ;  in  cxcentionid 
intmea|isular  cis^n  tlie  shortening  may  exrciHl  thi8  amount,  and  in 
[frartum  at  the  Imu^c  of  the  neck  it  may  increaho  {rmdually  in  the  taime 
irwT. 
In  mciLsnrin^  the  limhs  care  must  he  taken  to  have  them  form  the 
nnjjlr  with  the  pelvis,  that  i^eh  in  in  the  sinne  posittitu  of  exten- 
g^nd  alHlurtinn.  If  the  injurwl  limU  csmnot  l»e  hroui^ht  |uinillel 
ilinn  line  of  the  Uwly  the  i>ther  must  l>e  ab<lucte<i  to  the  r*;m)e 
To  insure  this  symmetry  it  is  well  to  stretch  a  cord  ilownward 
\i  ri^hl  an^h^  to  and  frtun  ihe  centre  of  auotliercord  stretelunl  lK»t\veen 
two  anterior  supi'rii)r  iliiie  spines,  and  then  to  pliuv  tin?  ankh's  at 
equal  di:*UimvH  fr«>m  it  and  ii.s  nejir  to  it  a8  is  convenient.  The  uiwis- 
nn*menls  are  usually  made  iKitween  the  anterior  suj)erior  spine  of  the 
ilium  and  a  malleoluH. 

Another  method  of  reoogniKin^  shorteiung  and  of  measuring  its 
It  ip  one  reoommende*!  hv  ^^r.  Brvant,  measuring  U\  the  triuiH- 
vertical  plane  pa^'-ing  thn>ugli  the  anterior  sni»erior  spinous  |>ro- 
Thu.%  in  Fig.  174  a  c  ri'presents  the  verticjd  plane  jKis-sing 
throDgfa  thene  processes,  and  b  is  the  top  of  the  great  trochanter.  In 
fnMHnre  of  the  neck  with  shortening  b  is  brought  nearer  to  c.  The 
auae  care  mu»t  l>c  taken  to  have  the  linihs  in  symmetri<-al  |>ositiont3, 
sad  I  Imve  found  it  convenient  to  mark  the  vertical  plane  by  placing 
ft  Bomll  &tick  or  {H*neil  upright  l>e»ide  the  ]K>lvis  anil  in  line  with  the 
proccascH,  and  then  to  mt^asure  the  distance  between  it  and  the  tro- 
chanter. The  snme  measurement  am  be  made,  roughly  but  usually 
with  ioitlicient  accuracy,  by  placing  the  thumbs  on  the  su{>erior  iliac 
MiMNis  process*  and  the  lip  of  a  finger  on  cacJi  troclianter,  and  thus 
lating  the  (^>miNirative  leveln. 

lUother  but   le?^  accurate  method  of  recognijsing  the  elevation  of 
tlie  l»^K:hanter  id  to  find  its  |>«Hjition  with  reference  t*>  "N(5latou's  line/* 
line  tixken  by  a  cord  Ktretched  between  the  tuberof^ity  of  the  t&cJiium 

Fio.  174. 


BfTUki*  Itlo-femarml  trl*n«la.  tat  dlAcn^MUj of  ftftctun of  th*  D»ck of  Uie  fomur. 

j and  tl>e  anterior  superior  spineof  the  ilium.  Hnder  normal  conditiouK 
ihii*  line  crowMw  the  top  of  the  tnx^hanter  when  the  thigh  is  jilightly 
ilexod  on  the  pelviH. 

Attention  biw  been  calle<l  bv  Dr.  Allirt  to  an  effect  of  this  sliortening 
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\\\\w}\  can  be  easily  rempnized  ;  the  rclaxution  of  tlie  fn>*dn  lata  Ijctwivn 
llu*  ilium  ami  tlir  lrvH:liunt('r  ami  jtint  nlxtvc  the  kruM>  tin  thr  otitir  Milr 

Am»llH*r  I'flW't  is  ihr  bn»iul(>iiint;  nml  thickmiii)^  ttf  \\\v  y\\\\wt  por- 
litMi  nf  tin-  iliii:li.  :i  clmn^r  in  sliji|h'  whioli  the  eye*  learns  to  rtHiigaii** 
fttf  «lmi»e«t  (Kithiij^ioinoiiic. 

Tho  shorteniiiiT  <T«n  sometinif»s  he  oviTcomo,  entirely  (ir  in  j^mt  iwrt, 
by  cfutlo  traction  u|Min  the  liiiil>eoii)l)ine<l  witti  enough  rotation  inwanl 
!•»  ry>m»ct  swoh  eversioti  a>*  may  cxiHt.  I  think  the  iltvail  ot's<*|«inilinp 
impartoil  fnijjniont.s  hv  tnirtion  lias  hern  exn^p**pnto<l.  The  (•eni'tm- 
tion  is  tmnsversi'.  nml  lon^iiu<linnl  triiction  that  is  not  violent  rnoii^h 
to  *ri\\\^  nuirh  jwiin  eiinnot  do  more  than  ehiinpe  the  aii^h*  :it  the  junr- 
lion  of  the  neek  anti  shaft,  it  d<jes  not  separate  the  frapnentn  fn#ni  eaiJi 
other.  Hotatory  movements  rommnnioate<1  to  the  limb  ni^  more  lik«ly 
to  lie  harm,  jl-*  is  nl>o  sneh  hiek  of  jjopport  as  will  allow  the  evcrsion 
ami  shortening  U\  Iw  iiureastMl. 

Orepitixs  t^  oerasiunally  iw^n^eivi-^l  iliiriii<;  the  miniipnhition  of  the 
li?ub  whili'  making:  either  tnu'tion  or  n»l.-ilion,  in  the  hitter  es|MX'iallv 
if  the  limb  is  at  the  same  time  flexe<l  ;  hut  it  is  far  from  U-inj;  a  cum- 
Htaiit  sii^n,  either  In'ransi*  of  impaction  or  of  Hplinterini;  that  hiivrsithr 
piiHN's  too  closi'ly  conneeteil  to  prtHhK*e  it.  The  si^n  i-  one  that  shonUl 
not  l>e  re|>eatedly  sf)nj^ht  for  ;  in  tlu'  eases  that  are  n-ally  rihwin-e  it  is 
highly  irnprofuible  that  it  can  be  obtainoil,  and  in  the  others  It  i»  not 
niMtltHl.  The  tailiire  to  obtain  it  on  examination  has  letl  t4i  maor 
cosily  errors  indiagnohis. 

Among  other  ftigUK  wliieh  may  Ik'  prewnt  are  enlai^^mcnt  of  tlic 
great  trochanter  when  it  has  been  pplit  nr  comminuted,  or  the  appear- 
ni»ee  of  its  enlargement  by  the  innanmiatory  tln\*kfninp  oJ'  the  »iver- 
lying  soft  |>arts  ehanjt^>  in  its  distance  from  the  nKKlian  line  %>(  the 
IkxIvj  clmiifje  in  the  centre  of  nttation  of  the  limb,  and  change  in  the 
depress! bility  of  the  onler  |»ortion  of  Seaqia's  j*|»aec. 

TIk*  fiilar^fenieiit  of  tlie  trtM'hanter  in  consequence  of  its  having;  Itt^eA 
Bplit  by  the  outer  f\\i\  of  the  neck  is  sometimeH  very  marke<l  attd  «i*ilv 
recii|;rni/'^'*l  iK'fon*  the  soft  pjirtf*  have  l>e<'<tme  swollen  by  frni'^ping  it 
between  the  thumb  and  tinkers.  Tlie  similar  enlargement  due  to 
infiltration  of  the  adjoining  sotl  parts  is  always  present  in  frBctnm  at 
the  Iwise  of  the  tieek  al\er  a  day  or  two. 

The  distance  between  the  outer  face  of  the  trochanter  and  the  meilian 
line  of  the  body  may  bo  increaseil  or  diminishcilf  but  the  clmn|re  i« 
sehlom  very  marktHi  and  is  ditHeult  of  accurate  ilctcrmination.  It  \a 
easier  to  prove  that  it  ought  to  exist  on  thc*ireti«d  gmunds  tJian  to 
recognize  it  if  actually  present.  If  the  neek  is  driven  into  the  tn»- 
chauter  the  distance  of  the  tr»K*hanter  from  the  cotyloid  cavity  is  dimin- 
ished by  the  amount  of  the  penetration  ;  if,  on  the  other  hand,  there  i* 
no  penetration  or  cnidhing  and  the  displacement  is  an  angular  one  in 
the  frontal  platie,  the  bone  being  pusheil  up  until  the  angle  at  tiie 
junction  of  the  m*ek  and  shaft  l»ee4»mes  a  right  angle,  the  ilistantv  ift 
incnyised  Ikh-jiusc  the  neek  tlien  stands  ilirecily  imt  fnmj  the  bodr 
instead  of  being  incline*!  downward  ;  and  thirdly,  in  eombinalioa^of 
|»enetration  ana  this  angular  <lisplHc*cment  the  two  changes  may  ncv* 
tralizc  each  other  in  whole  or  in  jMirt. 
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Hotntion   of  the   tnK'lianfi-r  upon  a  ftJiortor  radius  than    nmmt    is 
T  -  I  forrrMl   in  the  text-h*K)ks  but   not  ((ftm  at  the  IhmI- 

illy,  if  tlif  lever  upon  which  rotation  is  made  islu'oki'n 
itre  iH  fornuil  at  the  seat  of  fracture  or  the  nidius  iHshorleruHl 
rtion.  Nothinj^  oonld  lie  •iini|>ler  or  moiv  aeeurate  in  theory, 
hut  in  practice  it  h  be.set  with  (liHieultieH  thtit  make  it  vvorthh'^M  oa  n  **if^n, 
for  it  b«  recognizable  only  in  f^ase^  where  the  diagnosis  eannot  l>e  indonlit. 
It  U  practically  in»|xtHsible  to  tell  by  pros-^ing  the  tinjrt'r  apiii»-*t  the 
outer  face  of  the  tn>ehantor  whether  it  rotjitcs  n(M-in  a  luny;  or  a  •siiort 
axis  for  the  ran^*  of  ixTini^sible  motion  is  too  limited  to  make  It  pos* 
#ibk'  to  iXKiopnixe  the  sharpneiw  of  its  curve.  In  ca.'^os  of  fracture  with 
linjr  of  the  nei*k  and  when  the  shaft  lies  nneonneete<l  with  the 
liwler  of  the  ne<*k  and  the  head,  rotation  of  the  limb  may  take 
plan*  nlM>ut  the  liin<;itudinal  axis  of  the  femur,  and  the  centre  of  motion 
lie  vithin  the  t?hnft.  not  outside  of  it  in  tlie  cotyloid  cnvity.  and  this 
con  fiimii'tinu's  Ik?  reej»^nizr*l  by  pressiutrthe  fin^Tnipiinst  the  yyox/*v*/or 
fact*  of  th**  tnnhanlrr  an<l  rotating  the  limb  gently.  Instead  of  ri.sing 
fmm  the  finder  the  htme  may  l>e  felt  to  slide  over  it.  Or  pre,«*snre 
Hcainst  the  back  of  the  trochanter  may  simply  raise  it,  inst4>ad  of 
invfrtinj;  (he  Th)!. 

The  change  in  the  depressibllity  of  Scarpa's  space  .si<rnali/.e<l  by 
Hii)ne<|uin  *  I*  a  vahjuble  4liagnostitr  symptom.  I 'iider  normal  condi- 
tions the  finirers  can  be  pressed  deeply  into  the  lin»b  in  the  outer  jmr- 
lion  of  Scar|iu's  s|iacf,  but  when  the  ntvk  of  the  femur  is  broken  this 
pdcpreaability  is  nj^hux'd  in  varying  dejjrees,  aptmrently  by  the  angular 
(lisplaoement  (with  the  aj>ex  directetl  forwanl)  which  takes  plaet?  so 
oftiunionly  nt  t!ie  junction  of  the  ntn-k  ami  shaft  or  bv  infdtration  of 
mtfi  parts.  Tbr  san\e  condition  wai^  deseribnl  I»v  I^augier*  as  a 
ifcf  Uinv  tnnjor  to  be  fi-lt  on  the  outer  side  of  the  grcjit.  vessels  an 
inrh  or  two  below  Foiipart'n  ligament,  slight  pressure  u^ion  uhicli  was 
painful. 

Diagnosis. 

In  most  nLsi*s  the  exi.steniN'  of  a  fructnn!  of  lh<f  neck  of  the  femur 
can  Ue  reailily  <](*t4*nniu(Hl  and  sometimes  itrt  variety  ntn  als4i  be  ciisily 
rvcognized,  but  in  others  tlie  main  chanicter  of  the  injur}'  is  very 
ubacore,  and  in  a  large  pro[K)rcion  of  cases  it  i.^  simply  im|)ossible 
to  «y  whether  the  fracture  is  intniatpsulnr  or  cxtracjipsniar,  of  the 
narmw  part  of  the  neck  or  of  the  ha.«ic  of  the  neck.  This  diflicnlty 
hokfi  found  exprcjUtitm  in  many  surgical  works,  and  is  now  generally 
ncopiixetl  by  all  practical  surgeons. 

\Vhi»n  ihi'  symptoms  descril>ed  above  are  clearly  marked,  when  there 
■  ■  V  of  a  fall  follow(*<l  by  complete  los(*  of  power  in  the  limb, 

iiing,  eversion,  cn^pitus,  |>ain  at  the  hip,  and  elevation  of 
tlw  ircjciuintcr,  there  can,  of  course,  l)e  no  doubt — the  neck  of  llie 
frmur  L*  broken.  But  when  the  limb  is  not  entirely  |>owerless,  when 
the  khortirniug  and  evorsion  are  slight,  perhaps  even  doubtful,  when 
b  not  felt,  when,  in  flhort,  there  is  no  single  ]>o!4ilive  sign,  tlie 

'  Hmmnqiiitt :  l»i-^  Kr.H'iiirr*  du  F/inar.  |»,  TOO. 

*  IjkQXlcr:  Diet.  KnrTclnf/-(ltqdi\  art.  CuW.  p.  807. 
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tonipLatlun  to  concliitlc  that  there  is  no  fracture  is  great,  and  althougli 
the  warn inp  uttered  by  ILnlprson  ne.nrly  a  oentiiry  :iir*>.  that  iitiihilitv 
iu  an  elderly  patient  to  ii.s*?  the  Iin»l>  after  a  fall  njmn  tlie  hip  slionid 
he  deemed  evidenor  of  prohaMe  fracture  nf  the  neck  r»i'iho  femur,  lias 
Iwen  rei>eatcd  nianv  times  since,  it  is  still  \x'ry  often  4lisre<n>rtk'tl  to  (lie 
great  damage  of  the  patient  and  sonietinies  alstiof  the  surge4in.  Tlje 
rule  sliould  be  firmly  estulilished  in  jtnietiee  that  every  doubtful  rase, 
especially  in  the  elderly,  shonlil  l)e  treated  at  inrsi  as  a  fracture,  and  all 
the  more  so  if  the  violence  has  been  comparatively  slight,  such  iis  a 
ptnmhie  or  a  fall  while  walking.  It  litis  been  said  that  the  |>ain  of  a 
<?ontusion  or  spniin  is  nio^t  marked  on  moving  the  limb,  that  of  a  frac- 
ture *m  trying  to  Ix'ar  ihe  weight  of  the  body  upon  it ;  hut  oven  if  the 
8tnt4>ment  is  accumte,  which  I  doubt,  it  would  be  very  injudicious  to 
make  the  test,  for  if  fracture  is  preH<'nt  the  eiibrt  to  brar  the  weight 
\\\hm  the  limb  would  be  likrly  to  .separate  the  fractured  surfaces  and 
incrcat*o  the  <lis[)laeenH'nt  and  tlie  chances  of  iaihire  of  union.  If  tlie 
injury  is  uot  a  fnietiuv  the  rest  and  even  the  eoiiliucineut  to  bed  ciiu 
do  no  harm  and  are  but  a  small  price  tci  pay  for  the  avoidance  of  the 
grave  risks  involved  in  tlie  neglect  of  the  precaution  so  long  as  it  is 
possible  that  the  injury'  is  a  fracture. 

Tlie  examination  shmiM  be  directed  first  t-tj  the  historv  of  the  case, 
then  to  the  fuucti«nis  of  llie  limb  and  tlie  pain,  then  to  its  attitude  and 
length,  tile  coiulition  aud  height  of  the  troclianter,  and  the  <Icpressi- 
bility  of  Scarpa's  space.  If  any  doubt  then  remains  the  limb  may  be 
gently  rotated,  in  onler  to  judge  of  the.  degree  of  eversion  and  of  its 
mobility,  and,  if  desired,  to  estimate  the  radius  of  rotation,  and  perhaps 
incidentidly  to  elicit  crepitus. 

A  possible  source  of  error  in  the  existence  (»f  a  former  fracture,  or 
of  a  deforming  or  dry  arthritis,  to  which  a  frenh  contusion  has  just 
been  suiwmdded,  must  l>e  borne  in  mind  when  the  history  of  the  case 
is  inquired  into. 

Disldcaliuu  is  eliminated  in  ease  of  eversion  by  noting  the  absence 
of  the  head  of  the  femur  from  tlie  pubic  region.  The  exclusion  of 
disUication  backward  u[>on  the  ilium  iu  case  of  fracture  with  inversion 
of  the  limb  may  be  nmrc  dillicult.  In  dislocation  the  limb  is  more  fixe<lj 
it  Ls  adducicd  and  tlexcd,  the  trochanter  is  prominent,  the  head  of  tlie 
femur  may  jwrhaps  l)e  felt  posteriorly,  and  itsabseucu  from  tlie  cotyloid 
cavity  be  rect)gnize<l  In'  j>alpation.  In  fracture  the  inviTsiou  may  give 
place  to  eversion  aft4'r  tracliun  iijm>u  the  limb. 

Fracture  at  a  lower  level  is  recognised  by  the  seat  of  pain  on  direct 
pressure  and  usually  by  the  failure  of  the  trochanter  to  shiire  in  rota- 
torv  movements  communicjiteil  to  the  lower  |M)rtion  of  the  limb. 

Fracture  of  the  acetabulum  with  |ieneti*iitiou  rtf  the  head  of  the 
femur  into  the  pelvis  has  usually  been  mistaken  for  fracture  of  the 
neck  of  the  femur.  The  means  of  diagnosis  has  been  mentioned  in 
the  preceding  chapter. 

In  regard  Ut  ibc  diH'erential  diagnosis  Itetween  fracture^s  through  the 
uw!k  (intracapsular)  and  those  at  the  base  (extnicapsular)  it  can  only 
be  Kiiid  that  some  of  the  latter  can  be  positively  recognizeil,  as  when 
the  tn>chanter  is  split  or  tlie  infiltration  of  the  soil  parts  adjoining  the 
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bate  of  die  neck  is  marked,  and  Home  of  the  former  almost  as  positively 
bvfxcluision  aideiJ  l)y  the  a{^  uf  tlie  patient,  the  .slight  violence^  the 
ftwroce  of  thickening  and  sensitiveness  to  pressure  about  tlie  hase  of 
liwncck,  and  the  absence  or  the  slight  amount  of  the  shortening,  but 
in  niimy  cnses  the  distinction  cannot  be  niado.  Thickening  about  the 
troolmntnr  anii  l)ase  may  be  a  little  delayed.  Auieslhes-ia  niaki's  the 
f^'oojjriitinn  of  Mmie  of  tlie  signs  easier,  but  is  likely  to  lead  to  tuineccs- 
sar)'  luodtingand  U)  increase  the  di.'^placement. 


fe 


I^ognofiis. 

h  (his  must  be  eonsidcred  the  immediate  danger  to  the  life  of  the 
p-'ifit-nt  created  by  the  accident,  and  the  remoter  intlnence  ujwn  the 
fundions  of  the  limb.  In  tive  ye«rs  during  which  the  published 
'JP^^'ils  of  the  New  York  Hospital  diflerentiate  between  fractures  of 
too  ne<»k  ami  of  the  shaft 

Fio.  176l 


thirtv-tl 
forriil 


■  »|»"a^^,niatorv 


iree    cases    of    tiie 

f  were  reeeive<l^  with 

ODe  dti-aih ;  but  as  tiie  aver- 

*6*   stay   was    only    thirty 

Ws,       it    is   probable   tha't 

^""y    ^  half   of    them    were 

Irau*  tV^rtnl  to  other  institu- 

tiotia      within  a  tlay  <tr  two 

*^'r     tlu'ir  receipt,' and   tl)e 

aicitt^\  mortality  was  greater. 

^■^v  promptly  fatal  ouHt?s 

pPe»c»t]t      three      princijml 

f'*'^ria.  in  one  the  primary 

reaction     is 

.   ^  ,   fever    sets    in»    the 

F^Y'^nt    becomes    delirious 

i.^        '^iies  within  a  few  days, 

^^  ^tieiimonia  is  develope<l 

**"*   after  the  accident  and 

i|     *  V-t's   fatal.       In   anotlier 

jj^*^      patient,  old  and  feeble, 

w^  **^ls  overwhelmed  by  the 

jj^^^^til  and  physical  shock 

,1    ^^  dies  within  two  iir  tliree 

^\    ^"8.     In    the   thinl    form 

^^.^^^    mtient's  .strength  fails 

o    \^idly   M'ithout   much    in- 

^,  ^-^nnuitory    reaction    from 

^^^  injury*  a"d  he  die?  jisthcnic,  with  mild  delirium,  and  usually  with 

r^*ne  pnlraonary  consolidation,  alMmt  the  third  week.     It  is  f>nssible 

,^Ut  fat  embolism,  especially  of  the  lungs,  may  be  an  in)]v»rtant  fat-tor 

**   pnxlucing  this  result.     The  inHuence  r>f  age  ufx>n  the  j>roP:n(>sis  is 

^^ry  well   marked,  the  older  the  jKitiont  the  greater  the  probability  of 

^  fatal  termination  within  a  few  weeks. 


Ununited  fhictun*  of  Ute  neck  iif  I  hv  femur  show tUKUi** 
hypi'rtmi>hIt.*<loulC'rfiwrlco!ai«ftht'Y-ll»rnnient«iipp«irt- 
Ing  the  weiKhlorthetxHlx  In  wiiUiiiijc.  (UlUELuW.) 
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temptation  to  conchi<le  that  there  i;*  no  fractorp  Is  great,  and  allhougli 
the  warning  ultertsl  l>y  H^nlpion  nearly  a  i-enturj*  ap>,  thai  inahilitr 
in  nn  elderly  patient  to  use  the  limb  aftrr  a  fall  ujMtn  llw  hip  <hfmld 
he  deemed  evidence  of  pmhable  fracture  » if  the  neck  of  the  feinnr.  1ms 
lieen  rejH-atetl  many  time?  since,  it  is  still  ven'  often  <lij*rej^i'd*H|  lo  the 
j;re:it  damape  of  the  ]Kitient  and  sometimes?  also  <»f  llie  jiurge<»n.  The 
rule  should  l>e  finnly  estalilished  in  praeti<»e  that  every  douhtfiil  rttM% 
pr^peeialiy  in  the  elderlv,  should  he  treate<l  at  Ursl  as  a  fmcture,  and  all 
the  more  mt  If  the  violence  has  lieen  eoniparwiivrly  slight^  such  m*  a 
stnnilile  or  a  fall  while  walking.  It  has  Ki'U  said  that  ih^  jiain  of  a 
ci>ninsion  or  sjmiin  is  most  marked  on  moving  the  limb,  that  of  a  fnir- 
,tnre  on  tryinfj  to  bear  the  weijjht  of  the  ImkU'  n|M)M  it ;  but  even  if  tlie 

itement  is  neenrate,  which  I  doubt,  it  would  Ik?  very  injudicious  to 
-Inake  the  test,  for  if  fracture  is  prt*sent  the  eflbrt  to  Iw^ir  the  weight 
upon  the  limb  would  be  likely  to  Ke|mnile  the  fnirtured  stjrfacrs  and 
increase  the  displacement  anJ  the  etiunoei*  of  fuiluii*  of  union.  If  the 
injury  is  not  a  li'acture  the  r(?sl  and  even  the  cimfini'Mieut  to  btnl  cam 
do  no  luirm  and  Mre  but  a  smnll  price  to  |)iiy  f<»r  tiie  avoidantre  of  tlie 
jjravu  risks  involve<l  in  tlie  nejflect  of  the  precaution  no  long  aii  it  is 
|>ossible  that  the  injury  is  a  fracture. 

The  examination  should  l>e  dinx-tcfl  first  to  the  history  of  the  case, 
then  to  the  functions  of  tlie  limb  and  the  jmiii,  then  to  ita  attitude  and 
length,  the  wtndition  and  height  of  the  tnx^hiintor,  and  the  flepre**i- 
bilily  of  Scarpa's  space.  If  any  donbt  then  remains  the  limb  may  be 
pently  mtat<il,  in  order  to  judge  of  the  degree  of  evcrsion  and  uf  ita 
mobility,  and,  if  <le&ired,  to  estimate  the  radius  of  rotatiuo,  and  pertiapfi 
incidentally  to  elicit  crepitus, 

pOi 

of  a  deforming  or  dry  arthritis,  to  which  a  fresh  contusion  has  just 
l)eeu  .su|K>rj<lde<i,  must  be  borne  in  mind  when  the  history  of  tlie  OMa 
is  impiired  into. 

L>isloc:ition  is  eliminated  in  case  ofeversion  by  noting  the  absence 
of  the  head  of  the  femur  from  the  pubic  region.  The  exclusion  of 
dishK*atioii  backward  upon  the  ilium  in  case  of  fracture  with  inversion 
of  ihe  limb  may  Ix*  more  ditHcidt.  In  di-ilocation  the  1iml>  is  mon*  fixed, 
it  is  adihicted  and  flexed,  the  trochanter  is  proraineut^  the  hc;id  of  the 
feniur  may  perhaps  be  felt  posteriorly,  and  itsaljsence  from  llHMH>lyloid 
cavity  Im?  recognized  by  ]>aIpation.  In  fracture  the  inversion  may  give' 
place  tJ)  eversion  at)cr  triiction  ii[M>n  the  limb. 

Fracture  at  a  lower  level  is  rocogni/.cd  by  the  seat  of  |min  t*n  din^ct 
pressure  and  usually  l)y  the  failure  of  the  tPK-liantcr  to  share  in  rota- 
t4)rv  movements  comrnunit^tod  to  the  lower  |>*irtion  of  the  limb. 

Fracture  of  the  acetabulum  with  penctnition  of  the  head  of  the 
femur  into  the  pelvis  has  usually  lK?en  mistaken  for  fracture  of  tbc 
neck  of  the  fenmr.  The  means  of  diagnosis  has  In.'en  meutioncd  ia 
the  priHrrdin^  clmpter. 

In  reganl  to  the  differential  diagnosis  between  fractures  through  tlic 
neck  (intnicapsularj  and  thr>i*e  at  the  has*?  (esctraoufisuhtr)  it  can  only 
l>e  «iid  that  some  of  the  latt<ir  can  l)C  positively  recogniaed,  as  when 
the  trochanter  is  split  or  the  infiltration  of  the  so()  \KiTi»  adjoining  ibe 
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orthrnrck  ih  marked,  and  Home  of  the  former  almost  as  positively 
Pxelu<<ion  aide*!  by  the  a^  of  the  piilient,  the  slight  violence,  the 
lUMH'tiix'  ftf  thiekenino;  aiid  seu»itiveiie.ss  tu  pri*ssiirL'  al>out  tlie  huse  of 
the  iK'ck,  aud  the  ahd<'nee  or  the  slight  amount  of  the  ehtirtening,  but 
in  many  cojH^s  the  di.<«tinetion  cannot  be  nnule.  Thiekeninj^  alx»ut  the 
tnirhanter  attd  base  may  be  a  litth>  tlohiyetl.  Ansestlu-sia  makes  the 
reootfnuifm  of  Home  of  the  si^ns  eiu^ier,  bill  is  likely  to  lead  to  uuneoes- 
aaiy  bandlin^  and  to  increase  the  di^iplaeument. 


^ 


Prognosis. 

In  this  mnst  be  eonsiden?*!  the  immediate  danj^er  to  the  life  of  the 
mtieiiC  ereated  by  thi-  aeeident,  and  the  remoter  influenee  nf»on  tlie 
ftlDOtioos  of  the  limb.  In  five  yt^irs  ihirinir  which  the  piiblisheii 
fPOOf^  *»f  tl»e  New  York  Ho&pital  dilFereiitiate  between  fractures  of 
the   tftock  and  of  the  i^haft 

thirty-three    ea^es    of    the  Fi«.  175. 

furmer  were  ret^ivwl^  with 
Qoe  deatll ;  but  as  the  aver- 
se stay  wa.H  only  thirty 
days,  it  in  pn>l)al>le  that 
fiifly  half  of  them  were 
transferred  to  other  iimtitu- 
Uon!4  within  a  day  or  two 
ftAirr  their  receipt,  and  the 
actual  m<»rtality  wa-  irrcatcr. 

Thr  prtjmptly  fatal  eases 
pn-^ent  thnMi  prinri|Ktl 
fonnft :  in  one  the  primary 
tullainmat'>ry  tvaction  is 
ftharp,  fevt-r  jwtt;  in ,  I  he 
patient  iM'oorae.H  delirious 
aihl  di«*8  within  a  frw  »lay>, 
or  pneumonia  \»  develo|HHl 
soon  aAor  the  accident  and 
pmvei?  fatal.  In  another 
patient,  old  aud  feeble, 
overwhelmeil  by  the 
Ital  nnd  phyn^it^l  .•hook 

d  dies  within  two  nr  three 
davju     In    the   thinl    fonn      .,      ,    „  ,.        .   ,.    ,  ... 

e  natient  »*  slnMiplh  taiU    hnN-rtn.|>itk--ji>uiuf  fiu»'icuiiia..rihrY  ii»;««HMnmi.iN.rt 

ulv    without     mutJl    in-     '"tC  Uil-  weight  ufUie  Uxly  ill  WBlkli^t    lUiuKum.i 

matory  n*neti<*n  fn>m 
ii^  iiijurv.  nnd  In*  diiN  iwilirnic,  with  nuld  delirium,  and  mjually  with 
flome  pufmonar)'  eon«)lidati<»n,  alwMit  the  ihinl  week.  It  i.s  |»4rs?ible 
tiial  Git  emltolism,  esjjeeially  of  the  lunps,  may  be  an  ini{h»rtant  fartor 
to  prvniurin^  this  result.  The  influence'  of  ajje  upon  the  projrnoe*i«  ij* 
very  well  markwl,  the  oKler  the  |>atient  the  graiter  the  pn>lKihiIity  of 
a  &ul  termination  within  a  few  weeks. 


fhactuhes. 

neok  the  limh  can  usually  U'  <lruwii  down  easily  lo  or  nia&rly  tu  its  fnlt 
length,  and  this  much  at  lea^l  is  (XTtainly  pormtHsible.  Forcible?  cumx'- 
tion  under  ether^  renmimmdiHl  by  8onn  and  nvenily  a^ain  ity  iSouiioiin 
and  M'hitniau,  should  be  limited^  in  my  upioiou^  to  the  relatively  y<Miti|^ 
and  rubn.st  ]>!itiontK. 

Retention  has  for  its  c»hject  to  maintain  tlie  pof«ition  of  the  limb 
iipiinst  the  disphicing  action  of  the  muselej*  and  g-ravity,  to  keep  the 
fnicture^l  surfac<».s  in  contact,  and  nt  the  same  time  to  wmiit  a  certain 
general  freedom  of  motion  to  the  patient  which  will  facditnte  the  att^ti- 
tious  necessary  to  meet  hiM  wanL^,  preserve  cleanlincKt;,  avoid  bcd-MireAf 

Fio.  177, 


llodgeo'ii  •u*|«tiilo<l  f  (illiit 


ami  diniininh  tlic  general  ill  efFcetA  of  rcBtraint.  The  moans  eiuployM, 
in  their  order  of  fn'tpiency,  are  eontinnon?  traction,  imrnobilixatiou  by 
Hplintj^  with  or  wittiout  direct  preiMure  upon  the  trochanter,  and  tixutiun 
of  the  fnigtnenls  by  nails  or  Kutun?;*. 

It  ban  h>ng  l>oen  noted  that  satififactory  functional  re*iult>4  can  nomc- 
times  1m^  obtained  by  simple  rest  in  l»ed  for  a  few  weeks  with  only  kuoIi 
anpiMirt  for  the  limb  a^  can  be  given  liy  cushions  or  a  long  tride-splint 
without  tniction  or  a  double  inclineil  plane,  but  it  is  aln-ay^  advifsible 
and  HometiincH  abrwdutcly  necessary  to  use  nieant>  wiiich  will  more  sunly 
give  the  necessary  immobilization  in  1  lie  proper  p<isition. 

Continuous  traction  cini  be  rna^ic  by  weight  and  pulley  {(liick'a 
extension),  or  by  Hodgeirs  sus|)cnde<i  splint,  or  in  (H)nd»ination  with  a 
long  side-splint  or  hip-«|»lint.  The  (h'tuiU  (tf  their  applli-ati*»n  are 
given  in  C'hapter  VII.  If  Uuck's  extrusion  is  UM'd  the  fiwit  an»l  Iqg 
Ahould  lie  Ujwjn  a  Volkniann's  sliding-rest  (Fig.  40)  t<.)  promote  com- 
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^Vnoppodc  evt^rsion  i>f  the  limb,  and  a  small  firm  cushion  should 

plaiNHl  rM'tuticI  the  tiiwharitur.  I>iri'(*t  jircsMure  np<m  iho  outer  !Xj*|MM't 
\\ii  fh<'  iMchantrr  U)  prvss  tlio  fniginmtK  togt'thor  ran  l)o  made  by  a 
|]aild4nl  Iniud  ulxiut  tiie  |ielvis.  The  wuif^ht  varies  from  Hv(>  or  \vn 
pMimln  iu  Uh"  old  to  titVfu  or  twenty  in  the  yonnj^  atlult.  If  H'Mlj^tni'f 
'»nlint  [V\\i.  177)  i.s  used,  the  tniction  can  l>e  made  ^n-ater  or  U's-;  by 
cnuntcin;;  the  anj^le  of  the  *U|>|Kirtiu)i;  oi»rd  ;  tluis,  in  the  old  it,-*  U|»|M'r 
attAchni<>nt  Nbould  usually  he.  alxMit  a  foot  beyond  the  vertical  (Mt  a 
height  of  aliout  five  feel),  and  mure  if  more  tnietiou  is  desire<l.  The 
lirou  should  »\ving  just  free  of  the  b«l,  somewhat  alMluetetl.  The 
H<»dK*'n  splint  ^-iitrv  promote?*  the  patient's  eomfurt  and  i^  gemTally 
ti>l>e  ivrefcrreij,  I  think,  to  the  other  method**  of  traction. 

HeMne*|uin'  makes  traction  hy  a  band  crossing  i\\f  fritntof  the  thijrh 
ch»M'  alwvc  the  knee  and  (lassing  across  and  behind  the  upper  part,  of 
thr  |iartly  flexi**!  leg,  the  thi^^h  lM?injr  J*up|M)rti'<l  in  a  wire  jrutter.  The 
lejf  and  foot,  thickly  wrapped  in  cotton,  rest  on  a  chair  U'side  the  l>ed, 

io  a  gap  made  by  cutting  out  the  lower  part  of  the  nmttress  on  that 

The  «>mbination  of  continuous   tnwrtion  and  immobilixation  by  a 
Bplint   is  eff'eoteil   in  various  ways.     The  older  methoil  was  the  long 
ffin^le  or  double  .side-!*plint  with  elastic  traction,  as  shcnvn  in  Fig.  44. 
list  tibjtviionable  feature  is  the  general  restraint  and  immobility  which 
it  iiti|Mjeaes  and  which  the  agetl  do  not  bear  well.     Lighter  and  shorter 
»p]int«i  with  a  |>erineal   band  for  c<.)unter-extcnsion,  and  with  tniction 
by  ."*cn'Ws  antl  -prings,  such  a^i  that  shown  in  Fig.  46,  aa*  fa-er  from 
objection. 
^The  various  nsetal  tiplint^  designed  for  use  in  hi]»-joint  disease  have 
of  late  come  intn  some  use  in  tlie  treatment  of  these  fractures,  and  this 
use    might,    I    think,  be   advantageously    extendeil,  certainly    in    the 
'oungcr  case^.     Such  an  ap(>aratus  can  1>e  used  simply  for  Immobili- 
aii  in  the  Thomas  splint,  or  coml»in«Hl  with  tniction  in  the  usuaJ 
With  its  aid.  es|>erially  if  !iup[>lemenied  l»y  a   jK'lvic  band 
nr  a  (inii  to  press  ufHui  the  troi'lianter,  the  |>iitient,  if  not  too  old  and 
^fcvMo,  can  leave  the  Ix-d  by  the  fourth  or  liftli  week,  s<.inictimes  even 
•lirr,  and  gi>  al>out  on  crutches.     Shafler^  has  reinirteil  two  verj'  Jnler- 
|!r»tini;  and  Hugj^*slive  atst.'s  in  which  by  the  aid  iif  such  a  splint  with 
Itruction  atiti   InM^lmnterie  prx'Ssure   he   obtain<iI   go<Hl   unitui.  nlthongh 
it  was  Ih^uu   in   one  three  nirtnths,  in   the  (ttbnr  nine  months, 
rwieipt  of  the  injury.      In  his  first  raise  the  tn>ehanterie  press- 
made  bv  a  jMdvic  ban<l,  in  the  ssectmd  by  a  toumiipiet ;  itcoiild 
incmbHHi  ano  dimini&lKMl  at  will  and  was  l>orne  without  disiM>mforL 
D  l>o(h  cas4*s  the  fnuture  was  thought  to  be  thrtKigh  the  neck  (intra- 
liar),  and  the  patients  witc  young  men.     They  mark  an  im|K>iiatit 
loe  in  the  tre;iimrnt  of  failure  of  union  and  .sugge:>t  the  nmre  gen- 
a»e  of  trochanteric  pressure,  es|>ecially   in  fractures  through  the 

Eocaoement  of  the  limb  and  pelvin  in  planter  of  Paris  ia  occasionally 
\  hot  the  difloomfort  and  inconvenience  of  the  method  are  great  and 

'  llrnit'^iuin  :  Fr«rtiin*4  Htvi  a*  lonpi.  1904. 

*  »iftiri.r:  Now  York  M«ilicitl  JcMtm»l.  Octvbrr  23.  1HP7,  p.  aS7. 
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trill ptntion  to  concltulo  that  tlierc  is  no  fracture  is  grc?at,  and  althoa^h 
the  waniinfj  iitlerwl  hy  Hodgson  noiirly  a  oontiirv  ajio,  Uiiil  iunltilitv 
in  an  elderly  ]>aticnt  to  uac  the  IimUart<T  a  fall  U|Htii  the  hip  shcudd 
ho  decniwl  evidonre  of  prohnhle  fmot n re  ftff  ho  noek  of  the  feinnr,  luui 
lx»on  reiM-ated  many  tiniei^  since,  it  is  .-till  very  often  flisrenarthil  u»  the 
groat  (hinmjjc  of  the  patient  ami  .sometimes  u!s<i  of  the  hurj^e^m,  TTie 
rule  should  he  firmly  estahli!*he<l  in  practitv  that  every  douhtful  caj^e, 
especially  in  the  elderly,  i?honId  l>e  trejited  at  first  as  a  fnieture*  and  all 
the  more  w»  if  tlie  violence  has  l)crn  (ronijwinitively  slipht,  such  as  a 
Htumhlc  or  a  fall  while  walking.  It  has  lM>rn  s*iid  tliat  the  pain  of  a 
ci»ntusi<)n  or  spniin  is  most  marked  nn  niovinir  iIh>  limh,  that  of  a  frao- 
tiire  on  tryinfj  to  l>ear  the  weiplit  of  the  ImmIv  n|>on  it ;  hut  oven  if  (lie 
statement  is  accurate,  which  1  doiiht,  it  wonld  he  very  injndici<»n)B  to 
make  the  test,  for  if  fracture  is  preHcnt  the  effort  to  Iwiir  the  wciijJii 
n|M)n  the  limh  would  he  likely  to  s(^|»arate  the  fractured  surflices  and 
increji.se  the  <lisi>laeement  and  the  chances  nf  faihire  of  nnion.  If  the 
injury  is  not  a  Iracture  tiie  rest  and  even  the  confinement  to  be*I  can 
do  no  harm  and  are  hut  a  snmll  price  to  pay  for  the  avoiilance  of  tlw 
grave  risks  involved  in  the  neglect  of  the  pretention  so  long  n»  it  iti 
possible  that  the  injury  is  a  fracture. 

The  examination  should  he  directe*!  first  to  the  history  of  the  raw, 
then  to  tlu'  functions  of  the  llnd)  and  the  pain,  then  to  it^  attitude  and 
length,  the  condition  and  height  of  the  lr<K*hanter,  and  the  depn*sM- 
bility  of  Sejirpa*s  sjmce.  If  any  doubt  then  reniniuB  the  limb  nmv  he 
gently  n>Uited,  in  onler  to  judge  of  the  degree  of  evention  and  of  iU 
mobility,  and,  if  desired,  to  estimate  tlie  radius  of  rotation,  and  perliap 
incidentally  to  elicit  crepitUH. 

A  i)oHsible  st»urcc  of  error  in  the  existence  of  n  fonner  fracture,  or 
of  a  dcfornung  nr  dry  arthritic,  to  which  a  fre?*h  oontu.sion  has  jujit 
hiM^n  su|}cnHhkH|,  nnmt  lie  borne  in  niiud  when  tlic  history  of  the  cade 
l.s  inquiretl  into. 

I)ishK':uion  in  eliminated  in  caiDC  ofevcr^on  by  noting  the  abtaence 
of  the  hea<!  of  the  femur  fn»m  the  ptd)ic  region.  The  exclusion  of 
di^sliK'ntion  backward  u\h)U  the  iliiitn  ni  case  of  fracture  with  inversion 
of  the  limh  may  be  m(»re  ditlicult.  In  dislocation  the  limb  in  more  tixed, 
it  is  addueted  and  tlexed,  the  trocliauter  i^  prominent,  the  head  of  the 
femur  may  perhaps  Ix;  felt  posteriorly,  and  its  absence  fn>m  the  cotyloid 
cavity  lie  rect>gnixed  by  |mipation.  In  fracture  the  invenion  may  give 
place  to  evei"sion  after  traction  U|Kin  the  limb, 

Fnii^ture  at  a  lowrr  level  is  recognized  by  the  seat  of  pain  on  dirrrt 
pressure  ami  usually  by  the  failure  of  the  trochanter  to  hhare  in  nata- 
tory movemiMits  (H)mmuni(!:ited  to  the  lower  (Mirtion  of  the  limb, 

FnictJire  of  the  acetabulutu  with  jK*netration  of  the  head  of  the 
femur  into  the  pt-lvisi  has  usually  l»een  mistaken  for  fniclurr  of  tiie 
ne<*k  of  the  fi-mur.  The  means  of  diagnosis  has  been  mentioned  in 
the  pre*reilinu  chapter. 

In  reg:ird  to  the  ditfcrenlial  diagnosis  lK?twcen  fractures  through  tin* 
utH^k  (intracapsular)  and  those  at  the  base  (extraaipsular)  it  can  only 
l>e  daid  that  some  of  the  latter  can  l>e  positively  recognixcil,  ad  wh^n 
the  trochanter  is  split  or  the  iuHltnitioti  <tf  the  8(»fl  parts  atljoining  the 
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tM6e  of  the  neck  is  nmrkcti,  ami  some  of  the  fanner  almost  us  iM)sitiv4'l y 
by  •  '   aMwl  by  llie  a^^  of  tlie   |)utien(,  tlie  sli^lil  violence,  the 

sbftM  iiiiekeninjf  ami  senuitivenees  to  prri^surL'  about   I  lie  base  of 

the  neck,  and  tlie  absence  or  the  slight  amount  of  the  shortening,  luit 
in  ramny  castas  the  distinction  cannot  lie  maik.  Thickening  about  the 
trorhanter  and  base  may  be  a  little  detayeil.  An(C8thesia  makes  (he 
litinn  of  h*»me  of  the  HgU8  easier,  but  is  likely  to  lead  to  unuecett- 
tdlingaud  to  increase  the  dlsplueemout. 

Prognosis. 

this  must  bo  oonsidero*^  the  immediate  dan^r  to  the  life  of  the 
'ot  created   by  tlie  atvident,  and  the   n^moter  influence  up(m  the 

tnctions  of  the  limb.  In  tive  years  during  wliich  the  publislied 
reotirxLt  iif  die  New  Yurk  Hospital  dit!erentiat<^  between  fracture*  of 
the  neck  and  of  the  plmft 

thirty-three    eases    of    the  Fio.  175. 

former  were  reeeive<l,  with 
one  death ;  but  as  the  aver- 
age stay  w-as  only  thirty 
davs,  it  \s  pmbablc  that 
fiilly  half  of  them  were 
Intni^icrred  to  otlier  institu- 
liDiw  within  a  day  or  two 
afVr  their  ni»eipl,  and  the 
actual  mortaliiv  \v:t-.  greater. 

Till*  prtm)[ktly  fatal  tuLstrs 
nt  iUrea  princi]tal 
i» :  in  one  the  primary 
inflam  mutory  react  ion  is 
ftliarp.  fever  wIa  in,  the 
patient  bec^jme^i  delirious 
and  die*  within  a  few  days, 
vr  pnentuonia  is  <lovelojx'<l 
«oon  aArr  the  accident  and 
prtivcs  fetal.  In  another 
the  patient,  old  and  feeble, 
j*r»»nis  nverwhi'bni*«i  by  the 
m«*iital  and  physical  slu»ek 
and  dic!«  within  l\\o  i>r  ihriM} 
day ii.     In    tlie    ihinl    form 

e  ptttient'ft  strength  fails 
uly  without  much  in- 
DUitory    reaction     from 

e  injory,  and  he  diis  n-ithfuic,  with  mild  d<*liriura,  and  usually  with 


tfa 


hjiivnr<>(ihiL-.liniUTfii*olculus' 


0ome 


pu 


lun 


onar\'  eons«)lidation,  alMMii  ihr  tliini  \\c<*k.  It  is  |M>*;siblc 
thai  Git  emlrolinm,  espe<nally  of  the  lungs,  may  U'  nn  iMi|Mirtant  furior 
ID  pHMlucing  this  rcdult.  The  influence  of  iig*-  Ufxm  the  pnigmisis  i* 
l-vcnr  well  markrxl,  the  older  the  ]vitient  the  gn^titcr  the  pn>b{ibility  M' 
a  fiital  tcmiinatioa  within  a  few  weeks. 
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British  Mftlleal  Association,  and  five  detwrilKHl  and  fipurtsl  b_v  Koclirr. 
Tilt*  illitstnitioris  of  Iti'iuu'tt*;?  art*  so  iiKliHtiiu'tly  prinUtl  llmt  iht*  dt'taiU 
ar*?  ndt  liM-ogniwililc  ;  in  two  of  ihuiii  tlie  frjicluii!  apiK*nrH  lo  hav**  ex- 
tended down  tlu'  outer  jmrt  of  the  shaft.  Kocher's'  s|H.*<*iinen9  shww 
niariced  an^rnlar  dofomiiiy,  apex  forward,  and  some  diminution  of  x\w 
angle  of  the  neck,  adduction  of  tlie  shatl  {Fij^.  178  and  179). 

Tlie  only  one  T  have  seen  difl'ered  notably  fn>m  the  ty|M»  f  »nn  in 
that  the  line  of  fracture  was  very  lonjr  and  obHijue,  extiMidin^  ftv>nj  the 
top  of  the  trochanter  downwan!  i\\\t\  inward  to  a  piiint  which  I  thought 
was  well  Ih.'1ow  the  Iesst»r  trochanter.  Because  of  per>i"tont  dii^plaoo- 
ment  and  some  uncertainty  of  diagnosis  I  expo.s«l  the  fracture  oy  an 
anterior  incij?ion.  but  did  not  uncover  its  lower  end.  The  patient  wu 
fi(Yy  ywirs  old,  and  recovered  with  little,  if  any,  Hhorlcning. 

Tiie  mei'hanisni  ap[»ears  to  i)e  forcible  extension  (|K»ssibly  nlxhicti'm) 
of  the  limh,  in  which  movement  tlie  nwk  and  rnM_4»antcr  ar**  nrre^tcd 
by  the  Y-lipiment  and  the  fracture  takes  place  below  or  thn>ng1i  its 
lower  attaehinenl. 

The  characteristic  symptom  appears  to  Im?  the  prominence  of  the 
anj;!e  in  front,  with  pain  on  pressure  at  thi?  point  and  |w>ssibly  with 
immobilily  of  the  trochanter  ami  crejMtns  wlien  the  limb  is  p<*ntlv 
n»tjit«'d,  Shortcninjj  and  eversion  arc  present,  the  latter  due  to  mus- 
cular relaxation  ami  loss  of  control  of  the  lower  fni^ment.  In  my  owe 
the  trochanter  wa«  prominent  and  eversion  marked. 

Treatment.  The  treatment  is  immobilization  with  traction,  hut  pref- 
erably with  more  tlexion  of  the  hip  than  is  usual  in  fracture  oi  the 
neck. 


D.  Fracture  of  the  Great  Trochanter.    Separation  of  the 

Apophysis. 

Only  a  few  .s|MH*imens,  not  nmre  than  a  dti/x*n,  of  thiB  injury^  Inde- 
l^endent  of  a.ssociuted  fracture  of  the  neck,  have  been  reported.  The 
C4mse  ap]M>ars  <!ommonly  to  l>e  a  blow  u|K)n  the  outer  potttcrior  |iortioa 
of  the  triM'hanter;  oewihionally  nuitwular  .action. 

The  tVagmfUt  usually  remains  attjiche^i  to  the  femur  by  tcndinoun 
ftn<l  periosteid  (ibre>,  and  is  sometimes  broken  into  two  or  mon«  pieces ; 
it  is  freely  movable  uj)on  the  hliaft,  but  nirely  is  i-omptetily  eK-|)anitrd 
from  it  and  displucecl  upwanl  or  backwanl  by  tlie  altaclu'tl  muwiek 
Potlierat^  reporlcil  a  specimen,  found  in  tlie  dissiM^ting-rtHim,  with  dsft- 
plae^Miient  up\\ard  of  four  centimetn*js.  NiHik  ^  deniunstraLed  by  in- 
f'ision  a  Hat  IhijLcnient  on  tlii'  outer  as|KH.*U 

The  spet'inu'Uh  of  the  He|>aration  of  the  a]>oph\'sia  are  one  in  fiuy'« 
ITospitut  nuwt'Um,  Kty's  case  (Fig.  l^iiO),  one  in  jNtooveuH's  llo-tpital/ 
Dutdin.  Hilton^*  AshtAMrs,*  AdainiV  *»d  Daniels's.*    The  last  four 

*  Ki>c)ipr:  I^K-.  rit,.  Hje*.  140  ami  I.II-IW. 
*P«l(i^n»t:  Hill!   f»r  la  St..-    An«t.,  Krhruftry,  ISBB. 
•N^k-  '  "r^io,  II»<«.  p.  1447. 

*  Trniiti;!  K-tT  uf  Dublin,  vol.  vll.  D.  ■.,  quoted  hf 

*  ntitoh.  -...,  ^ ....-, ;..  ,...iu.'iH(k'"..  p.  rwi 

*A«htnn:  Ijntrvi.  Kili,.  1>*7.\  p  '2^1, 

*  PoUnd:  Tmuiuutk-  HottAnktioii  of  CplphyM«,  p.  664, 

*  TrmiuuctiDiu  LouUou  Piitbotagiml  ^wcl«ly,  vol.  JtlvU.  p.  174. 
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Fio.  ISO. 


trochatiu-r     (BttVAKTt 


f  the  |fte»t 


ai*  qiinted  from  Polnnd.     Two  of  lliese  (Ailami'M  and  Steevens  H(M*p.) 

wcrp  <4rtainc<l  in  the  dii^^iociinjj-riMjiii  \^ItIl(»tlt   liiMlory.      In  tlio  otlicrs 

(Icath  followtH]  within  a  fow  Mfckrt  afu-r  iho  violeiuv  thai  was  thoii);;lit 

to  lui%*«  caused  the  reparation,  and  waj^  pnx*4Hled  by  fever  and  Bitppura- 

tH>ii  aUmt  the  npp(T  part  of  the  Iione.     In 

all    hut   one   (l>iuiii'I>)    the    s4<panition    wa.s 

exactly  alon^  the  epipliystntl   line,  and   the 

fnijrnirnt  wan  not  <li!*]»Iae<il ;  it  (rcenis  to  me 

highly   pn>l>ahU'    that   they   wen*  ca.s«»it  of 

ostefttnyelitiH,   pissihly  originalin(j    in    the 

trauma. 

licChirthy*s  oabe  seems  tt)  me  rlearly  to 
lM08tciomyeltti?i  rither  than  t'rnetnre. 

Syaytoms*  The  symptoni?*  are  loeal  |Mun 
on  pirssiitv,  and  mobility  of  the  fnigment 
i«*»pnimhlc  if  the  swelling  is  not  too  great. 
Most  of  the  p'itieni.s  linve  In'en  able  to  walk. 
llioogh  with  {Klin  ;  and  rotation  of  the  lti|i  wai>  painful. 

TreatHMiit.  The  treatment  18  imiiioliili/afion,  |in'frr:ihlv  with  the 
liinb  aUhi<*trd  and  mtated  outward  to  diminish  tliedi.sphteiiig  action  of 
the  ait.iehed  miiseles.  I>x^il  prt^^tire  by  a  bondaige  alxiiit  the  hips  hav 
been  nM^,  hnt  i?^  probably  unimportant. 

E.  Fracture  of  the  Trochanter  Minor. 

Bennett*  rej>orts  a  sfxvimi'n  of  this  fpaetun^  in  the  nniseum  of  Trinilv 
C^i^lh'ge,  r>ublii),  a.»ss<H'iat<'d  with  a  united  intnieajwuhir  fnieturc  of  the 
nerk.  The  aoeom|xinying  ilhistration  sliows  the  tnH-hanter  dt-tarhinl 
with  a  Hmall  iH)r!ion  of  ti»e  shaft.  He  adds  that  he  has  reciigni/xMl  the 
fracture  in  the  living,  but  gtvc8  no  detail.^. 

The  only  other  sixHriinens  or  cai*es  that  F  know  of  are  Fenwick's  and 
Julltani's.  Fenwick***  is  rejwirteri  by  J.  Mutehinstin,  Jr.,*  :  a  Iniy, 
sevcntivn  years  old,  ltsi|MHl  u|M>n  a  fiMicc  and  fell  l>aeku-anl,  bn>aking 
nir  the  !»'.Mju*r  tntehanter,  ap|tiiivntly  by  the  piitl  of  the  |)tMi:is-ili:uMiH, 
Thi-*  wa.H  verified  by  inoi^iion.  He  die<l  of  !*epticiemia  on  the  WfVtU" 
teenth  day.  The  fi|MH:iroen  is  in  the  mutieum  of  McGill  College, 
Montreal. 

Jailtard's*  patient  was  a  nmn  eighty-two  years  old  and  wan  InjunHl 
hj  fidling  aa  ne  to?ie  fn>ni  Ih**!,  Severe  |min  in  the  hip  and  marked 
tvefsinfi  anil  disii>llity  whieit  persisted)  until  his  tlnitli,  a  fortnight 
falter.  Diagnosis,  fnwiure  of  the  neek  of  the  femur.  Thr  ntitopsy  sliowe*! 
a  brgr  extra  vacation  td  bliKnl  in  the  rau.icles,  the  joint  and  neck  of  the 
finnur  intact,  the  I(*s8er  Iniehanter  broken  off  and  adherent  i»nly  by  a 
atrip  <if  periosteum.  "  The  upper  extremity  of  the  femur  shows  a  ejivity 
aa  lai^ge  aa  a  Btnall  uut  and  presents  a  sareomatous  degeneration." 


<  Fk^iiriftt :  BrJtl«li  MMirmI  Jfitimml.  Ortnlwr  12.  1806,  p*  SBft. 

*  liiitrhifivnn  :   RritUh  ML<<licHl  Journal.  lV*ct<mber  30*  1S08,  p.  (TTl. 

*  JuUUnI :  l*mRrfa  MM..  UJ^l.  TJi.  p.  f^*. 
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2.  FRACTUBES  OP  THX  SHAFT  OF  THE  FEKinL 

The  highest  of  the  frartures  consiilerofl  in  this  wctjon  nr^  the  mib- 
tr«Krhantori<t,  the  Iow<»t  the  Hiipracomlyloid  ;  iiiteroon-l  T-fm^ 

tn res  will    be  described   in   the    following   set'tion.     h.  '  il    and 

irregular  fomis  are  occauionnlly  seen,  spiral   and  oblique  -  ta 

which  the  main  line  or  a  fissiirtr  jNisses  from  I  he  upper  |Kirt  ot  i 
to  the  neek  and  the  tmehanter,  and  even  in  wliieh  the  up|it'r  l 
luLH  been  Hplit  longitudinally  thnMigh  the  trtN-hanU*r. 

Causes.     The  cau*ies  of  tnicture  are  direct  and  indirect  vIoIm 
mu.s<'ular  action  ;  see  Chapter  III. 

Pathology.  All  the  varieties  of  fracture  that  may  occur  in  long  Ikooen 
are  met  with  in  the  femur,  but  in  the  great  majority  of  cases  the  frac- 
ture isobliijueanti  often  extremely  w*,  the  oblii^iiitv  nsnallv  corre^M^ikd- 
ing  to  the  normal  ctnvesof  the  l>onc  ;  that  in,  in  the  niidiile  part  of  tlw 
lM)nt' it  runs  from  lieliind  forward  and  dftwnwani,  and  in  the  ufiper 
tliinl  forward  and  i»ritwanl.  Tninsvcrsi*  fmcture  is  mrf  in  adults  fml 
more  common  in  children. 


1 


Pfo.  181. 


Fin-   182. 


Fncturv  of  th«  tipjwr  Uilnl  nfUie  femur;  union 

wuii  itrvAt  ili*|*lb.vuieiiL    (A.  CiMjrRii.)         Tmiuvwrw  tmttuTP  uf  lb*  Amor.    (Qrwv.) 

The  diriplaeemcnt  is  marked,  and  i^  the  effivt  of  the  fnieiuring  oiuae, 

of  the  contraction  »if  the  powerful  muscles  of  the  Ihigli,  niid  f>f  the 
hWi'lliugof  the  limb  iH'iu'ath  the  fascia  by  which  it  in  brnadcixMl  and 
shortened.  The  lower  fnigment  usually  j>as«*  lu'liind  and  to  the  inner 
si<le  of  the  up|X'r  one  and  is  sonictimeH  rotatr<l  outwardly  ;  in  mlditi*^ 
there  in  angular  displaecinent,  the  angle  usually  l>c>ing  din>(*t4*d  f<>nik-anl 
ur  fonvnnl  and  outwuni,  but  Hometimes  Imckwanl  or  inwartl. 
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iDi'linAtinn  forwnni  and  outwani  (if  the  lower  .end  of  the  uppf-r  frog- 
ftfii^r  fmctiiiv  in  the  upiKT  third  iw  the  rule  and  ia  mainly  iluo 
10  mtMOtilnr  lu'tion.  the  contraetinn  of  the  pUUenl  nuisclcs  and  the 
fmsm  Optm  the  up|MT  fragment  and  <»f  the  n<I(hictors  and  the  flcxorit  of 
the  leg  U|M»ii  the  hiwer  one.  The  tcndenev  of  titc  former  is  (o  tilt  tlie 
upper  fira^kcnt  forward,  outward,  or  in  lK>th  directions;  that  of  the 
latter  is  to  draw  tliv  lower  fra^neut  up  a^raiuBt  the  upper  one,  and  this 


I'Yaciafv  <if  leA  fftniir  cli4v  lK.^Utw  lh«  iruifbantcfm. 

will  pr<¥lu<N>  an  an^ftdar  di-^pliiemient  in  any  dire<"tit>n  that  is  favored 
by  ihf*  line  of  fraetun-.  The  fuet  that  tlie  displaeement  is  hometimeH 
tMWtkward  or  inwani  thK's  not  dinpMve  the  intlnenee  of  the  nnisi'les 
attJicbnl  to  tile  iip|M*r  tnifrnient,  ai^  ha^  iMH'n  argued:  the  principal 
egtntcy  \»  the  drawing  upwanl  of  the  lower  fnipuent,  and  if  the  fnip- 
RiMil-4  are  si»  relateil  at  tlie  si^atof  fnirtnn^  that  the  itpiierone  is  ])ush(><l 
in  a  diflerHrnt  direetion  fnnn  (hat  in  whieh  it^  nuisi'les  Wftidil  dniw  it  tlie 
latter  niuxt  yield.  In  the  extn-me  <^}^' ^lidwn  in  Fig.  181  it  (.*an  l>e 
aeen  howjftcal  the  anjpdar  displaeement  artd  at  the  Ninic  time  the  over- 
ridififf  can  be  under  the»e  drrnm>ttanc<':*.  Tli*';  angular  displaeenu-nt 
rily  produceti  nhortcrning,  and   this  slKtrtcning  varies  acconling 


.^44 
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▼me  and  tnaihM  fnictar»  tkc  dispbomait  mt  be  kicnl  or  ani^iUr 
or  brith.  zotl  if  tbe  laiml  diflfdaooBcst  u  fldBocDi  lo  brr-  Umt  (nt- 
nmte  thej  may  'le. 

Extr«Be  ol  M  f  the  frecturF,  wbidi  i^  not  nwsommtnm^  hmk 

orrxNionallr  to  a  complicatino  whidi  maj  be  verr  trouhle*crtnc  and  oiar 
tranflfunn  a  i^irople  fractarp  intoa  nrmipimnd  ^tor^  tbe  pettHmiitm  tt 
the  muscle  ami  Kimetimcs  of  tbe  «kin  Ht  the  sharp  enn  of  ihr  itpprr 
ffagment.  Tbis  is  sprciilly  likely  Ui  <irrur  in  frartares  of  tbe  Umrf 
tbirdy  the  slmrp  lower  eml  nf  the  up^irr  frapDent  perforating  lh<M^iiad- 
nccp(»  gr  even  the  ekin.  The  perfofiUioo  of  the  mn«ele  w  dirvrtrtl 
(Kiwnwmrd  as  well  as  forward,  profaablr  becaoae  tbe  knee  is  Bt* ximi  at 
the  moroent  when  it  ooritra,  and  then  when  the  joint  is  ati&^lcned 
the  mu%le  rrtmrtii  upward  along  the  rfMke  uf  btme  ;  this  makes  it  neeeiK 
Hkry  to  flex  tlie  knee  again  in  ortier  to  free  tbe  boms  thus  drawinyr  ibe 
mtiaele  down  poAt  its  emL  In  these  fractnnp*  of  ti»e  lower  third  tbe 
b>wer  fragment  is  sometimes  tiltod  (presumalily  by  tlhe  actioo  of  the 
gastmoneruiiiK)  my  that  its  upper  eiMl  is  ilirect<^  nblicjUrly  backward, 
and  it  is  soniotime:)  ^plit  by  a  line  of  fracture  running  between  tbe 
condyles.     See  Interoondyloid  Fractures. 

Dther  complimtions  arc  rare,  tlie  ve£««U  ami  nerves  noi  l^^ioff  in 
sufficiently  close  relatinnti  witb  tli*'  bono  ti»  l»e  often  injuretJ.  MGller' 
rc[K>rte*J  a  ca^e  of  rupture  of  the  inner  and  middle  coats  of  the  fmnoral 
artery  in  a  fracture  at  the  junction  of  the  middle  and  lonrr  third.« ; 
gangrene  tiirf?atening,  amputation  was  < lone  ;  dentil.  And  S^lenkow' 
rep*»rted  one  of  laceration  of  the  femoral  vein  ;  death  follovrefl,  appar- 
ently the  result  of  officious  trejitment,  Tlu^  <ian^r  is  greater  in  the 
lower  third  than  elsewhere,  and  pressure  ii|»n  the  vessels  when  they 
uTv  not  torn  may  eiuist*  ^'niii:^rrn<'  of  the  leg  eiihor  by  its  r«»ntinininoe 
or  by  the  furniaiion  of  a  rimimbus  in  win.s'^jueiwv  of  the  bruising. 

Fif*i«un^  extending  npwanl  and  downward  frr*ni  tlie  M-nt  of  fracture 
are  prolmbly  not  infrequent,  especially  in  gunshot  fractun**. 

Double  fnu-iures  have  lK»cn  observed,  and,  :»<H-<»nling  lo  Malgaigne, 
there  in  a  Fpecinicn  of  triple  fracture  in  the  Mufi6e  Dn|>uytn»n.  l>anble 
fmcture  shouhl  always  U*  IiKikinl  for  wlu'U  the  cau^tive  violence  has 
been  great,  ( '<tninHnuied  or  splinltrvd  fractures  are  not  uncommon, 
e^jiecially  among  fractures  by  direet  violence,  and  the  splinten  may  be 
lai^e. 

The  effusion  into  the  knee-joint  which  is  observed  so  frequently  in 
the  course  of  fnicturen  of  the  thigh  has  rt^ceived  |iarticufnr  att*^- 
tiou  since  1S7U,  when  UougCf  ijf  I^u^anuCr  fir^t  wrote  com-eniing  it. 
Among  those  wlm  have  Mtndied  it  nuwt  carefully  are  Go^selin,* 
Bergcr/ Marjoliu,  Altson^^and  Henncquiu,' tlie  two  former  attribut- 

1  Mbllcr:  rvntacho  mcd.  W^ohenM^brin.  (IctAbAr  II.  IHm. 

*Se)*Mkow:  Ht    "  '  i!ir  ruMl.  Wt>ch..  OrUtbar  8.  IMAi 

■  (ronwlin    ( '  it/iiilial  dc  U  ClmriU.  *  Bcrfer :  Thha  d*  Ptek,  Vn. 

•  AllMin     Thi 

*  HcDtiP4|aln  .  1>(C.  uii.,  (•.  7H.  (Sou  aUo  tbe  dUctiaaioiis  In  cbc  BuUetlM  4«  U  C^acftHA 
do  Cbirargio,  1(^8,  pp.  0  ftud  'SM.j 
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lOp  it  lo  the  jMiSKa^e  of  oxtmviiKat<il   liloocl  into  the  joint,  the  tliinl 
ami  fourth  X(\  iiitorri.'rrnro  witli  tlic  return  venous  cirmlntion,  and  (l»c 
la»*t,  in  comniuii   wirh    Vrniiuil   ami   others,  to  an  as.<(K*i:it*il   fi|»nun, 
rni  again   have    S4Mt^r||t    the  ejiiiw  itf  the 
s  noted  in  tJie  luler  periiRli*  of  tlu-  aisc 
iu  thr  pnthinpnl    imniohility  ami  the  extended 
p«i!*ili(»n.       An  appreciable  etlusiim  nmk(»s  \\9> 
»p|imnin(v  in  a  ni»j<»rity  of   the  (^^eswitliin 
the  fir^i  thn*o  iV.\y^  following  the  injur\' ;  it  in 
nn^t  pmrnpt   in  ehihlren  an<l   when  the  fnic- 
lure  b*  in  the  lower  ihinh  and  is  more  roninion 
after  fracture  hy   imlinnrt  than  after  fracture 
bv  dirvct  violentw.     It  disap|»ear¥i  pnmiptly  id 
diildren,  more  slowly  in  auult8,  and  may  per- 
sist for  years. 

Syapioms.  The  symptoms  are  pain,  loss  of 
ibiMStion,  ahnorinal  niol>ility^  deformity,  and 
rrepiius.  Aft  the  Ixme  ii*  deeply  placed  umler 
thick  muscles,  irregularity  in  it;*  outline  can- 
not be  fvcopni7XMl  hy  the  touch  ;  angular  dis- 
pWonient  can  often  l>e  nmdily  rocojjnized  in 
thin  jKitientpi  hy  the  eye,  hnt  tlie  method  of 
«*xnminalion  whieh  renden*  the  l>est  service  in 
this  n-speoi  is  the  coraparativo  meaeuromoni  of 
thr  two  limits.  The  fixed  point>»  commonly 
li»il  for  this  purpose  are  the  anterior  sup«'rior 
Mkimxis  pnK!t*s8  of  the  ilium  and  llic  tip  of 
Inc  exlrmal  malh*olus  ;  tlir  ndes  for  making 
ihae  mwLstirement^  and  tlie  pn-eautions  to 
U  taken  t..  puml  npin«t  orror  Imvo  U^u  ^rr/c'T ThU' '"a' 
given  in  CJmpttT  l\.  and  m  the  preceding  ipiinter.  s  inchw  i.>np  ■?«» 
arrtioa  of  ihiH  cliapter.  ysi^  32*.  > ;  the  capital  m«fiy  i  inrh  wi.ji-rr.ii.pmcd 
point  U  to  make  8un-  timt  the  two  limbs  form    ofth,.c..rt.e«i  iay.p.»|«  \^u 

*m  I'll  I    •  111  turnt-a  »''>mpl»MoiT  ab<>at   )u 

tbe  Mme  nn^rl..  with  the  ]>elvis,  and  the  Ust  i„r,c*xu.iiui  h,-<H.tnc  miiuxt. 

mrtiuKi    of   doini;    this    is    to    stretch    a    taj>e  with    iis  oriKtimi   p«♦rllI^u•»l 

the  aMomen    from   one  anterior  suw-  ■"^'^^'  '»  *^**"^*^*  *'*»»  *|;" 

pir  Iliac  spine  t*»  %\w  oilier,  and  a  sivond  one  (;^,„,,.  rr„ui  ihr  Mu«'.im  ..f 

ri^ht  angles    to   the  Hrst    from    its  centre  ib«K<>yKicoiUiceofttuTs«am. 

iward,  and    th*n    to  place  the  ankk^;*  at  Kns»»nd.  So  *.%*.) 
d    distiinres    frrttn  the  second   Hniv       The 

■borteuing  may    vary   from  a  small    fmctiou  of  an   inch   to  eeveral 

Abnamtal  mobility  may  i>c  rwNig'nizod  by  placing  the  hand  under 

tbi?  thiffh  nt  the  .sus|R«ctcd  went  of  fnicture  and  gently  liAing  it,  or 

?      '    '  rhe   upfMT  |»ortion  of  the  thitrh  down  with  one  hand  and 

^  j;  the  leg  or  moving  it   from  siile  to  si<lc  with   the  other,  or 

I  by  utjiirrving  whether  llw  ijreat   triK;hanter  move^  with   the  leg  when 

{'tbr  latter  X6  gently  nttjitei).     The  examinati<ni  for  abnormal   mobility 

irnl  crt'fiitnH  should  1m>  made  very  gently^  and  should  not  \ye  prolongo<l 

if  till?  latter  \*  not  pntmptty  olitjiini'il. 
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Prosnods.  Any  fracture  of  the  f«snar  k  &  spriom  iajurr  to  tht* 
extent,  that  it^  pmper  treatnient  makes  coafiiH-meot  to  th«  bed  lor 
several  weeL?  flesinible,  tJuit  it  will  make  it  difficult  for  %  long  tioM 
f«>r  the  patient  tn  ^  ahout  evesi  with  crutches,  and  that  it  mav  IcaA^ 
to^horteuiug  of  the  limb^  even  if  not  to  a  persbtent  limp.     It  nit 
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exfMises  to  the  poHsilnlity  of  »  fatal  result,  especially  in  the 
uUuiholie,  and  to  tlutt  of  gangrene  of  the  limb  by  niptare  or 
of  the  main  vejwels  or  by  pres»ure  upon  them. 

A  nirnple  fracture  without  displacenient,  or  8uitjibly  retliicctl,  will 
UHUally  conft<^rKlate  in  six  or  seven  weeks  suffificntly  t<i  allow  tbc 
IMitient  to  get  sIkkU  on  enitches,  and  he  will  l^  aide  to  l>ear  hits 
fufely  upon  the  linih,  and  to  disranl  tlio  rnitchcs  in  three  or  four 
more.  In  exceptional  ntsca  the  cfuisolitlation  mar  be  delayed,  acKl  it 
hnf>peni<  occasionally  tluit  a  Hecondur>'  fnicturc  ixx;unt  soon  aAcr  the 
|Nttient  first  leave:^  hid  bcil,  usually  in  coutiietpienee  of  a  fall. 

Mo«t  authorities  assert  that  an  oldique  fnicturc  of  the  nlmA  of 
fi*niur  cannot  be  eure<l  without  s<»ine  {lemmnent  ?*hortcuing.  Sine* 
time  of  Default  llie  jHissihility  of  a  iM^tter  n'siijl  luts  l*e<'n  claimed 
dilfercnt  ^urgeonB^,  and  for  diifcrent  dresningSt  hut  no  method  has  y 
won  a  gcnend  acceptani^*  of  its  claim.  While  there  '\»  no  reasoa  to 
doidtf  rlic  |»i>!swlltility  of  a  union  without  shortening,  and  while  I  Ix-Ueve 
»«U''ti  noidii  lian  lxi*n  ohtjiincil  in  sonic  cases,  I  «]o  not  believe  there  xh 
any  fii(ftli(Kl  nf  treatment  which  can  Ik'  flc|tendc«l  u|H>n  tit  srciirc  it  in 
any  givt-n  <•»«•,  for  it  cjiu  never  be  known  in  advamv  whether  or  noi 
tJie  patient  will  lie  aide  or  tractable  enough  to  HUpix^rt  the  tr^iction  and 
pressure  necessary  to  sucocjw,  Stune  surgeons  have  clainiiHl  an  a<*tual 
elongation  of  tlie  lindi  hy  the  nne  of  continuous  traction.  AllhitutHi  a 
ciTtaiu  <loubt  is  thrtiwn  over  8urh  assertions  hv  the  acku"  '  ' 
culty  of  making  aecunite    meahtiremcnLh,  and    by  the    |h.  i 

previoiwly  exi«*lini:   inetjuality  in  the   h-ngth  of  the  liniba,  the  occur- 
remv  i.H  not  im|jt»H»»ihlc,  liowcver  inipn>l>ablc  it  may  l>e. 

The  iH*n*isiencc  of  Home  shortening,  even  an  inch,  does  not  necseipqinly 
eatiw  rill*  {laticnt  to  limp,  since  it  may  Ik'  comiK'n*iat<iI  for  by  un  inclii 
ion  of  the  (K-lvi^.    The  rigiility  iti  the  knc*-  is  likelv  t<»  jtersist  fora  le   ^ 
of  time  titat  is  greater  if  the  |>atient  is  oIcKt  and  of  a  rheumatic  luibiL 
Hisis  in  cotntMMind  fnicturcs  is  tKtrtieularlv 
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injnrv  has  \H*ti\  proclnwil  l»y  dirrH.  viok*nrc;  ami  in  a  fracture  of  lM»th 
tliigii%  parfitMiIaHy  if  oitlier  i»  compound,  tlie  shock  is  usually  so  gri^t 
M  to  pot  ttif  jKLtii-iitV  life  in  HorioUH  ilunger. 

Ttwtment.  The  (Iressings  now  in  use  for  the  tr«atment  of  fracture 
of  tbe  siiaA  of  the  foniur  are  Buck's  exti'Ut^ion,  Hixl^^n's  su8|>ondcd 
splint,  the  long  pide-nplint  or  the  hi|V8plint,  usually  with  traction, 
eDcaacimait  in  plaster  of  i'aris.  and  the  double  inclitied  piano.  All 
iMve  been  dc^crilKnl  in  detail  in  Chapter  VII.  It  remains  only  to 
i»tc  their  .sp^-^lul  advantap.^  and  imlications. 

TifK  u)N<i  Miinxsi'Mvr  wrniorT  xicAt^TioN  .should  be  ummI  only  as 
l4'mpi»niry  dreswiofj  during  traitsjHirt  or  for  a  few  davs  at  (irsl  when 
ition  of  the  |intient — delirium,  shoi-k,  a^«ociate^l  injuries — (T»n- 
!*•!>  one   which   would   m»t   lw>  sidKciently  restraining:,  or  the 
ipplui*X«on  of  which  would  Ix;  tix)  exiiaustinjj. 

Fhk  ij>\u  hidk-kplint  with  TUAt^rroN  may  l>e  used  temj>onirily 

in  the  *!a.se  if  the^  patient  in  to  he  tnuisiMirtiil  to  a  distjmet* ;  it  is 

iper  tlian  a  hi[>-Hplin1,  C!in  l>e  readily  improvimHl,  and  as  it  extends 

[futwt  to  the  axilla  it  insures  jrroater  Iminohilixation.     IndtMid,  the 

Lmohilization  of  the  trunk,  and  the  eonjictpient  restraint,  is  the  ohjec- 

tn  to  ibi  j:encnd  use.      In  a  somewhat  ftht>rti'r  form  (I'^i^.  42),  extend- 

onlv  to  the  waist,  it  is  widely  iimhI   in   Kn<rland  thn>ui:hout  the 

of   the  aise.       WeetlV   splint    (I''i>r.   43)  represents   a    hijrhly 

I'elopcK]  form,  adjustahle  to  limhs  nf  tlifferenl  lengths  and  making 

ion  by  a  spring. 
**  IU^ck's  KXTF.SsloN "  ( Fig.  40)  is  the  method  in  general  use  in 
M!  I'nitc*!  Slates  and  ver>'  largely  in  F^urope.  It  is  suitable  for  tlie 
y^rrat  majority  of  eases,  except  the  subtrochanteric,  is  easily  iHtrne,  and, 
as  it  permits  a  t'crtain  fnx'ooni  uf  motion,  promotes  the  comfort  and 
irell4K-ing  of  the  [uttirnt.  It  also  |H-rnuts  eonstant  su|K*rvisi(»n  of  the 
fnu-iure  and  i*as\'  reetignition  of  shortening  or  angular  disj»laoement. 
^^n  4iUji*ction  to  it  is  that  the  patient  tends  to  turn  on  tlu'  injureil  side 
id  thus  rotate  the  up|K*r  fr:igment  <»iitward  while  the  lower  one  and 
are  kept  upright.  This  c^n  l>e  measurably  met  hv  a  small 
lion  iK'hind  the  triH^haiiter,  as  can  alsi)  the  oceaisinnaf  outward 
rotolion  of  the  iip|H*r  fnigment  by  gravity.  In  the  higher  fractures, 
too,  it  \n  not  always  easy  to  maintain  as  mtieh  alHtuction  of  the  limb 
as  may  be  dtrsiruble.  Sagging  of  the  fragments,  with  priKluetion  tif  a 
wmrU  or  outwani  angular  displacement,  can  be  pncventixl  by  cush* 
or  A  long  |>osterior  plaster  gutter. 
IlopflKx's  siTsi»KN*UKU  spUNT  (Fig-  174)gives  even  grejiter  comfort 
fuul  fri-cdom,  |M'rmit.H  greater  variety  in  the  attitude  given  t4)  the  limb 
— Aliduetion  and  flexion  for  the  higher  fractures — and  allows  the  ktiee 
to  be  kept  |Kirtlv  Hexo<l,  an  e-asier  |s>sition.  It  is  s|K*cially  advan- 
lagMMi9  in  theithler  and  feebler  patients.  I  do  not  think  it  immobilizes 
tiw  fnicturts  quite  so  well  as  Hack's  extension  dix^,  but  I  have  found 
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irr  in  prvfeifm*  even  to  KuckV,  and  alway.«  in  high  fnictures  ami 
[In  ihoAe  of  the  lower  thinl ;  in  the  latter  because  of  the  Hoxion  of 

K.'M'A^^KiiKVT   IK  ri.AHTKU  OF  pAKiA,  including  the  pelvia,  afti*r 


^"••T 


nucTtiua. 


ktvnir  hMB  viUr  wd  aft  tW 
aftrr  1S70,  hm  mam  br|^  ^rv«» 


Fte-IH. 


fbr 

oiMtf  tmrtlfNi 

B9^  in  the  hitpr  «>ta|rc«1 
lran-«l  am!  tlir  patirat 

FBa.lS7. 


Ssrr***  tavctioB  hl^fpUaU 


?h«ips*«  bipfpltnl. 


needs  onlj  to  be  protected  against  accident  while  be  giiex  alx*ut  no 
crutches  and  await8  complete  con^lidation.  In  cases  of  delayed  union 
it  may  even  [tennit  the  {wtient  to  bear  part  of  his  weight  u{ii»n  tlir 
limb  an*i  thus  hasten  os^ticution  of  the  iMtud.  It  'i>  still  Meimctiror* 
u.^fd  from  the  l»epinning,  and  the  {Kitictit  allowe<l  to  ^t  nl»oiit  t»n 
crutclM'**,  hut  marked  displaeeuient  caiu  occur  under  such  cirftinwtancrTi 

id  the  chance,  in  my  opinion,  should  not  be  taken.  The  ;ili.<>iicu  of 
a  fixed  np[>er  [»oint  of  support  makes  it  easy  for  overriding  and  angular 
displacement  to  occur. 

Thf.  iiii*-*ii'i.lNT,  in  any  of  its  various  furms  (Figs.  IRfi  and  \Wt\ 
meets  the  sjune  indications  more  conveniently,  though  more  expen- 
sively, liud  as  it  can  Ih'  combined  with  traction  (as  in  ni|vjoint  di*^«fas^) 
it  can  t>o  safely  use<l  at  an  earlier  iktiocI  in  the  case.  It  is  especially 
convenient  in  cases  of  delayed  union^  fur  it  relieves  the  patient  from 
coufinemeut  to  bed. 

Thk  iMH^nr.E  iNCXUNKD  ruiNE  (Fig.  44)  is  occasionally  useful  as  a 
tcm|>orjiry  dressing  in  very  severe  injuries  when  the  swili"  •-.■at 

or  tlie  circulation  embarraaaed  ;  also  in  compound  fnuMm 
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much  low  of  hone  that  traction  ia  not  rwjiiired  to  prevent  overriding ; 
I  havr  n»«»nllv  hntu^ht  u  verv  severe  ease  of  the  latter  kind  to  a 
«ucv»stfful  re-iiilt  by  it^  aid  at  the  New  York  Hospital. 

The  mine  indications  cjin  Iw  met  hy*  a  fojig  nntft-ior  fjyUnt  flexed  at 
the  kncf*  and  8ti-'iK'nde<l  fn>m  a  horiyxmtal  har  j>Iareil  a  short  distanit 
above  it  (Fig.  1S8).  Such  a  jiplint  can  lie  ctmveniently  made  of  a 
stont  iron  fwl.  like  Smith's  splint  (Fig.  33),  but  it  is  better  to  have 
the  log  horixontal  ;  it  |>ermits  an  ea«y  chanpe  r>f  the  dres.sinjr>^  of  the 
1(000(1  without  ill^turbing  the  fragments  hut,  like  the  inelinod  plane, 
it  cannot  be  tnisti-tl  when  traction  is  ntHnlcKl  to  keep  the  fragment*^  in 
iMKUtion. 

In  fractnri'f*  of  tlie  ujtper  third  the  thigh  should  be  flexetl  and 
abducted  in  order  that  the  lower  fragment  shall  be  in  line  with  the 
tip(>or  one  which  usually  ai^sumes  this  attitude,  and  for  tliL<  the  llodgen 
ilint  Ui  the  most  ctaiveuient. 


1 
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Auivrlor  aiupeoded  splint,  wlkboac  tnwttoD.  Id  compoaad  fncturv. 

J^fiarfivr  w  kLt  tcfrhf,  in  m((st  eases,  al>m>rnial  mobility   will  have 

dinppcared  or  i«t>   far  diniiiii:>hed  that  tnietiun   is  no  longer  nee<led  ; 

ingidiir  dii^pInixMiient  is  then  the  only  one  that  is  likely  to  takejilaoe, 

tm)  Uib»  <^in   Ih*   prt?vente<l   hy   pliuster-i>f- Paris    onc-aHenient.     If  the 

mobility  hits  wholly  di.siip|>i'ured  I  usually  remove  the  ap|)a- 

and  k(M*p  till'  |uitient  in  IkmI  for  a  few  <\;\\a  without  anv  dressmg; 

1  apply  a  plaster  dressing,  iuehiding  tlie  j>elvis  if  the  fmclure  is 

bImivu  tht*  lower  tliir*!,  and  allow  him  to  gi»  about  on  crutches.     After 

[Bdocher  fortnight  the  plaster  is  removed. 

In  MOiifuf  chiUlren   vertical  susjKMision  ia  by  far  the  mtMjt  convenient 
!"rv  methinl  of  treatment,     Stri|>s  of  adhesive  plastiT  are 
il.  .11  Hui'k's  extension,   to  both  legs  and  attached   by  cortis  to 

B  nuppprt  immwiiately  al>ovc  the  ehild  s^>  that  the  pelvis  resta  lightly 
JXy^m  die  U-d  (Fig.  189).  I  have  sometimes  made  this  uttaehmeat 
^uutic  by  introchicing  a  n]ht>er  cord  or  hy  using  a  supjiort  with  a  flex- 
but  have  found  no  groat  advantage  in  it  and  some  disadvan- 
iM!  of  the  gradual  yielding.     The  tixed  support  is  also  better 
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th:in  the  weight  uikI  pulley  wlik'li  an*  HiiitK'tinics  Ufivt],  TIk*  |M»hitnin  h 
well  bomo  ami  nuikog  it  eiuriy  to  kwp  the  rhild  dry  nn*l  rKiin.  Thr 
cunUict  with  the  bed  gluuiUI  he  ho  Hglit  tliat  tho  huiiil  ran  In*  ]«lmsi<i1 
cai^ily  unJtT  the  polvis.  In  very  youn^  cluMn-ti  it  is  Huurtinirrs  mf^ 
cioTit  to  bind  the  HoxckI  thi^h  to  the  abdninrii. 

Dr.  A.  W.  Mit<'holl  dovis<*d  a  spliijt  which  prniiits  tin*  rliild  tr»  Ir 
(Tirrii-tl  about.  It  cuiisists  nt'  three  wtNtdcn  t^jdint^ — body,  Irp.  nml 
thi^li  pieces — fastened  together  by  tlituiib-serews  A»r  angular  ndjunt- 
ment.  Traction  is  made  by  Imviiif;  the  thijrh  pit'*'!*  proje^l  Iwyiuul  ihe 
flexed  knee,  sii  that  the  bandage  alx)iit  tiie  upj»er  part  of  the  le^  will 
draw  it  downward. 

Fro.  \m. 


Krorturt;  i<(thv  IhlK^i .  vertiral  diiflpcn-lnn      Tho  fruclurv  U  f(inji»ntinil  In  the  jiaUc^ot  on  Uw 


In  oldct'  chUtlrfn — over  ten  years — I  have  found  Bnok's  exten-*i<»n 
the  U-st,  and  <kMMdeiity  prefemble  to  The  double  side-nplint,  with  whieh 
it  ii  dinicidt  til  prtjvi-nt  .shorteniuj;^  an<l  anj^ular  displaeemeut.  Fairly 
tirni  union  may  usually  be  exiKM/ted  in  three  weeks. 

In  fraoturen  of  the  Iowa'  ihiM  tlie  eng;ig<'ment  of  the  lower  end  of 
the  up|K»r  frajjmcnt  in  tho  »[uadrieei>s,  or  even  in  the  overlyinjf  skin, 
ail4ls  jjreatly  to  the  difliculty  of  refiuetion.  This  can  ftonietinn?*  be 
made  by  flexinjj  the  hip  and  the  kne<*  to  a  ri^rlit  anjjle»  thn*?  ilniwing 
the  museles  drjwnwanl  alonjr  the  (R'netratin^  i'ra^ment,  and  then  i"oin- 
pletinjf  the  di.si'Uga^ement  by  stronij  traetion  in  the  axi-*  of  the  t*lmft. 
the  flexion  being  maint:iined.  If  this  fails  the  nkin  ami  f:i?<*ia  must 
be  freely  incised  over  the  end  of  tho  fragment  and  the  Ixjne  disengnf?**' 
by  direct  mnnipulation.  If  the  |M»int  »tf  the  l>one  has  iwrforaUil  the 
skin  the  o|MMiing  ^llould  Ije  enhirgeil,  l>olh  to  faeilitjite  the  ili'siMipig*^ 
inent  and  to  evacuate  the  t.'Xtniv;isat<»<l  Idood.  'I'he  MtMlp-n  ^pUnl 
^houhl  l>e  pri;ferred  in   the  treatment  of  these  fraeture**,  f«»r  it  |H-nniL*i 
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miNlmt^  fffxion  »f  tiie  kiicc  aiul  tliu«  tfiuls  to  avoid  the  tiltiii<;  of  the 
lower  fruj^iiriit  wliioli  may  luip|H(i  when  tlic  kjioc  in  ktpt  extentlLHl. 

If  th«»  nrOrtf  \a  torn  it  may  \te  IkmI  iti  tlie  woiiimI  ;  if  tlit-  vein  alone 
H  torn  it  iiwy  Im"  ti***!,  or,  if  not  Utrn  entirely  iu*n»s'i,  ilic  tlcop  s*tfi  \mrU 
may  Iw  MituriMl  over  it  st»  us  to  opjxist*  escape  of  tin-  MinmI,  ami  the* 
it  mailo  to  Kave  the  linih,  hut  if  ptn^n-ne  appears  atiipiitntion 
w  done  at  omv.  Division  of  UMh  artery  and  voiu  jiLstitie.-^  iui- 
mctiiatc  nniputatirm. 

f)riii{f,ti  Huifm^  if  the  fragments  anr  in  a  fiiirlv  jtoimI  jtimitinn  and 
their  ntohilitv  is  not  pre;U,  i.s  h(»Ht  treate*!  onliiiarilv  liv  plaster-4>f-I'anH 
ffocasement^  inehidinj^  the  pelvi.s'and  l>y  brurini;  WMiie  weight  u|M»n  tlie 
limb  with  iho  snpixirt  of  erntches.  1  have  seen  union  become  solid  as 
latv  iislbe  sixth  ntontli. 

In  faiiure  of  tiuhm,  when  tho  |»o.4ition  of  tho  frajjments  is  had  ami 
Uie  ni4thility  niarki'd  after  three  or  ftmrnioniliH,  nstn^tioii  <»f  the  en<ls 
awl  ruidjnMmeiit  are  retpjired.  I  have  always  inude  the  incision  on 
tbtf  outer  tside,  cut  the  ends  tii|nare,  and  kept  them  in  (M>ntact  l>y  a 
stttpendei]  Hplint  or  by  resting  the  limb  ii|H>n  an  ineliiHHl  isupfxtrt  m 
that  the  leg  and  lower  fragment  would  oonsUmily  pri-^s  downward 
toward  the  uptier  one.  ()enL**ionallv  I  have  ms<iI  plastcT  ttf  I*aris  over 
the  primary  circaBiDg  of  the  wound.     For  other  details  sec  Chapter 


3.  ULACTUBES  AT  THE  LOWIIB  END  OF  THE  FEMX7B. 

Id  this  gTi>un  art*  here  inelude<l  intertromlyloid  fractures,  se|>anition 
i»f  the  lower  efnphy^ir^,  uud  fraeture  of  either  condyle. 

A.  Intercondyloid  Fractures. 

thew  fmotun**  bt>th  condyles  are  separated  from  the  sliart  and 
flwm  iTich  other,  tlie  line  bein^  T-slia|>e<l  i»r  y-.sha|K»d.  Tlie  fnietnre 
Atimf-tinii*s  chL-v^'d  as  a  >npraeon*lyloid  fnu'tnif  with  splitting  i>f  tlie 
■r  fntijment^  since  that  is  ihiui^ht  to  hv  the  nuKle  ot  pnKluetion  in 
Old(^;  the  si wi ft  id  tirst  broken  nntl  llien  the  np|x*r  fragment  |>ene- 
il  split*  the  lower  (Figr.  19<J).  The  ilaim  that  the  fracture  is 
hy  a  vi*»lenee  tmnsmitte<i  through  the  iKiicHa  wliich  aet«  a«  a 
wetlt;«>  and  splits  off'  the  condyles  tloes  not  bear  the  l4'st  of  cx|M>riment 
«ir  lianiKinire  with  the  fact  that  in  a  fall  the  bhiw  it  rarely  receivnl 
Upon  the  |iat4*lla.  TrMat/  in  an  elaborate  article  in  which  it  was  tin-i 
^mjfht  to  ^ve  a  dctailtHl  and  full  ac(»nnt  of  fracture  of  the  lower  end 
«»f  the  femur,  points  out  that  in  six  cases  of  supmeondyloid  fracture 
.the  avera^  aj^o  was  twenty-seven  and  a  half  years,  while  in  thirtwn 
of  intereoudyloid  fnicture  it  was  forty-eiplit  and  a  half  years, 
numlier  of  cases  seems  U»  nie  ioo  small  to  wamnt  the  inference 
that  the  difference  is  an  essential  and  constant  onr. 

Tlie  main  lino  of  fracture  across  the  shaft  may  be  very  obli<]ue,  aa 
in  the  oommon  fmcture  of  the  lower  thini,  but  is  usually  monr  ni*nrly 


*  TMUt :  ArchiTca  G^n^nka  do  MM..  1H&4.  toI.  U.  p.  B«. 
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ID  its  geoenl  dimrtioci  witii  gpliiih  riifc  vbicii  onka  llie 
trresokr,  and  lies  doae  to  ibe  bue  of  th»  eoochrW*. 
The  line  Detvera  the  coodvles  IbUovs  tbe  tntrfroodTkiMi  notch,  sad 
m  vertical  ami  anteflx>-pcHtenor.  In  a  caar  ufaam'vd  \>f  N^toaa  wnA 
VFfiortnl  br  Tr^t  (loc.  dt^  p.  73>,  tbe  nMchanum  of  the  tvfpaiatiaii  of 
the  coodyiu  m  Aofwn  pbinly,  the  tippcr  fiagietK  bei^g  impaelvd  iato 
the  li>wer  ooe,  bat  mainly  oii  tl»e  inner  side,  and  tbe  sepamtioo  of  the 
oondjies  merelj  a  (taeure  i  Fig.  192).  Usoallr,  boarevcry  the  ecaidTlea 
are  cocnpkieJy  detached  from  eaicb  rrther  and  anmrtimea  mfwmxwtasa  &r 
enough  lo  allow  tbe  patella  to  fink  in  between  them,and  ehLer  flnrbf 
further  displaced  backwaxd  than  tbe  other,  with  a  oomif •  4a- 

tioo  of  tbe  le|^  sioce  tbe  tibia  rrCasna  Ha  oooDectioo  with  -  FV 

cnioial  li^mont^  mar  be  trirn  loo^todinally  or  tnusrcnriT.aod  thm 
tbe  atlaciunent  of  tbe  tibia  is  less  clo6e« 


4 


Fto.l9a 


Vm, !»]. 


loM  frmcCnre  of  Ibe  feinor. 
(Bbtxvt.) 


OomrolDDtod  fractal*  of  the  IHsvr.  vftt 
■pllulng  ot  ihm  coBdy te.    (O vslt.  ) 


The  injury  ih  frequently  compound,  from  within  outward  by  the*  end 
of  tlie  upper  fragment, etipeciully  wl»en  the  fracture  is  obliqti*' ;  d;iugi,r- 
ous  priTASuro  by  one  or  the  other  fragment  upon  the  p*»pliiral  vi-s^ei*  id 
not  uncommon,  and  the  vein  anti  artery  Imvc  U*<*n  torn,  the  \>'in  the 
mon;  frr«puTiUy.  In  one  of  my  uuttes — fnicture  of  U>th  femur«  by  a 
fall  of  forty  feet,  tlie  piitient  dyiug  in  thirty-fix  houn*— one  fnu-turv 
was  compound  by  perfopation  of  tlif  niuscle*aiid  skin  in  fr«>nl  hy  iIm? 
upper  fnijxmcnt,  tl»c  other  was  simple,  btit  the  jxipliieal  vein  wa-»  torn, 
and  tltere  utiH  a  large  ejctruvaMation  of  IfkHHt  in  tlte  thigh,  lu  I'sieh 
the  lower  end  of  the  up}>er  fragment  was  very  irn^ular,  but  not  broken 
ohiirpirly,  and  th(>re  wtL^  mucii  eotaminution  l>etween  it  and  the  oon- 
dyl»*s ;  the  coinjwet  layer  on  the  posterior  face  of  the  bone  was  preseed 
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Fio.  192. 


the  centrt*  oh  If  the  lower  fragment  Imi!  lM!cn  bent  violently 
rlcwnnl  up^m  the  other. 

The  nHi^guiiion  of  the  maui  line  of  fnictun'  is 
eiuir  by  attention  to  the  u&iiul  sij;ii?t ;  that  of  the 
line  between  the  eontlyles  ih  nimie  by  noting  the 
iDdepeikdent  nMjbility  of  the  two  I'onilylf.s  on  esieh 
other  when  they  are  gra8|MHl  and  moved  Uickward 
and  foruanl,  and  jMiin  wlien  tluy  are  presided  to- 
gether laternlly. 

Sihorteniiif^  of  the  limb  is  common,  bwt  the  sign 
ia  aeldom  net'ded  for  the  diagnosis ;  in  an  impacted 
fnotarp  it  might  be  nsefnl  in  distingnishing  the 
lenon  from  fracture  of  one  condyle  alone. 

nlargvment  of  the  knee  by  se|Mjration  of  the 
vies  i^  nre,  or  at  least  \^  iliffieult  of  rerogni- 
;  on  the  other  hand,  enlargement  by  effuMon 
rmorrhage  into  the  joint  Is  constant. 
Progaosis.     The  prognosis  Is  serious  as  rt^gards  both  the  life  of  the 
|iattent  and  the  integrity  of  the  joint.     Of  2C  cases  collected  by  Hen- 
uin  7  died,  3  were  amputated,  and  IG  recovered.     The  gravity  of 

Fio.  198. 


Iwoi 

Bcond, 


IntercotKlylold  fni<:iurv 
of  temur. 


flMCcr  Ifillaai     A  U  &  wt/o  aiueb«0  AirUir  pun"«e  ufMiflpt'iultna. 

tke  injury  de{H-mLt  nuiinly  u)K>n  the  implication  of  the  joint  and  the 
traQmatic  artbriti]»  excited  thereby,  which  may  easily  end  in  .supfiurn- 
tioD  and  which  in  any  i.^«e  i.-t  very  likely  to  result  in  mor^  or  lessMitV- 


Trutami.     \a  the  tendency  to  t>verriding  and  angular  disolaccnu'ot 
[except  when  the  main  fracture  in  obIi(|Uc)  is  not  .S4i  inarkitl  as  in  ihe 
T  fracture?*,  c-ontinuouii  traction  necii  not  be  go  vigorou?*  or  si>  pnj- 
wL     I  prvfer  Uic  pui^ition  o^  flight  Hexion  of  the  knee  and  (here- 
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rn).ss-stniin,  ns  in  a  ra.se  ro[Kirt«l  l>y  Garptiiii'  in  which  a  fi<>cnnd  frac- 
lure  l)v  muscular  action  oiviirrcil  in  the  up|H^r  frogiuont  twelve  ycow 
ai*ter  the  fir8t  fracture  had  hesiUHl  with  u  se|i:iratit)n  of  four  ix'ntinietra 
(1  3  inches).  In  others  it  i^etjiuilly  certain  thai  the  traction  of  thr  li(5a- 
nientum  patrMiewas  inclinnl  somewhat  haekwani  fmm  the  hiniraxiM uf 
tiie  |xitella,  the  fracture  t;ikin;^  place  wi»4-n  the  limh  wa-s  |Kirtly  fli*xed. 

The  common  clinlml  form  is  a  vigorous  contraction  <if  the  4^uiMiri- 
!p^,  either  dimply  in  vuhintary  utie  of  the  limh  or  aicUnl  liy  forord 
flexion  of  the  knee  by  funH.*i?  which  overcome  the  opjMi^ition  of  the 
mu^'les.  Thus  ^^  nuin  jump.s  ami  hreukh  the  jKitelhif  or  he  failst  in  am 
rtftirt  to  avoid  a  fall  and  the  le^r  i-*^  l>enl  under  him,  or,  a'^  in  a  cttie  of 
mv  own.  he  seeks  to  punh  a  henvy  box  with  his  fo«)t  re^tting  agaiDM  ha 
side  and  the  knee  jwirtly  fleTi»d,  the  foot  f*lips  down,  the  flexion  of  the 
knee  is  sharply  increased  thereby,  and  the  Ixme  is  broken.  Thi**  forcible 
flexion  it*  a  fretuient  cau;^  of  early  refraclure  while  mntion  i*  sitill 
limite<l  and  the  oescent  of  the  up[>er  fragment  prevented  by  adbeMOitf 
or  jH-'ri-articular  thickening. 

In  a  few  nxx^s  there  Is  reason  to  think  that  a  blow  uj»oa  the  booe 
ha>^  cracked  it  or  originated  i^ome  pnMXviS  in  it  by  which  its  complete 
fracture  by  muscular  action  tihortly  afterward  was  made  etmy^ 

V&thclogy. 

In  the  p^at  majority  of  casps  by  indirect  violence  the  frartnre  is 
transvcnse  or  ^^liglitly  obli(|uey  and  usually  at  or  just  below  the  middle 


! 


ttiUBiial  furui  Ml  ftartnreof  |«trll* 


4.  aatertorrarllMe;         mm 


<»f  the  bone ;  sometimes  it  lies  ver%'  near  otke  end  of  the  boM,  eope^ 
cially  the  lower,  and  once  or  t  wice  I  have  fven  it  tTowiiy  aod  wparatng 
only'  the  upper  inner  pomer.  I  have  oecastonally  ?een  the  lowrr  frae- 
ment  split  longitudinally,  and  T  liave  seen  owe  case  (Fig.  196)  in  which 
on  in^jK-ction  thn^tich  an  inci:*ion  the  nurfaee  of  fnctanp  w»»  found 
to  be  very  oblicpic  dfiwnwunl  ami  Iia4*kwanl  and  was  alaaenrwi  <k>wii- 
w&rd  on  the  anterior  a-ip«"et.  Parke  *  fvjx>rta  a  aomewhi 
seen  two  montliTi  af\er  the  aiMridi^nt ;  the  injury  was  a|HMfiidj 
by  direct  burnl  nrossuiVy  ami  tbi'  upper  ami  poatrfior  fn^UMtot, 
prbit^  nearly  kilf  tiio  booCf  lay  whiilly  above  the  other. 

•  Qkrvnia  :  Rctim  Mrf«Iin>-»1iininc..  IKKJ^  p.  XS. 

■  nvks:  Xew  York  HnAu^  JoonuU.  Naxch.  im9,  p.  m 
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aiu!  operation,  but  it  j^.*<»in^  reasonable  ti.)  b<*lit've,  t*i«]^e<'ially  in  view  of 
eomo  of  the  later  <^s<'.s  tbiit  the  future  will  show  niuoh  better  results. 
Patientj?  have  sullercil  in  the  past  l>oth  from  inftrtion,  whit'h  can  now 
be  miire  f^'uenilly  avoidt^d,  and  from  a  iroripiefpient  rehietaace  to  lake 
the  **han<!C.s  of  c*>nMcrvative  treatriiout  in  conifKiund  injuries  or  to  make 
an  iiieision  in  the  rr>i(nple  ones  in  order  to  etlect  reduction.  Some  of 
the  amputations  have  clearly  Imuhx  justiiied,  an*!  will  still  l»c  justllied 
in  similar  <ai.Ht's,  by  the  extent  of  the  injury  to  the  Hoft  parts,  but  I 
feel  sure  that  n  much  hirj;er  pro]x>rtion  of  the  i'om|M)und  injuries  will 
he  suetHsssfulIy  treattnl  with  preservation  itf  the  limb,  an*l  of  the  aimpic 
ones  with  restonition  of  form  and  function.  Dr.  McHurnev's  two 
cni*es  are  partieularly  eneourajijin^. 

If,  in  a  isimnle  case  uncomplicated  by  injury  to  the  vessels,  complete 
reduction  of  tlie  displacement  cannot  l)e  made  by  tmction  and  manip- 
ulation, it  would  1k>  not  only  proper,  but,  I  think,  inijiertitive,  to  exiMoe 
the  fnu'ture  by  a  longitudinal  incision,  preferably  on  the  outer  side  in 
front  of  the  teiulon  of  the  biceps,  in  order  to  overcome  the  obstacle, 
which  would  doubtIes.s  be  the  inteq>oHcd  periosteum  antl  perhaps  nome 
muscular  bundles.  Schuchardt '  reports  a  succcs8fui  ca.Hc,  and  I  ha\'« 
had  one. 

In  a  compound  ca>*e  free  enlarjrement  of  the  wound  in  the  skin  and 
faw'ia  would  probably  make  n*tluoiion  possible  without  tlie  aid  of  resec- 
tion of  the  end  of  the  shaft.  If  the  injury  to  the  ve'4>H'ls  is  such  that 
the  vitality  of  the  limb  auinot  l>e  prcst»rvt*cl,  amputation  niust  \>e  done, 
and  it  should  be  as  low  aM  the  condition  of  the  soft  parts  will  permit, 
that  is,  through  or  a  short  distance  alwvc  the  fractun\  It  sc<»ms  even 
pMsible  that  in  some  cases  the  amputation  might  Ik*  <lotic  a  short  dis- 
taun*  Iwlow  the  knee  so  as  to  pres^Tve  that  joint  to  thi*  patient. 

Hutchinson  advis4>s  th.'it  the  litnb  should  1m-  inimobili/ed  in  full 
flexion  after  n^-duction,  on  the  tla^firy  that  the  pres'^ui-e  of  the  <|Uad- 
riceps  in  that  |H>siti(m  would  keep  the  fnigment  securely  in  pla(^».  I 
doubt  if  there  is  enough  tendency  to  displacement  to  justify  80  irksome 
nn  attitude. 

C.  Fracture  of  Either  Condyle. 

Fracture  of  a  single  iHin<lyle  may  l>c  cau.sed  by  direct  violence,  as  in 
a  full  ujMjn  the  bent  knee,  or  by  avulsion,  the  fonv  U'ing  exerted 
through  one  i>f  the  lateral  ligiuuents  to  t«ir  oil'  one  ("oudyle  by 
l>OMding  the  leg  toward  the  (►pinisite  side,  or  by  the  dinvt  pn-ssure  of 
the  head  of  the  tibia  against  tlie  ci>n<lyle  on  the  siilc  towani  wliich  the 
leg  is  l)ont.  In  a  cas<»  reportctl  by  A.  H.  Cro»l)y'  the  fracture  was 
cnu8e<l  l>y  a  twist  of  the  leg  while  the  {Kiticnt,  a  youth  of  twcnty-unc 
vears,  was  resting  his  entire  weight  u|kui  it. 

The  s|>ei!iniens  of  fracture  of  a  single  condyle  are  not  numerous,  but 

they  show  that  the  line  may  run  for  a  con?ii<lerable  distance  upward 

from  till'  interiHiudyloid  notch  mi  that  the  fnignu-nt  terniinnlet»  above  in 

a  long  point,  (»r  it  may  turn  alirnptly  alvtvc  the  e«lge  of  the  articular 

>8chnr1ian]t:  RinlnK«  kiihi  (Viitrmntlalt  (TirChlrurjHe.  lUUl.p.  IM. 
■  Crwby  i  New  lljimpabire  Jouriul  of  Hediduv.  KtJ, 
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Fig.  IfWi. 


Kntfiiin?  of  tl»c  fiilcnial 
cHindylc  of  the  (omur. 


CTirtil:i}rt'  <owarrl  the  nidc  of  the  lx>n*»,  as  in  Fig,  1V>5,  wliirh  n-prosonta 
a  !H|H'rinii'n  pv*'ii  to  tlio  Dupnytrrn  NJiisoiim  hy  Vcrnciiil  ;  in  t!»is  i*n*ir 
the  j»ori«»stoiini  on  (he  inner  side  an<l  the  erueial  lignnientK  M'en*  untorn 
and  the  fmginent  woh  not  iJtM>la(^-<l.' 

The  fragment  may  be  (Mrtplaw*!  ii|>\vard„  or  to  one  piiIc,  or  it  may  Iw 
6wnng  aroum]  st»  Uh  to  lie  jwirtly  hrliin*!  or  jmrtly  in  frtrnt  of  the  femur, 
usually  the  former.  As  it  remains  atlaehed  to 
til**  til)ia  tlie  firM  ami  tliirrl  (lisplacements  are 
imlienteil  hy  the  |M»stiire  i»f  the  h*>j,  \\w.  seeoml» 
which  is  Very  rare,  hy  the  greater  breadth  of  the 
knee. 

Ak  the  disphie^-ment  is  iisnally  slight,  and  tlio 
ci»nne<'tions  nntnrii,  the  injury  may  easily  l>e  over- 
hMkkcfl,  or,  if  sus|M*eti^l.  nt»t  re<'ogni/ed  witli  e<'r- 
tainty.  In  a  ease  under  the  (^rv  of  (ii>s.<elin 
(quoted  by  Tr6lat)  the  |iatient  Mas  treate<l  for 
more  than  a  month  for  a  8npp<».'ie*l  nrthriti;*  of  the 
knee;  he  grew  weaker  daily  and  dicsl  of  exhau^*- 
ti^m.  At  th<'  autopsy  the  joint  was  found  fidl  *tf 
puh  and  one  of  the  eondylts  broken.  The  frag- 
nient}^  were  in  exact  apiK>silion,  but  there  wits  no 
sign  of  r4*|kair.  The  diagnosis  must  l>e  made  ui^n 
the  lo<*alire<l  pain,  e<N'hymo8is,  loss  of  function, 
nnd  abnormal  mobility  and  crepitus,  re<'ogniK(Hl 
bv  dioH't  mMni|tulalitiii  of  tlie  condyle  or  by 
rnovin^r  the  Irg  laterally  or  in  the  direction  of 
flexion  and  extension. 

The  reported  rases  show  a  remarkable  variety  in  their  course  and 
terminations.  Some  pjitients  have  recovered  without  greater  reaction 
than  woidd  l>eex|KHH*Mi  after  a  simple  non-articular  fracture  ;  in  others 
the  joint  has  Huppurutcd,  and  the  i^\^'  \\i\s  terminate*!]  fatally  ;  in  l)r. 
CVonbyV  <iise  the  fnigment  wan  removenl  six  months  afterwaixl.  by 
operation,  and  the  patient  made  a  complete  n*coverv  :  and  in  a  cjtsc 
first  Hccn  by  Hamilton  three  month:^  after  the  injury,  the  fragment 
remaincil  uuunit'Ml  and  could  l»c  niovcil  upwan!  half  an  inch  with  dis- 
tinct cn'pilusuml  pain  by  flexing  the  knee.  During  the  next  two  yeare 
the  us<'tulness  of  the  limb  increastnl  stwulily. 

Treatment.  Th<'  tn-atment  c*>n*!isis  in  reduction  of  such  displacement 
as  may  exist  by  acting  u|>on  the  fragment  through  the  latend  ligament 
and  the  leg,  ami  pn»vention  of  its  re<Mirrenee  by  ktn^ping  the  h'g  fixed 
in  the  iH^nition  to  wlu'ch  it  has  been  bnai^rht  in  making  the  nilnction. 
Ar*  thf  lateral  lig:tments  are  tmsi'  w hen  the  knee*  is  extemletl,  and  relaxcii 
when  it  is  flrxe*),  the  extendetl  pof^ition  is  the  one  which  giv<\s  most 
swnrity.  The  objirlioi»  iirgi'<l  by  Malpii^ne,  that  it  favors  anchyhwis, 
is,  I  think,  unfoiuitictl  ;  we  know  that  the  common  I'ausi*  of  anehyhksis 
lic^  in  the  severity  or  the  prohtugation  of  an  artlirttis,  not  in  the  |Misi- 
tion  in  which  the  joint  is  kept.  lu  the  ilextnl  i>oe<itioQ  of  the  knee  a 
^aligiit  di.^plarement  ujtwarti  of  the  frajrment  cituld  iK'cur  easily,  ami  kt 
,^ould  ccrt4iinly  (ioms  unri-eogni/rd  mi  loii^  as  tlie  |M>sitioii  waa  kept, 

>Tr6l«t:  I^w.  cit.  p.  tS& 
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and  would  show  itself  in  abduction  or  adduction  of  the  leg  as  soon  as 
it  was  extendc<l.  I  prefer,  therefore,  to  treat  a  case  in  the  extended 
position  upon  a  posterior  splint  or  in  a  plaster  bandage.  After  three 
or  four  weeks  tlie  knee  may  l>e  partly  flexed  if  the  fragment  has  lost 
its  mobility. 

Massage  is  useful  to  shorten  the  peri<xl  of  convalescence  and  hasten 
the  restonition  of  function.  Incision  of  the  joint  for  the  nmioval  of 
a  large  amount  of  bltKnl  from  it  could  prt)bably  l>e  siifely  done  and 
wouUl  diniiuisii  the  chanoc  of  limitation  of  motion. 


CHAPTER  XXIV. 


FRACTURES  OF  THE  PATELLA. 


AcroRPixn  to  puhliHluHl  rec<irtls  frocluroH  of  tht-  [jatc'lla  repro«ent 
fmin  one  to  two  ptr  oont.  of  all  fructurf)*.  Tliey  ure  much  more  fre- 
qiii'nt  in  men  titnn  in  women,  ami  in  mifMle  life  than  in  rhildhoo^l  or 
oil!  ape.  The  yminp»st  of  Muljpiiuno's  patients  was  eleven  years  old, 
and  he  know  ofnti  t»lhor  younpT  than  m'venteon  years,  Thcyonn^tst 
imlient  in  the  127  ojim-s  etilkMrted  l>y  Hamilton  was  five  years  old,  and 
the  fnctnre  w:u*  very  dillerent  froni  the  UHunl  one  sinw  only  a  **mall 
piece  ^K'OM  broken  from  the  margin  of  the  bone  by  a  direct  blow;  hirt 
next  yonngfest  (-afte  was  sixteen  years  old,  and  in  this  alj*o  the  fnietnre 
was  by  direct  vitdenee.     I)ittmer'  reports  one  in  a  Uiy  nine  years  old. 

Oanses. 

The  cause  may  Ix*  direct  or  indire<'t,  a  blow  tir  tall  n|>on  the  |MitellA 
or  tiie  sudden  vij^irous  eontraelion  *»r  the  «|iiadrici'ps  fcnioris,  or 
the  sudden  tlexin^  of  the  kia^  apiiuht  the  o|)]Misitioii  of  the  tpindri* 
oepa.  The  Htatintics  that  Imve  b<»en  (MiUeeliHi  to  hIh^w  the  relative  fre- 
quency of  tl»ese  varieties  var%'  widely  and  are,  I  think,  nntnistworthy 
hGcau8c  of  the  tlirtienlty.  or  rather  the  im|>ossibility,  in  many  canes  of 
re<»iii;'nizin^  the  miHle  in  which  l!io  fracture  has  l>een  pnKluee<l.  The 
|Kitieut  hlipH  or  Ktund)les,  make^  an  effort  to  siive  liims<.-If,  fidts.  an<] 
the  pitelia  in  found  to  Ih'  broken.  He  is  unable  to  say  whether  he 
struck  uiM)n  the  patella  or  u|Hin  the  tulK'rn.sity  of  the  tibia,  whether 
dtnvtiy  in  front  or  n|Mm  the  i?idc,  or,  and  this  1  have  often  met  with, 
ho  ftfiserts  tliat  he  fell  u|w)n  the  ]iatel1a  U'cause  he  kn<)Ws  it  is  biitkfU, 
and  cannot  understand  that  the  les-ion  cttnld  have  l>een  pHMJuciil  itt  anv 
<rthcr  way.  If  the  exannnation  is  pushiHl,  an4l  the  (juestion  a^ktHl, 
"How  do  yon  kn»tw  it?"  the  answer  is  often,  **  \Vhy,  it  mintt  have 
l>cen  HO." 

My  own  conviction  is  that  the  efficient  ag^ent  in  the  jjreat  majority 
of  C31SC**  is  tlie  contnu'tion  of  tlie  (piadrieiri>s,  either  directly  or  by  the 
fitn'<»<I  fleiion  of  the  kne«»  a^ain^^t  it8  tmpnsition,  an<l  the  ^rrounds  for 
this  Itelief  are  the  nnmeroua  cases  in  wliieh  this  miKle  of  pnxlurtion 
can  be  clearly  demonstntod,  the  practical  impoKsibility  of  pro<lucinp 
any  but  a  comminute<i  frai'tun?  experimentally  by  direct  violtMicc,  and 
tlie  |M>sttion  of  the  jmtella,  wbicli  in  such  that  the  blow  ia  rarely 
roceivml  u[>on  it  in  a  fall. 

The  otiestion  whether  mtiseidar  contraction  breaks  it  by  direct  tmc- 
tion  or  liy  UMidint;  it  over  the  (»onvexilv  of  the  condyles  is  of  j^urclv 
oruilemiad  interest,  and  in  m<»st  cawes  it  cannot  Ik*  answi-reil  |Misitivclv 
liemuHe  the  position  of  the  bone  at  the  moment  of  fracture  with  refer- 
ence to  the  condyles^  cannot  l>c  known.  In  a  few  cnnen  the  fraetun^  has 
been  ciiuse«I,  livyond  ijuofttion,  by  t*impU*  traction  without  bending  or 

*  IMltuivr:  lAUfcolieck'i  .Archive*,  vol.  lU. 
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cn>ss-.stniin,  ns  in  a  case  iYi)ort<i<l  l»y  Garrrau '  in  which  a  sco^niJ  frac- 
lui'c  liy  niusonlar  action  occnrixKl  in  tJie  n|»|H'r  fraj;incnt  twelve  yeaw 
after  the  first  fracture  luul  liealeW  with  a  s<'|Kimti4>n  nl' four  centimetres 
(J  5  inches).  In  others  it  is  equally  eertJiin  that  the  tnietion  of  the  liga- 
nientum  pati-'lhe  waa  inclined  w)mc\viiat  hackuanl  fmm  the  h»npaxis«)f 
the  patelhi,  the  tracttire  tiikiii^'  place  wlicn  the  liuil^  was  jxirtly  flexetl. 

The  common  clinical  form  is  a  vigorous  contniclion  of  the  i|ua(lri- 
cops,  either  8im|)ly  in  voluntary  use  of  the  limb  or  aided  l»y  force<l 
flexion  of  the  knee  by  Forces  which  overcome  the  opposition  of  the 
muscles.  Thus,  a  m:iii  jumps  and  breaks  the  patella,  or  he  fails  in  an 
ellort  t4>  av(»id  n  fall  and  tlie  le^  is  bent  under  him,  or,  as  in  a  ea80  of 
my  own,  he  seeks  to  pUf-h  a  lieavy  l)ox'  with  his  f(M)t  resting  ajpiinst  its 
side  and  the  knee  partly  flexed,  the  foot  slips  down,  the  flexion  of  the 
knee  is  sharply  increai4e<l  tliereby,and  tlie  bone  i^  broken.  This  forcible 
flexion  is  a  fretpient  cause  of  early  rrfmctiirc  while  miction  is  still 
limitcil  and  the  dcst^nt  of  the  upjRT  finguient  prevented  by  adhesions 
or  iK»ri-articular  thickening. 

In  a  few  cases  there  is  reason  to  think  that  a  blow  upon  the  Inmc 
has  cracked  it  or  orlginate<l  some  pnx'ess  in  it  by  which  its  complete 
fracture  by  muscular  acttion  shortly  afterward  was  ma<le  ejisy. 

Patholo^. 

In  the  great  majority  of  cases  by  indirect  violence  the  fnictnre  is 
transvei'stf  or  slightly  oblique,  and  usiuilly  at  or  just  l>elow  the  middle 

Fio.  106.  Fio.  107. 
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ComminDtcd  fymctnrr  "f  th* 
pat«lU-  H<»M]r  iiiil'iti  Eciiber- 
«nt  mHtu   at    scverml  points. 

(CitTKLT.) 


of  the  bone;  e*imetime8  it  lies  very  near  one  end  of  the  bone,  espe- 
cially the  lower,  and  ontTtir  twice  I  have  seen  it  crossing  and  separating 
only  the  uppcT  inner  ct>rner.  I  luive  occasionally  seen  the  lower  frag- 
ment split  longitudinally,  and  I  have  sceti  (»ue  C4ise  (Fig.  196)  in  which 
im  inspection  through  an  incisiim  the  surface  of  fnirtniv  was  found 
to  be  very  oblique  downward  and  backward  and  was  als*»  curved  down- 
wanl  on  the  anterior  a^^ix-ct.  Farke^  rejKirts  a  somewhat  similar  one 
seen  two  months  after  the  accident;  the  injury  was  appjinntly  c-ansed 
by  direct  lateral  iirejwnre,  and  the  upper  and  ]K»sterior  fragment,  coni- 
prihiug  noariv  half  the  l><>ne,  lay  wh*>lly  above  the  other. 

*  IVrko:  N«w  York  McdUnl  Jouninl,  Marfli,  IKTiO,  |>.  .Ita 
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Fig.  1.— Fractur«  of  Patella.  riv«  month*  old  ;  artar  treatment  by  atraight  apllnt. 
Active  extension  alnio*l  complete. 


Ffg.  ft.— Fraciurtt  of  PatellA  ;  t^wo  year*  «in«r  tnedlata  autupo. 
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A  unique  na»»  c>f  fnurturo  in  the  frontal  planr — anterior  nml  p«)strri*»r 
frajrruvnt** — with  outwani  ttishx'ation  of  tlie  postcTior  pit'co,  is  n'lMii'tt'd 
bv  Kroner  in  OntmlbfaU  fiir  (iiir,,  1904,  p.  14Gi).  He  thought  the 
ilishx^ition  procx^leil  the  fracture. 

Vertical,  eoinminuti.'d,  und  some  ohiique  fractures  are  due  to  direct 
violence,  and  rarely  show  nuieh  <iispliifernt'nt. 

The  displacement  after  transverstf  fraeture  i^  iinlinarily  well  marked, 
it.s  degree  bt'iu^  niiMlilied  by  the  extent  to  wtiieh  the  |)enosteuni  atid 
lateral  expansions  are  torn.  Occasionally  tliere  is  none.  The  separa- 
tion, whieh  may  be  an  inch  or  more,  i^  due  in  |iart  to  the  retraction 
of  the  quadriceps  and  the  tension  of  the  fancia  lata  and  in  part  to  dis- 
tention of  the  joint  by  bl(K>d  and  exudate.  While  the  injur}'  is  fresli 
the  quadriceps,  even  when  actively  eontmeletl,  can  rarely  sejmnile  the 
frapmenls  tV>r  more  than  a  short  dijitance  when  the  knee  h  fully  ex- 
tendetl  and  the  bin  somewhat  flexed.  loiter,  if  the  fragments  remain 
nuuni(e<],  the  gradual  nhortening  of  the  museleii  incn'AM'H  the  interval. 

A  third  cause,  which  acts  leMs  promptly,  i.s  the  gradual  retraction 
of  the  ligamentum  iiatelhe;  in  one  of  Mu1gaigne'»*  old  ciises  it  whh 
ehorteneil  one-half,  UK^suring  otAy  three  centimetres,  and  in  one 
rcjMirte*!  by  Hnumer^  it  was  shortcnetl  from  five  and  a  Jwlf  to  one  aud 
a  Imlf  ctMitimetres. 

Occasionally  the  lower  fragment  is  so  rotated  iliat  its  fractured  sur- 
fa<*e  is  direete<l  forward. 

The  other  disphu'ements  are  more  readily  recognizable  later.  They 
are  lateral  displacement  and  angular  displacement,  the  angle  pointing 
forwanl,  Iwickward.  or  to  one  nide.  I*nteral  angular  displacement 
apjK.'ars  to  be  ctunmonly  the  result  of  uneven  stretehing  of  the  iibrous 
union  aAer  the  [latient  In'gins  to  uw  tlie  limb;  anterior  angular  dis- 
pla(*emcnt  is  not  only  pn»duci»d  by  the  pressure  of  pads  or  bamlage-s 
alxive  and  below  the  fragments  when  the  latter  are  in  contact,  or 
nearly  so,  but  it  is  als<"»  the  inevitable  eflect  of  separation  by  distention 
of  the  joint,  and  may  apparently  l>e  (!Uus<hI  by  ci«*atricial  retraction  of 
the  lateral  S4)ft  parts.  I  have  se<*n  in  a  skiagram  the  tipper  fragment 
turned  so  that  its  fractured  surlace  was  directed  backward.  (Plate 
XXVIIL,  fig.l.) 

The  associated  injuries  to  the  soft  parts  have  l>ecome  well  known 
through  the  opp*.»rtnnities  for  dirt^'t  insp<vtion  fnrnishe<l  by  freipieut 
resort  of  late  to  r»|H'n  arthmtomy  in  tn^lment.  They  involve  the 
fibrr»-|>erii>steal  envelope  of  the  front  of  the  lume,  the  lateral  expan- 
sions and  capsule  on  tne  siili-s,  and  the  faj-oial  ex|wm>ioiis  (lownwanl. 

The  fibrti-ix'riostcnl  layer  on  tite  fnmt  of  the  bone  is  usually  torn 
at  a  level  dittirent  in  jmii  from  that  of  the  fraetuw  and  rather  irn^gu- 
Inrly,  h<i  that  it  pnijivls  from  the  (*ilp.'  of  one  or  (he  other  fragment, 
Ii9ua]ly  the  np[MT,  as  a  ragg»*cl  fringe,  sometimes  fully  half  an  inch 
wide,  whieh  ilri»ps  over  the  fra4'(»rt'<l  surfaiv  and  is  thus  inteqHistil 
betwtrn  the  fragments  when  they  an*  brought  top'lhor.  MarcMen  wa» 
the  Hntt  to  call  s|ke<*ial  att^'ution  to  this  fringe  and  to  .4ug)^t  tliat  it 
might  Im^  a  bar  t^»  close,  firm  union.  Ii  U  sometimes  notably  supple- 
mentcil  by  one  or  more  long  strips  of  fascia  (I   have  seen  them  more 

'  MftlipUitm- :   All**.  VUlr  tiv,.  KIr.  4,  himI  p.  17. 

'  Uniniibr :  DcutAcbv  uctt.  WochcnMhrlfl.  Uaj  17,  1MB. 


362 


FRACrVRES. 


tlmti  four  inches  long)  attached  to  the  iip|>cr  fnigment  and  drawn  up 
from  llie  iv^^ion  iinnuMJiat4.»ly  bch)\v,  lyiii^  curled  ii|»  in  llie  joint  betwet!n 
thu  friiynumU.  Tlic  latiiral  cxiKinsions  iiml  iIil*  <':i|imiU'  aix*  i'rt'ely  torn 
on  each  side  trai»sversely,  exciipt  in  the  rare  cases  without  separation. 
The  fracture  may  Imj  made  comjMiun<l  l>y  direct  vidlcnce  or  by  tear- 
in)?  of  the  skin  in  the  separation  of  the  fragments  when  it  has  become 
adherent  to  the  patella  hy  an  inHanimalory  or  cic:itneial  pru<M\H8.  Thu 
etMuinon  iu!>tanee.i  nf  the  latter  are  in  refraetun?,  esp'oially  after  o|K»ra- 
tive  ta'atment  of  the  iirr^t  fracture;  nuirh  rnor*'  rarely  in  a  primary 
fracture  after  a  wound  of  the  akin  which  has  not  entirely  liealcd. 

Symptoma. 

In  fractures  by  muscular  ai'tiou,  with  or  without  a  fall,  a  sharp 
cmek  may  be  licanJ  an<l  the  ])nticnt  i^  usually  unable  to  use  his  limb. 
In  a  few  «i?«s  he  lias  walked,  an<l,  iiuh'ed,  in  most  it  is  possilile  to 
widk  baekwanl.  ke(*pin^  the  knee  extendi'd  by  the  pressure  of  the  heel 
on  the  gniinid,  or  even  to  walk  forward  if  the  uninjured  limb  is 
advamrtHl  and  the  otlicr  swun^  up  to  it  but  woi  beyond  it 

The  kne<*  l>eci>ine.*  pnimptly  sw(>llen  by  an  etlusioii  of  bhxMl  or 
synovia  into  itan<i  by  tumefaction  ()f  the  soft  |KU'tH,  es|KH'iully  if  u  blow 
has  Iwen  receive*!  iip*tn  it,  an<l  the  two  fray;ments,  se|>aratiHl  usually 
by  a  well-marked  interval,  can  Im*  made  out  and  their  ii)de|H'ndent 
mobility  ret'o^ni/.i;rl.  This  intfbility  may  Ik*  vt-ry  slight  if  tlie  fnig- 
ments  are  elos<»  toj^i-ther.  Onjpiturt  <-aii  often  Iw  felt  when  the  frag- 
ments are  pressed  together. 

The  subjective  symptoms  are  modenUo  |Mnn  when  the  limb  is  nt 
rest.  ine,«»as**d  by  movement  and  by  pressiujij  the  fraj^ments  togi>thcr 
and  by  pnssure  alon;;  thr  iHl«;e  of  a  frajjment,  and 
inability  actively  to  extend  tlie  le<^  or  to  rai^^e  the 
hei'l  from  the  IkmI.  It  must  be  reinemlmrrd  that 
in  rart\  entiivlyexc*^ptioiial,  rasa's  the  iibrf>iis  cov- 
ering of  the  bone  may  remain  nntorn  and  rousti- 
tutc  a  HufHcient  conneiHion  lM'iw»M*n  the  fr;»;^meuls 
t4>  make  a  limited  use  of  the  limb  iMissiblc. 

fn  vertical  or  comu)iuuted  fniettin'-s  the  signs 
HM'ognizeil  by  p:ilpatiou  will  vary  in  acconlanoe 
with  thr  dil!ert»necs  in  the  lines  of  the  fracture, 
and  in  tiie  firmer  active  extension  will  be  pre- 
venteil  (Uily  by  the  pain  attending  the  cfforL 

Oonrse  and  Termination. 

The  rt^ion  swells  pn»mplly,  partly  by  reaction 
of  the  overlying  iM»ft  parts,  nuitly  by  the  disten- 
tion nf  the  joint  by  bluiKi  nnd  synovia ;  the 
swelling  cnn  l>c  largely  prevented  or  nipldly  n^- 
dneiMl  iiy  methmlic^il  ppcjisSure,  preferably  by  an 
eliistio  iMindagc. 

If  the  fragments  are  kept  fairly  well  tf»gether  and  if  neither  is  tilt«»d 
a  fibroufl  l»ond  furms  iMwccn  lliem  which  may  ossify  wholly  or  in 


Fio.  loa. 


IVtny  uiiittn  jiftor  frac- 
tiiro  of  ilif  pat<<IU  iKp«<s 
Imca  an  of  the  Mu*^ 
I'u(>iiyt»ii.) 


• 


I 


FRACTURES  OF  TUK  PATFLLA. 


26i 


part  if  the  contact  is  very  exact  {F't^.  108  anc]  IMHt4^  XXVIII.  and 
\\!X.),  Imt  winch  in  caws  not  tpi'iiUnl  hy  oponilitin  almost  iiKvays 
n'niiiinH  fihron;;  and  nsiially  lengthens  84ktncwhut  nmlcr  (ih<'  during  the 
firMt  few  montliK.  Even  in  suoie  operative  cattcH  which  have  apiin 
come  to  direct  innjK'ction  after  many  nionth.'^i  the  union  uhich  was  m> 
?1o(m:  that  no  intlojtcmlcnt  niohilily  otuhl  ho  rci^opnizotl  has  ht-on  Jnuml 
to  l»e  fi)>rous.  *S>njc  of  the  skiiurranid  I  hav<'  Ijiken  have  nhown  Imny 
uiiiitn  onlv  in  the  pistcrior  half  <»r  thnM»-fourths.  They  also  hhow  an 
anjrtdar  (JiH|)la(^nicnt  ]>rt^t(hicin)r  a  slight  eoneiivity  of  tht>  articular 
Hurfai*e  which,  acconliu}^  to  Chaptit/  (iivors  full  restoration  of  fiinc' 
tion.     If  the  fragnici»t8  art*  not  kept  t4igrthcr»  tir  if  one  in  turmnl  ho 
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that  itit  fractured  Hnrfare  is  dire<;te«l  forwani  or  >»ackwani,  tlic  union 
iM^twivn  thcni  is  by  a  Uuid  fonne^l  mainly  hy  the  overlying'  wiA  |wirtj« 
(Fij;<  n>i*),  hut  M>niet!nMi«  hy  a  ihieker  »n»e  ap|Kirently  of  new  forma- 
tion (Fig.  2()0) ;  it  Rrnis  pmlmhle  that  the  latttT  form  is  prtxlncnl  hy 
tht?  ch>nj^ation  of  a  slitirt^-r  Iwtnd  formed  under  favorable  eonditions  of 
proximity  and  |Mwition. 

IIyjKTtn»phy  of  the  fnHrnicnU  ip  frequently  noticr^l  and  »t>raetimefl 
appinirs  meclianiejdiy  t*»  limit  Hcxiim  of  tlic  knee;  iMNtiwonally  also 
U>ny  nodule*!,  (M)tuclinu*»»  quite  large,  form  within  the  ennnectin^j  l»and. 


ChApnl :  Th^  do  rvk,  lt«ft,  m-I  Bull,  dr  I*  Boo.  Aut^  Aprjl.  im^  ^  4fi». 
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Once  I  fotmd  ossificntioii  of  the  u[t|>or  liulfof  the  ligntiiontiini  piitillu^. 
(Platr  XXX.) 

Oil  tlii'  Hrstatt^nnpU  totise  the  limb,  whtllirr  these  nre  made  promptly 
or  only  afti-r  a  month  or  two,  the  joint  is  tonnd  U\  Im>  very  stitV,  but 
usually  the  nmj^-  increiisort  qnito  nipidly  and  full  active  fl<xion  and 
cxtourtion  are  ultimately  re-ostahlinhod.  In  a  certain,  not  lanje.  pro- 
portion of  cases  then^  i.s  notable  loss  of  function :  cither  inability  fully 
to  Hex,  or  almoHt  eomplote  loss  of  active  exteuhion  althoujrh  llie  juint 
is  fnx'ly  n»ovable,  4»r  inability  to  make  complete  active  extension,  the 
liinb  remaining  slightly  flexe<l. 

These  disabilities  coincide  with  and  presuniMbly  d<']»end  upon  tlio 
varying  <ronditionBof  rln*  fniirments  and  unitiufj  bond  whii'h  have  l>een 
des*:rilicd. 

Inability  to  flex  ainn-ars  to  be  larjrely  due  to  retnietion  of  the  portion 
of  the  cjipsidc  n(ta<'litMl  to  the  Uf>p<'r  fragment  anil  of  the  fascia  lata  on 
the  outer  side,  es|)tvially  ai'  the  upper  side  t»i*  the  rent  in  the  lateral 
ex|uinAion,  ami  sorne(ime»  Ut  eularjrenicnt  of  the  |mtel1a,  il*«df  the 
result  uf  hv|>erti"ophy  of  the  fra^nietitrf  or  of  a  short  sritl*  bond  l>ctween 
tliem  whieh  makes  the  lK>ne  Unt  lon^  to  turn  over  the  curve  of  the 
omidyles.  Ivctnietiou  of  the  qua<lrieepH  Hecmis  not  to  be  an  im|>orlant 
factor  in  this  disability.  (Hea  aiwi  the  section  on  ninability  After 
Fracture.) 

Ij«»8s  of  active  extension,  when  marked  and  when  condiincd  with 
free  flexion,  is  due  to  inKulUeient  union  between  the  fragntents  and  the 
absenoe  of  complementary  fascial   connections  betw<Hrn   the  iiuiwlrieeiw 
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and  the  lee,  stich  as  are  found  in  f*ome  cases.  It  is  m*>st  marke<l  when 
the  fraetnre  i»  in  tlio  lower  half  of  tlie  Inme,  Im^cjiusc  of  tlie  lot^^s  of  the 
lower  fil>reu  of  the  vasti.  It  is  remarkable  that  tliis  loss  interferes  »o 
slightly  with  oniinar)'  use  of  the  limb  in  most  ca>M's  ;  the  iiritienLsnfYen 
walk  easily  an<l  M'curely,  although  they  are  exp>setl  It*  iail  Mhrnever 
their  weight  n^nts  only  un  the  partly  flexe<l  liral>.     They  seem  indtinc- 
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J^raclure  of  Patella.    Oasiricaiion  of  upper  portion  of 
Ugameniuni  patellas. 
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lively  to  deiK^ml  U|)uri  tlit'  suuud  limb  wlionever  tlie  use  of  Um  duuiged 
one  wouKl  i>o  unsutl*.  Tbere  is  Uitticult}*  iu  going  uji  luid  clown  fitairs 
ami  in  rising  i'nun  a  si'-xiU  In  the  case  n'presentecf  in  Fig.  202  ihe 
]>atient  eluimetl  not  to  Ik?  aware  i>f  any  noteworthy  detect  in  the  limb 
alth(High  active  extension  waj;  alnioHt  entirely  abftcut. 

The  common  iJefect  is  ulight  limitation  of  active  extension,  the 
[Mitiont  being  unable  to  niise  the  heel  from  the  be<l  without  first 
filigiitly  flexing  tlie  knee. 

DegtMU-nitinn  of  llie  f|uadnee|>s  in  direct  (NUisei|Uonee  of  the  tniuma 
liuA  l)ecn  alleged  as  a  caiwe  of  diminution  of  the  |M>wer  of  active  cxten- 
flion,  and  has  l>een  nst^l  as  an  argument  for  early  ros*»rt  to  massjige. 

Rupture  of  the  uniting  band  or  bone  (**  refracturc  ")  is  not  iufreijuent 
in  the  Hrst  few  months,  or  even  much  later  when  flexion  has  remained 
limited.  The  c«U!*e  i*  forcible  flexion  of  the  knei-  iK'Vond  thf  nuigo 
that  has  been  acquiretl,  as  in  a  fall  ;  it  lias  ticcasionally  been  eausi'd 
bv  the  suPg€M»n  in  an  attempt  t*>  inerras**  the  rangi'  by  jmssive 
motion.  The  mechanism  i,s  the  pulling  away  ^ii  the  lower  fragment, 
the  corresi>onding  ilescent  of  the  upper  Iteing  preveiit^Mi  by  the  pre- 
viously mentioned  <Minditi(ins.  Occasionally  the  soft  {larts,  including 
the  skin,  have  Iktu  hi  ailherent  that  the  nipture  has  involved  them 
alst>,  thus  freely  o|H'ning  the  ji»int.  In  the  past  Kuch  an  accident  was 
freipicntly  tollow*^!  by  suppuration  of  the  joint  and  the  consequent 
I088  of  lindi  or  life.  ThiK  complication  is  more  likely  to  happc'n  when 
the  ffkiu  over  the  fracture  lias  been  transvers^'ly  incised  in  operative 
treatment. 

Fracture  nf  a  fragment  has  occurriHl  in  a  few  (^ses. 

The  c«iurst'  of  a  <'om|M)und  fnu'lure  de|K*nds  on  the  occurrence  or 
avrtidanen*  of  infw'tion;  if  it  is  avoidwl  the  wuirs*'  ami  termination  .ire 
practically  those  of  sim])le  fracture  ;  if  it  t>ccurs  it  ereat<«  serious  risk 
to  life  and  limb^  leading  to  anchyli»sis  or  amputation. 


Treatment. 

The  ob.Kt:u*los  to  apposition  of  the  fragments  and  their  close  reunion 
an-  the  pull  of  the  ipiadni.'cps,  the  distention  of  the  joint*  and  the  inter- 
[Misition  of  the  tibn.»-]H*ric»stcal  fringe  or  a|M>ncurotic  shreils.  Ijater 
causes  of  limitation  of  function  are  adhesions  and  n*tnicti<>n  of  the  soft 
|iarts  of  the  joint,  hy|HTtrophy  Mf  the  fragments,  and  possibly  dt^^ne- 
raliou  of  the  (piadri<'e{»s. 

The  uiinit'iiius  metluHin  of  tn*atment,  wliich  res|MH'tively  si.-ek  more 
or  lesii  .--iteciticidly  to  n»move  one  or  another  ob>tacle  or  late  conse- 
ijueniv,  may  l»e  gnaiiM**!  nsoyxTfi/iW  ami  nou^OjM'itiitr^'^  including  in  the 
lonner  those  in  which  the  frngnwnt*  are  mr'chanieidiv  fasteneil  togeihor 
either  afl»'r  i»|icti  nrlhroiomy  i>r  i»y  tnontis  iutnKluciil  stdMMitaneously  or 
acting  temporarily  or  |M'rniane»lly  through  the  puuctun-d  >kin ;  in 
short,  those  which  distinctly  involve  thr  cIuukv  of  infection  of  the  joint. 

The  [M>intH  to  l>e  couMdered  in  ebottsing  lK.*t\v<'en  tlu»se  two  main 
methixl^  are  that  a  lotig  e3(|>epiencf  has  shown  that  non-o|)erative 
methtHls  furnish  in  the  gn*at  majority  of  cases  in  which  thfV  art*  pru|>* 
crlv  UM*i)  a  ri"^ult  which  is  functionallv  siitisfartorv  even  if  the  union 
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of  the  fragments  is  not  closo,  that  most  of  the  falluiVH  nrc  apparently 
due  to  iinfitiu^s  of  the  methotl  rhosiMi  or  itis  faulty  u.s(%  that  only  in  a 
srimll  pn»portion  of  ciisos  art*  iht*  comlitions  Huch  as  to  inakt*  a  Iwd 
rt'-still  inovitiiblo  without  ro.«ort  to  o|H'i*:Uivc  nuthiKls,  and  that  n»"rtt  of 
tlie  later  rausos  of  limitation  of  function  are  e<jually  active  after  either 
method  of  treatment.  That  direct  mechanical  approximation  and 
ninintenanue  of  the  fm^ients,  if  the  dangers  of  the  ojK^ration  are 
escaped,  practically  annuls  or  ensures  the  removal  of  tlie  ]irinmry 
ohstacles  in  all  easen,  notahly  hantenh  the  restoration  of  function,  and 
prohably  makes  that  restoration  more  eom|>Iete  in  »ome  cases,  lK>.sided 
making  it  ]K»ssihle  in  those  in  wliich  otiierwise  it  would  certainly  fail 
to  be  ohlained,  cannot  be  denied.  On  the  other  hawd,  o|M?nition  exfMiscs 
to  infection  ;  and  if  infection  occurs  the  result  is  almost  certain  to  l>e  a 
Btiff'  joint,  amputation,  or  death.  In  »h(»rt,  it  takes  less  time  and  makes 
a  ptKKl  result  more  certain,  but  some  of  its  failures  are  disjistrous  to  an 
extent  for  beyond  that  of  nnn-f>iM'nUivc  failures. 

If  there  was  no  risk  in  no  open  ojM-nitiou  it  wouhl  desi*rve  selection 
in  ulnumt  every  case,  if  oidy  iK'caiise  it  makes  |M>8sible  the  removal  of 
those  certain  causes  of  failure  which  arc  S4)metimes  present  and  (mniiot 
otherwise  be  recoj^nized  and  remove<l,  such  as  tiltin^r  of  tlie  fragments 
and  the  interposition  of  bundles  of  fascia.  The  propriety  of  retMjrt  to 
<>i»eration  turns,  therefore*,  in  the  absence  of  s|M'<!iaI  reasons,  u|>on  the 
meoHuro  of  safety  with  wliieh  it  uin  be  dtuie,  and  while  I  believe  that 
cortfiin  methotis,  when  snrn»unde«l  by  every  precaution,  ciin  In;  em- 
ploycil  with  an  assurance  of  success  that  justifies  resort  to  them,  aiitl 
while  I  habitually  use  tliem,  yet  I  have  never  tjinght  them  as  n»utino 
pnu'tice,  but  on  the  contrary  have  stn>ngly  adviseil  ugainst  their  u.sc 
»^xcc[^t  by  tliost:  who  can  bring  to  them  not  merely  ex|»erienee  in  oiKjr- 
ating  but  also  the  hahil  of  taking  surgical  pre<-autions  and  the  aid  of 
trained  as8istjintM  who  have  the  same  habit,  who  are  practising  tho«c 
precautions  daily  ;  in  short,  the  |>ersonnel  of  an  active  surgical  hospital 
Morvice.  I  do  not  mean  that  any  one  of  the  many  o|M'nilive  metiioda 
pnt|Misc<I  and  use<l  can  be  done  with  this  assunnux^' 4if  success,  but  only 
that  the  i»ne  with  whieh  I  ttni  familiar,  autl  which  now  (February, 
li*or»)  I  have  usihI  in  nearly  two  hnndri^'d  eases  without  accident,  enn 
Im*  so  done,  and  that  only  bcc^iuse  it  is  freer  titan  most  o|>cmtions  fn>ru 
Uuwc  mon^  or  h'ss  unavoidable  causo  to  which  wc  attribute  our  disasters, 
I  n-fer  i*s|H'eialIy  to  Ihc  tliflirnlty  of  nmking  llic  liands  clean.  Tlie  gen- 
eral |»r,ictiti{Mier,  mid  iVi-n  the  occasional  surge(»n,  is  not  oidy  fully 
justifieil  in  using  a  non-operative  nieth<Ml  but  ought  to  do  so  ;  and  he 
ejin  feel  ttssnred  that  the  metliiKls  at  his  conimand  justify  the  exj>eeta- 
tion  of  a  satisiiu'toiy,  even  if  not  |HTft^'t,  result. 

I.  Non-operativo  Treatment.  TIm- oi»[K)sing  factors  spe<Mally  sought 
to  be  iM)Mtro!led  by  most  of  the  mednMls  are  the  eifusion  in  the  jitint 
and  the  artiotj  of  the  (jUadrieepH  to  cirate  or  miiintain  se|»aration. 

Tlir  pHMbiction  of  the  etrnsi<in  may  be  oppwi'^l  by  systi.'niatic  preias- 
Htv.  or  cold  :  its  alisorntion  mav  Ih*  hiistcni"*!  by  pn^ssure  or  massage,  or 
il  nuiy  Ui  immwliately  n'movinj  bv  puncture  or  aspiration.  I  pn-fer 
presHure  with  a  light  rubt>er  bamltige ;  this  will  remove  the  etfusion 
rapidly  or,  if  the  ease  is  seen  mrly,  will  tH>tably  limit  its  production. 
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Imniodiato  n-muviil  uf  the  effusion  hy  aspiration  or  [iiinctiire,  with 
or  without  washinji;  of  tlie  joint,  is  iK-easitinnlly  prutrtist'il,  but,  exivpt 
Lii  rare  eoiulitionii  mich  oa  a  large  intra-urticular  hwjuatuuia,  hab  no 
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marked  bUfteriority  over  the  slower  removal  l>y  prvsKiire.     If  washing 
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\h  done  it  should  be  with  a  hot 
acid. 

After  retnovah  imintMliuto  or  gradual,  roourron4-e  must  bo  4»p)HtM*d 
by  ban«1tLging;  the  applieatlon  of  titrips  of  adhoftivc  phwter  so  as 
eutiri'ly  to  cover  the  front  ami  sides  iif  the  joint  has  Inien  reeom- 
mcudc'd,  but  a  \vell-aj)plie«l  roller  it»  probably  vi|ually  enicient. 

Appntximation  of  the  fni^nieMt?i  is  r(Urti<l  by  tlie  liaiwU,  and  its 
niuintenunce  l>y  a  grortt  variety  4»f  deviees  from  a  simple  ein'ulnr 
iNinilagf*  to  eoniplex  ap|Nirutns.  All  arc  condiin(><]  with  a  |M>sterior 
splint  for  inimobiliiuition  and  usually  with  (confinement  to  the  \h^\  witli 
tiie  foot  niisctl  for  at  least  a  month.  As  ft>r  aetive  ."^e|»iinitii>n  of  the 
fnijjtnents  by  the  quadrlecps,  full  extension  of  the  kmi'  with  eh*valion 
of  the  fiKit  (flexion  of  the  hip)  pn»vi*nts  it. 

'I*he  simplest  form  is  a  n)ller-bandap*  applieil  over  a  long  straight 
or,  JH'tter,  a  umuldisl  |H>sterior  splint,  the  turns  inunediately  aUive  and 
below  the  fragments  ln'ing  plaee*!  obliipielv,  as  sli«mn  in  Fig.  203. 
Fixation  has  Urn  sought  ii»  eneasemenl  in  pla»*ter  o\'  I'uris  by  prt-ssing 
the  ttill  Mifi  ilressiiig  snugly  <lo\\^i  mImivc*  and  U'low  the  fr.ignu*nt.i  ami 
Uiainlaining  the  pressuie  until  the  dresMUg  has  hardenrd.  but  mm  irre- 
movable dressing  whieh  pn;venls  in>{HMTti<»n  exiH^ser*  to  rtidu  di.s)p|N»int- 
meitt  on  its  n*moval,  for  an  the  Hntb  grows  Imise  M'ithiu  the  cMJUtrol  of 
the  fragments  is  lost  and  He|»]iration  nuiy  occur  and  remain  unrecog- 
nize<i  tmtil  it  is  too  late  Ut  remefly  ft. 

More  exiu*t  fixation  i>f  the  up]H>r  fragment  haf«  tn-en  sought  by  6xrd 
or  ehu^tic  tnietion  <ni  the  skin  elos<»  alxive  it,  so  applie<l  that  its  pr<'s>:un* 
will  l>e  di»wnward  and  baekward  and  thus  aet  upon  tin*  fni^ment. 
Thus,  a  strip  of  adhesive  plaster  an  inch  or  tw<>  wide  i'»  hiid  arrosrt 
chwi'  above  the  fnignienT  anil  its  ends  earried  downwani  nu  either  side 
to  the  sid<vf  or  baek  of  the  splint  at  the  esdf,  as  in  Fig.  204.  For 
a  mindicr  of  vi-nrs  I  used  this  jdan.  sometimes  with  a  ptcee  of  nibl>rr 
tubing  inter^KJdcil  on  each  side  to   make  the   truetion  elastic,  ami  wu5 


FRACmJiKS, 

well  KitisfifMl  with  tlio  rcHiilts.     Sonulimeti  the  plnHt4^r  is  cut  in  a  l>rt»a(i 
U-shapc  that  it  may  fit  hettor. 

Fi«.  204. 


Ffttcturu  of  the  («lcUit.    ^Laiuikiu^ 

Massajjo  has  hecn  stnmgly  rwn>imm'n<UHl  to  fckIikv  the  swcUiii^,  pre- 
vent iiilhcsioits,  diniinisli  retractii>n  of  thocjipsiile,  rojn*ti«*rat<'  thLMpmii- 
riwps.  tind  ha?^ti'n  ^(mviile-spence.  It  Ims  even  hrrn  rlniined  ihat  it 
coiiM  1h'  trii:stod  t4>  secure  a  ^rood  nvsiilt  withntit  iiuinol)ili/jitit)n  of  the 
joint  or  rontinenient  to  bed,  but  even  its  most  ardent  ret'ent  a<lvfKaite8 
have  not  repeiited  the  eluiiu.  T  4I0  not  think  it  removes  the  eifu>iion  as 
rapidly  and  eonveiiiently  a8  eht*<tie  presnure  d<X'.s  ;  after  the  second  or 
third  week  it  hastens  absorption  of  the  exudate  and  improves  the 
cireuhitiou  oh  after  other  injurie.s.  but  I  doubt  if  it  dot^H  mon^  than 
somewhat  8horten  the  peritKl  of  convalew*«Mice. 

In  moHt  fractures  by  direct  vioKntTe  the  prei*ervation  of  much  of  the 
periosteal  envelope  prevenU  separation,  and  no  special  measures  are 
requireil  to  keep  the  fragments  toother. 

Thoma-s '  repjrtji  eleven  ca.ses  tti  prove  that  an  excellent  rcHult  van  he 
easily  dbtainei!  without  eontineuient  t^)  IkiI.  lie  simply  immobilizofl 
the  joiut  by  the  Kpliut  which  he  u?*es  in  dirM.^«u*e  of  the  knee,  two  metnl 
nnls  lyinjj  on  either  .-ii^le,  attached  to  the  heel  of  the  shoe,  and  fitted 
witli  a  |)erineal  band  and  three  straps,  one  each  lx*hind  the  knee  and 
acn>s.s  the  front  of  the  tiii^h  and  h'g.     It  is  worn  for  four  or  tive  months. 

To  summarize  :  an  elaj^tic  bandaji;e  covering  the  {witella  and  six  inches 
ol)ove  and  U-lovv  may  be  applied  for  a  few  daya  to  n-duee  or  prevent 
ftwellin^,  and  if  it  keeps  the  fnijyrnenl.s  well  tO(i^»(her  it  mav  W  con- 
tinutMl  for  a  fortni^iit.  Then  the  limb  is  plarcil  in  a  lon^  |K>.sterior 
pliister  gutter  or  on  u  strai^^ht  iHiatcrior  sjtiint  and  lmnd;ige«l  fn>m  the 
foot  to  tlio  np{>er  part  of  tlie  tni^h,  the  turns  inimetiiately  above  and 
Ih'IoW  the  fra^menU  lieiu^  placeil  obli(inely  ha  al>ove  Hhown,  and  tlie 
|»ntient  is  kept  in  IhhI  on  his  back  with  lii:^  foot  well  raiseil.  A  month 
or  hix  weeks  after  the  acciilent  the  limb  is  encased  in  planter  and  the 
fNitieut  allowwl  to  ^)  alniut  i>n  crutchcH,  If  the  atleuiion  can  Ik;  given, 
the  splint  may  be  cut  open  in  front  and  remove<l  daily  for  mast^ige,  and 
after  a  month  it  may  be  lef\  off  at  night  ami  then  in  the  hou»e  during 
the  day.  and  the  {Kttient  cnts)urafr<*d  to  move  the  joint.  The  danger  to 
be  avoide<l  is  prematun*  forcible  flexion  of  the  knee,  which  is  most 
likely  to  Iiapp4>n  by  ae<Mdcnt,  as  in  a  fall  ;  the  prolonpnl  uw  <if  the 
splint  is  mainly  as  a  protection  against  this  acciuent.     The  closer  the 

'  ThoiuM :  Provino.  Medioal  Jounud*  Angntt  1, 1860. 
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tinuin  the  sliorter  the  time  it  needs  to  l>e  worn,  but  certninly  no  great 
Mratn  kHouM  \>e  put  iifx^n  the  lx>iitl  until  aftor  the  !^e<'on<l  month. 

A  few  nu'lhi"Kk,  which  may  l>e  termer!  inTonnodi.iti'  ^K-tween  the 
o(RT:itiv»;  and  nt>ii-oj>t«rative,  hnve  been  deviMil  to  act  dirt-elly  u|M»n 
the  fnigments  without  the  nee«»»4fsity  uf  ojhmum^  the  joint,  but  as  they 
nnjuire  muhiple  punctures  of  the  likin  which  must  be  kept  open  for 
several  weeks,  ami  ta^  these  punctures 

may  eommuaieaic  with   the  seat  of  Kio.  2(N5. 

fnictiire  through  the  spaces  creute<l 
by  the  extnivttsatcd  bloixl^  tlie  chance 
of  infection  exists  as  in  open  openi- 
tion,  while  the  work  is  done  less 
eiwilv  and  effectively. 

M:ilg:iij^ie'rt  hiH>ks  (Fijj.  205),  the 
esirliesit  of  thefic,  may  1h»  taken  an  the 
ty|x\  The  points  t»f  the  hiMtks  are 
jNiSrM,^!  thmuph  the  skin  and  cnpijje<l 
res|>ectively  in  the  upper  and  lower  en(Ia  of  the  ]intella.  and  then 
brought  t(»getlier  by  the  scnnv  until  the  fraj;mentj?  are  ooaptated.  It 
is  an  efficient  methoil  and  is  usually  well  borne,  but  the  presence  of 
swelling  may  make  the  application  difficult  or  im]Kise>ible.  They  must 
be  worn  three  or  four  wc<*ks.  The  danger  is  of  supnunition  about  the 
iv>ints  and  of  its  jxtssible  extension  to  the  joint.  I  he  instrument  has 
lH*cn  uKKlititMl  by  lA»vis — two  se|iur»te  |iairs  tnsi(*iid  of  a  double  one — 
by  W.  K.  Otis,  wfio  made  the  individual  jKtris  adjustable,  and  by 
Duplay,  wiio  made  it  stmngvr  and  firmer.  It  has  furnishe4l  many  goml 
rcMills,  and  the  awidents  follow  iiij;  its  use  have  Ik-cu  few.  Of  course 
the  punctures  must  Ix^  cjirefully  pi-olecicil.  To  avoid  making  punctiirt».s 
in  the  skin  Trt'*lat  useil  two  gutta-pereiia  plates  muulded  to  tlie  suriacc 
alxive  and  below  and  engugeu  the  hooks  in  them. 

I  devised  and  trie<l  in  a  few  cases'  a  mtnliticAtion  consisting  of  a 
two-prituged  fork  l>ent  on  the  flat,  which  was  eiigtigtnl  in  the  up[)er 
fragment  with  its  shank  resting  tin  llie  thigh  aUivc.  and  was  dniwn 
doi^nward  by  an  elastic  cortl.  It  is  easier  of  adjustment  ilian  Mal- 
gaigne's  hunks  and  did  the  work  eiiually  well,  but  huppnration  about 
tlie  i^ointt)  yms  occasionally  free.  I  long  ago  aluindomHl  it  for  the 
suture. 

Mayo  Hobson '  j»asse<l  a  steel  pin  transverst-lv  through  the  tendon  of 
the  ipiadriceps  close  to  the  up|>er  olge  of  the  |>atclla.  an<l  another 
through  the  lignmentuni  patelloe  close  to  the  lower  edge,  ami  tJien  drew 
the  fnigrnents  together  and  maintained  them  by  a  ligutun*  about  the 
pnijciiiiig  pt»rtionfi  of  the  pins  on  each  side.  I  should  think  it  ftn 
onsicr  method  than  Malgiiigne's.  r>icfl'cnbach  had  long  before  driven 
pegs  into  the  fragToents  and  lied  them  titgcther. 

.Vndcrson  '  mo<lifie*l  Hobs* tnV  method  liy  jwissing  the  pins  through  the 
iibrt*-pi"ri*t>tcjd  covering  of  the  fmgriH"ni>,  a  diMuivnntagiHMw  cbaugi\ 
I  shonld  tliink,  because  it  brings  the  punctures  nearer  Uie  fmctnrtt  umj 

'ftUttukon:  New  YorV   ^'  umal.  Janunry  :t,  IHKi,  p  Vk 
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thereby  lucreaAt^  the  chance  of  iofcctioii  of  the  joint  in  case  suppura- 
tion should  take  place  aboat  the  pins,  as  it  did  in  one  of  his  four  cat^eic. 

CVtrtain  oilier  niethod.s  of  &ubcutaneoiui  or  temporary  fixation  which 
rcAemble  the  above  in  K>me  respects  will  be  mentioned  in  the  next 
aectioD  iK-cauiie  in  all  the  joint  is  openetl,  directly  or  indirectly,  through 
the  gap  made  by  the  fracture,  an<!  as  therefore  direct  anil  early  infec- 
tion IS  pofvnble  they  nhould  be  compared  with  others  curr}'ing  the  same 
risk. 

2.  Operative  Treatment.  This,  which  began/  in  the  antisepdo 
periml,  with  Li.sti'rii  exposure  of  the  fracturt  and  wiring  of  the  frag- 
ments, prcs*ent8  a  great  number  of  methods  antl  prticedureai,  eoiue  of 
which  arc  a  natural  evolution  from  their  predccesmr?  in  the  direction 
of  Kimplicity,  efficiency,  or  safety,  while  others  are  merely  novelties 
obtained  at  the  price  of  some  disadvantage  or  Iki^  upon  the  exag- 
geration  of  the  importance  of  some  indication.  The  fundamental  idea 
is  the  mechanical  fixation  of  the  fragments  by  some  fi>rm  of  suture, 
and  the  associatei]  one  is  either  the  removal  of  the  effusion  or  of  the 
interjx)eed  periosteal  fringe,  or  the  reduction  of  the  risk  by  the  uav  of 
punctures  instead  of  a  free  incision.  Their  comparison  will  be  made 
£AsK?r  by  first  considering  certain  facts  and  general  principles. 

The  pull  of  the  ouadriceps  when  the  knee  is  fully  extendetl  and  the 
hip  slightly  flexed  is  so  weak  that  even  when  the  muscle  is  actively 
oontructed  it  will  not  separate  the  fragments  more  than  half  an  indu 
I  have  repcatetlly  observed  this  during  an  open  artlinUomy,  and  I 
have  seen  several  |Kiticnt^  pass  through  an  attack  of  delirium  treroena 
in  the  first  week  without  tciiriug  apart  the  fra^cnts  although  the^ 
were  fastenetl  together  only  by  catgut  or  light  silk  sutures.  It  is  plain, 
therefore,  that  a  strong  suture,  one  of  metal  or  heavy  silk^  is  not  necevs- 
enry  to  the  prv)pcr  appn>ximation  of  the.  fragments  if  the  joint  is  not 
dintended  and  if  the  fo«jt  is  kept  elevatwl.  CV)nsefjuently,  any  addi- 
tional risk  or  complexity  of  proce<lure  involveil  in  the  use  of  a  strong 
suture  is  not  justilie<b  This,  in  my  opinion,  is  suflicient  fur  the  rejec- 
tion of  all  methtxls  of  suturing  which  nnjuire  drilling  of  the  boiM, 
even  without  con>iider;ition  of  the  other  disidvantages  of  a  [H.-rniaDeoi 
HUlure  thnxigh  it  whir-li  have  Ix^n  described  in  Chapter  VII. 

The  removal  of  the  effusion  facilitates  appn^ximation,  reduoos  ten- 
sion, and  pntliably  diminislies  Uie  cluiuce  of  the  fonnntion  of  adhesioas 
and  {lert-articular  thickening  and  retraction.  Other  things  being  iMiual, 
therefore,  methotis  which  include  such  removal  are  preferable  to  tnot^c 
which  do  not,  ami  if  tlioy  also  {K*rmit  the  adjustment  of  an  inieri>ust»d 
[>crii>sti!al  fringe  or  ai>oneurotic  shreil  thev  liavc  an  adiljtional  advan- 
tage. 

The  |>eriosteal  fringe,  long  chaip^<l  with  much  of  the  rcs|K>nsibtlitjr 
for  failure  of  l>ouy  or  close  fibrous  union,  has  been  shown  by  largo 
experience  witli  o|M!rative  methods  in  which  it  was  disreganM  to  be 
usually  a  negligible  factor;  that  is,  long  series  of  cases  treate<l  by  sub- 
cut^incouH  suture  Imve  given  cKise  union  in  almost  all,  and  yet  it  must 
be  believe<I  that  a  fringe  of  some  sizi*  wa.-*  pn^-iit  in  most  of  them. 

*  In  I*Oi  Dr.  liu-ton,  uf  l*hlUilL>t|ttiUi,  b*Utu»d  llic  rnKiixMiU  U»i[oUi«r  by  ■  win 
through  thuoi  ami  knoltcd  vulaiOe  the  akin  ;  the  |«tieue  iticd. 
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On  tilt!  other  Imml,  I  think  the  lar^^o  a|>onoiirotic  shreds  which  I  have 
»x't\  several  times  would  prolmbly  have  lKH?n  a  eterlous  ohstaole  if  tliey 
hud  Ix-cn  left,  and  |Mwsil»Iv  nimilar  oiio*  have  l)een  rt'S|x»nHibl<*  f<»r  s«»ine 
of  the  faihireri  not4^i  under  methiKls  of  treatment  usually  ellieieiit.  It 
iH»  therefi>re,  not  necessary  to  choose  an  o|K'n  inetlioil  of  o|R>ratin^  tu 
onler  tu  ailjast  the  fringe,  hut  probably  in  a  8mall  pr()|M>rtion  of  «!«•» 
there  is  piV'Sent  a  frin^'  or  shre^l  of  mioh  size  tliat  it  will  diminish  the 
:»ue<re-s.s  of  any  u|K*rution  which  does  not  effect  its  rerooval.  Aj»;aiii, 
other  thiu>!N  l>eiiig  equal,  an  open  niethot]  better  protects  against  this 
obstacle  to  su(!eess. 

Infection  may  ooeur  in  any  o[»eration  which  wounds  the  skin,  and 
the  chance  of  it.s  r^pread  to  the  joint — the  great  <ianger — is  greater  if 
thai  wound  (y>mtnuuu*;Ues  with  the  joint  or  the  !*eat  of  fracture.  The 
brit^fer  the  existoort*  of  that  wound  or  of  that  connection,  tlic  less  the 
danger.  All  the  s<»-called  sul>cutaneoiiH  methoils  re<^nire  two  or  more 
small  imrisitms,  ami  in  all  a  HUture  of  silk  or  wire  is  i»a,s8e<l  either 
directly  into  the  joint  or  thnmgh  the  line  of  frricture  nr  it^  immeth.ite 
neigh(H)rh(K»d.  If  suppuratifm  itccurs  at  a  puncture  the  suture  o|M*nB 
a  direct  rtrnd  for  its  spread  to  the  joint.  The  size  of  the  wcKind  is  not 
a  mi*»sure  of  the  chantv  of  infection  ^  that  (Mimes,  if  tlie  common  \trtr~ 
cautions  are  taken^  mairdy  from  tlie  hands  of  tlie  o[)orator  and  hiB 
2bs^i«tants. 

Finally,  the  |>crmanent  presence  in  tlie  tistmes  of  a  foreign  IkkIv  is 
not,  awarding  to  general  ex|K'rience,  a  matter  of  in<Hflercnce;  occjision- 
ally  suppuniti<»n  takes  place  alMait  it  after  a  hmg  interval,  and  not 
iid'refpiently  ita  removal  has  been  required  because  of  pain  and  irrita- 
tion. 

The  o|M*nitivc  mctlxMls  are:  (1)  by  o|K*n  incision — direct  suture  of 
the  frugmcttts  thn>ngh  holes  dri]le<l  in  them,  suture  of  the  tibnv^terioa- 
teal  layer  and  capsule,  and  mc<liate  suture  through  t))e  tendon  of  the 
quadric'i'|w  and  ligiinit'titmii  {Hitrlhe  :  (2)  sul>cntan<'ous  sutun* — by  wire 
throii^li  fin  wlmlr  length  oj"  the  iVagmeut^,  *)r  by  isilk  through  the 
!ndons  and  cntssing  tiic  front  of  the  l»one  ;  (li)  snlxuitani-ons  jMTmunent 
ligntnrr  surrotmding  the  fragments  in  the  sagittal  plauf  and  lying 
|airtly  in  the  joint;  (4)  tem|M»rar)"  ligatures  passing  through  the  joint 
.AD  in  (3),  or  through  the  tendons  as  in  (2),  or  through  the  lM>ne,  all  im\ 
mC«ide  tiie  skin. 

The  melho*!;*  are  far  too  numerous  to  |H'nnit  a  dctaiKnl  description 
an<J  critici^im,  even  if  it  were  not  pri>bable  that  mot^t  of  them  will  In? 
almndoneil  in  favor  of  the  simpler  and  safer  ones.  Many  of  them,  t*K>, 
csin  Ik' judgwl  in  ehisses.  Thus,  f*>r  reas<ms  given  above,  I  would  reject 
all  in  which  a  |>ennanent  suture  is  plaix^l  in  the  Ixrnc  itAelf. 

Tcmi>orary  ligature  tlirough  the  tendons  (one  (d'the  (iirlit^st  methods 
pro|(Ohc<i).  or  through  the  Uum-,  or  around  it  thn>ugh  the  joint  seems 
to  me  to  \h}  more  dungrroiis,  bccniis*'  of  the  prtilongcd  commtmication 
with  the  exterior,  ami  le*s.-*  cllicicnt  than  the  similar  subcutaneous 
luetliods. 

Tile  HulK*utane<iim  methoils  which  imn  In?  done  eqtially  well  by  an 
open  incision  ai)jN-:ir  to  have  an  iM|uaI  n^k  with  and  to  lack  the  advan- 
tag*'-*  whirh  U'lt-ng  Ut  the  iMifi-r. 

I^rker's  iiulHMitatnHMis   lig:iture  alMmt  the  fragnienti^  (silver  or  silk 
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pasing  ilin^agh  the  joint)  opens  m  direct  roml  for  the  6pre«<I  to  tlw 
k»int  of  infecCioD  oocnrrinc  «t  dtber  pancnue  cur  small  r  '  '  r  .iml  as 
It    al^o  &il«   to  proTidc  for  ntcsfiustonr  e^'aruatioa  ot  t  and 

ai^iBsiaiait  of  the  periontenl  frio|re  I  »ixKild  nject  h.  It  ui>(M<nns  to 
have  mK  with  coik«>denible  fiivcn-  and  Miccese  miky  it&  immductiuxi  in 
1894  and  ha»  been  wanuly  mmmended  by  eeveral. 

My  personal  f  xperit-niv  is  limited  to  iIm*  >uhcutanpoc?t  mediate  silk 
snture  ihrciiigh  the  tijiMlon  and  x\ui  li^ranK'ntiim  patellr  i  lH^U-1892, 
about  n>rty  cn.Hes)  and  open  iiR*irion  with  the  i^atue  ur  the  fi1in>-|N.-nii6- 
teal  .«uture  (1&92-190.5,  abont  two  humlreii  cas^sV  In  thr  fir>t  i^-rit^ 
infection  occurred  twice  and  re*ult«i  in  a  stifi^  joint,  :^upfH4nitK>n  a|>- 
pearing  in  one  of  them  after  the  [latient  luid  left  the  h*ic-]>ilal,  ap|iaur^ 
ently  well,  in  the  ^eonnd  week.  In  the  seoond  M?rirs  all  the  niM«  nave 
reoiveri'^l  without  accident  and  with  eh>»*'  union,  e.xivpt  miw  rmst  of 
8]i^t  ^uperfieial  !^iippuratii»ii  \v[iir-h  did  n*i  hnrm ;  all  thai  I  have  ar«i 
after  the  tluril  month  have  had  prunl  us*.*  f'f  the  joint  exe*»pt  one  veiy 
atout  nervous  woman  who  oimld  not  be  p4'i>>uadeil  to  aliamloo 
crutchra;  her  patellu  watit  t'nviv  movable  laterally  anri  union  wasckk^e, 
but  flexion  was  limited  Co  *{0  dt'^n^'es  three  nioutim  after  the  aiH*ident. 

I  l>ogan  with  the  8ul>eutaneiMis  method  hecnib^e  1  tlioturht  iu  ri>ks 
lefiH  than  tljose  of  frtv  inc*i?<ii>ii,  but  when  1  fount!  that  the  exlrava- 
Bate<l  ldoo*i  often  es<-a|><"<i  freely  through  s«>nie  of  ilie  f»tur  small  inei^r- 
ion!3  and  that  consei:|Uently  the  suture  lay  frve  within  the  area  of 
fracture  and  laceration  I  alMinduued  it  for  the  sin^e  free  incision  atitl 
wa:>  Hiitm  conviDce<i  tliat  the  |)atient  wa^  equally,  |N'rha|«s  bt*ttcr,  pn>- 
teirted.  A  sfKvial  advanta^*  of  the  lutter  me(hu<l  is  that  the  ofK-ratioii 
can  J>e  dune  without  once  toucliinjj  the  cut  ti«i?ues  with  thi-  Hn«:ers,  aiid 
to  that  I  attribute  the  complete  fnitlom  from  infivtion.  I  have 
frcijuently  done  the  operation  under  Ifx^l  uiurst  hef.ia — cocaine  or 
freedng. 

The  method  is  as  follows :  Tlie  surface  having  bec-n  prvpartnl,  an 
inciHion  is  made  in  the  nu-^lian  line  slightly  overlapping  the  two  frag- 
roent>* ;  the  sides  an>  dniwn  nfuirt,  tiie  t'nigmout.s  litUn]  in  tuni  with  a 
sharp  retnirtor.  nn<l  their  surtiwt^s  fn»cd  from  dot  or  frinjie ;  while 
they  are  held  up  the  joint  is  thonMighly  washeil  with  a  hot  sterile  r^\t 
aolution.  Then  the  fragiuents  are  drawn  snugly  logt-iher  with  hookas 
the  fringe  ailjusted,  and  two  or  three  cjitgut  sutures  plm*e<l  in  the  |K'ri- 
osteiuu  alonjj  the  eilg<»  of  the  fnurture,  or  a  single  silk  or  slimt  laitgut 
Hiiture  jKiKseil  through  the  tendon  ami  ligameulum  {Kitellu  mi  that  it.s 
two  titniuds  lie  on  the  front  of  the  lM»ue.  Snneliino  additional  suluri's 
are  pliic<M|  in  the  rents  in  the  bitcnil  <-xj)]msi<ms  ehiso  to  the  Uiue* 
Klake*  tnisLs  entindy  to  tlu**ie.  The  incision  iii  closte^l  without  draiuiige 
with  an  uuinteri^iptiHl  nilk  suture,  tin*  dn'^ing  iipplie<l,  and  the  limb 
Itouml  n|Hin  a  iHi^ti-ritir  splint.  The  |iatirut  i>  kept  in  bed  with  the 
t<>ot  eh'valiMl  fur  a  wi-uk,  the  silk  suturi'  of  the  incision  is  th»'n  removed, 
and  a  lijrhl  phister-«if-l*arU  encasement  applied.  After  a  few  days  the 
patient  li*aviv  tlw  ho*.nitaI  on  crutchis.  and  after  a  month  the  dressing  is 
cut  down  the  miildlc  m  front,  and  he  is  dinvted  to  \vc:ir  it  lUily  in  the 
daytime.  Usually  the  joint  can  U*  tlexe<l  at  h«?it  90  tlegni^s  by  the 
cod  of  the  tlilnl  uiontii.  often  iiirber,  and  the  jviticnt  usually  diiMVixb 
*  lUakv  .  JuurtuU  AuivrivAii  Medical  A»uciutiuu,  Oct.  I.  ViOL 
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the  split.t  cutin?]y  1x>fore  tlmt  timu,  since  he  is  told  it  serves  only  na  a 
|>r»tfi^ri(»n  against  <laniiijre  l>y  a  t:ill.  In  no  q^m:  have  I  seen  thr  fnig- 
mrnts  wpunite  iukUt  iis*.%  hut  wvonil  have  eonie  Iwiok  in  the  tliinl  or 
fi^nrtli  month  witli  refraeture  nuised  l»y  a  fall. 

I  have  thriec  us<h1  a  transverse  ineision  ;  it  |K*miiU  more  exact  sntnrinjy 
of  th<'  rent-^  in  the  latonil  expansions,  hut  I  i>n'r«'r  the  nifnlian  incision. 

I  have  tr«*atiMl  a  few  «'asi»8  withont  imn»ohiliwttinn  afYer  thr*  tenth 
day,  hnt  tho  paii»  in  ra|>i«!ity  of  restonilion  of  fnn(*tion  has  not  Iwi-n 
snflirii'Mt  t"  jnslify  the  ri-ik  of  a<Tiil«'nt. 

For  <_<*<'i's '  nietlxM),  Hrst  sn he iita noons  wire  snture  tlirongh  Itoni*  ; 
Aikrn's '  MMKliliration,  the  wire  p:is«in^only  (»neethroni^h  the  Ume  and 
tlirn  Imrk  nndrr  the  skin;  liarki'r't**  method,  .«nlMMitnniM»iiM  Itpilnn? 
thnm^rh  the  j«iint  alwiiit  (he  |ialcl1a  ;  my  earlier  nielho*!,*  snlxMilaneous 
uifiliat*'  sntnn'  tlmniiih  the  tcndttn  and  ti^Tln1ent^n^  the  muh^r  is  re- 
ii-rnMl  to  \\\v  t»ritrii»al  jireount.-*.  Other  plans  not  aliove  mentioitHl  are 
tht».se  of  Woltt*,^  ti|H»n  ineision^  two  metal  rivetM  driven  into  tweh  fni^- 
niciil  to  receive  silver  wires  by  whieh  the  frafrment>  are  fii>itene4l 
together;  Kittr(?«ljj«%*  two  ^indlur  rivets  ]da(^^l  astride  the  Hue  iif  fnir- 
tnre ;  and  Axford/  tem[>oniry  wire  suture  thron^di  the  lM>ne  and  Uuk 
outside  the  skin.  Otiier  ohler  tein|M)niry  mesisnres  are  Rirt<urs  (1.S.*I4, 
the  .saine  as  Axford's),  Volkinann's  silk  Imips  tnxnsverwely  thron^h  Ihe 
t«>iidoM  and  li}r:ini<-ntiini  patrllie  an<l  tie<]  toother  over  the  skin,  and 
K<M'her\-i  ( I «s(»)  surrounding  wire  Ii|B:iitnre,jKWfeing  like  Ikirker's  ihriMi^li 
the  joint  iHnieath  the  |>atella  but,  unlike  his,  ineludiu^  the  skin  in  its 

llM»p. 

Compoimd  fractures  s|Mvially  mnil  pr'»t*'<'tion  from  infe<'tion  b<'- 
causf  of  tlie  inijiortanee  of  the  joint  and  the  danpT  to  lite  or  limb 
involvtxl  in  its  snppnnition.  If  infeetion  has  alrx-ady  (HvnritMl  the 
joint  nnist  be  eh^U'^l  as  ihoroiijrhly  as  |>ossihlr  an<l  drainage  provided 
ou  eaeli  siile.     Tlie  fragments  must  be  suture<l  together. 

Disability  After  Fractaxe.  This  may  l>e  due  to  stiffne<«  of  the 
joint  or.  mneh  l^'ss  fre<|uenlly,  to  tlie  loss  of  aetive  extension.  The 
nnises  of  the  totnier  are  varie<I,  ami  but  few  of  those  whieh  are  jmt- 
manent,  whieh  df»  not  gmduallv  dinnnish  tinder  ns<\  ejin  Ih.*  reniove<l 
by  op4^nuion.  Many  attempts  to  relieve  have  Ihimi  made  U{x»n  the 
tlMH>ry  that  the  fault  lay  in  »e|vinitiori  of  the  fni^nents  or  in  the 
at»senee  of  a  firm  Injud  In'tween  them,  the  usuid  plan  Ix'ing  to  ojk'U 
the  joint  and  lirin^r  lh<' fi'aj.Muetits  linjether.  Failures  have  l«'*'n  inmier- 
inir<,  eitlur  throujrh  inability  to  elose  the  pip,  or  thnmjrh  infe<'tinn,  or 
thptiujjih  (k-rsistenee  <tf  the  distibility  nth-r  an  o|M'nitive  suw^ess.  F'ven 
in  many  of  the  <iises  in  wlueh  impntvenn'nt  Iuia  foth»wed  the  o|M-nition 
it  s4NMns  prt>bable  that  an  equal  improvement  would  have  eomr  in  limr 
withtmt  the  aid  of  the  interferenee.     Chapul,'    who  lias   thoMughly 

I  jvr^     r> '^     "    ■     '  -  "  '^^-'-  :      :  <    •  riinry,  1»«. 

*  \ 

»  11.  .  Tpit  tMirtk  nrHuncvrj.  lfV7 

*  Stiiii^Mi.    \«  rt  Voik  Mi-«liua  Juuiimi,  Muy  10,    llfllO.    p.  Kn.  and    AniFriou    Tmt- 

lw«K   nf  SlITk'TV,    I-'.'.'. 

*  Wolff   iviitw,-         •  \y  -y    -  V    "  Miyu.i!tdi. 

*  Kittn  -U'*     I  '•mniAl.  N'dvcmber  19,  IN9U 

'  A«l',r.l        V.,.  ... 
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studied  the  conditions,  attributes  tlie  loss  of  flexion  to  hypertrophy  or 
rigid  clonpalion  of  the  united  |Mit^lla  hy  wliich  it  is  nmde  loo  long  to 
j>ass  arf>un<l  the  condyleH,  or,  iniieli  more  fre<pieutly,  to  the  att<V!il  of 
the  upjHT  fragment  (with  a  Ke|Ktration  of  two  to  five  centiniotrfH),  iti 
con.se(|Uencc  of  which  the  upjHT  |X)rtion  of  the  <iip8u]e  and  the  lateral 
expansions  l>econie  so  shortened  that  the  dewx'nt  of  the  fragment  i«t 
imiKwsiihlp,  and  it  cannot  l>e  Hufficiently  niohiliyx^  without  a  divit^ion 
of  its  attachments  t<Mi  exti^nsive  to  be  pnu'ticflhle  or  possiblv  coni|Nitible 
witli  its  vitality  ;  aiul  even  if  the  hiwcr  fragnicut  is  Itronglil  up  to  tlio 
ujn>er  one  by  detachment  (»f  the  ligan>cntum  |»iitellte  fmni  the  tibia 
(Von  Bergmann,  1887)  ancl  is  united  with  it  flexion  would  still  Lw  lo^^t. 
This  Ix'itig  sfi,  what  is  rc<|uireil  is  not  the  appmximation  or  reunion  of 
the  fragments  but  the  n'ludval  nf  the  obstacle  to  the  descent  of  the 
np|K'r  one.  (^haput  did  this  in  one  case  by  excising  tl»c  up|MT  fragment 
and  i)litaine<l  a  giKMl  result,  the  |)atieut  being  able  to  wiilk  up  and  down 
stairs  and  earrv  a  burden  of  20<)  |»*>umls ;  tiie  range  of  motion  is  not 
stated.  His  grouping  of  the  dillen'nt  tbrnisand  their  res|jective treat- 
ment is  as  follows : 

1.  CUme  union.     Me<]ical  treatment  and  exercise. 

2.  Elongation  of  the  [witella  by  hv|wrlrophy  or  a  stiff  bond  with  loss 
of  flexion.      Kxtirpntion  t»f  the  |Kitclla. 

3.  Short  flexible  l>ond.      Massage. 

i.  liond  two  to  live  centimetres  long  witli  loss  of  flexion.  Extir- 
pation of  upfier  fragment. 

•5.  lionds  more  tlmn  five  centimetres  long,  and  those  cases  of  class 
4  in  which  active  extension  is  lost.  Suture  of  the  fragments  after  free 
se|Minition  of  the  lower  |x>rtionof  the  quadriceps  and  upjxT  j^art  of  ttie 
cflpside  from  the  femur.  Tliis  (U'nudation  (»f  the  femur  lie  pni|X)s<*s  t«> 
eflect  thn)iigh  a  curved  transverse  incision  at  the  level  of  the  hiwer 
fragment  or,  if  the  gap  is  long,  through  a  longitudinal  one  :  for  the 
denudation  he  would  use  the  elevator  or  knife  and  wouhl  suture  the 
fnigmcnts  with  wire  Ikkuuisc  the  strain  might  F>e  t<K>  great  for  |K.'riosteaI 
sutures. 

Rupture  of  Bond  ("  Itefraeturt*  ").  Tliis  has  rarely  seerue^l  to  me  to 
rerjuin»  mcirc  than  rest  in  b«»<l  with  the  foot  elevate*!.  As  it  is 
eauf^l  by  the  le:iring  away  of  the  lower  fragment  from  the  up|»cr  oue 
in  fiircible  flexion,  full  extensif»n  of  the  joint  brings  the  torn  surfaces 
into  contact,  and  we  have  only  to  wait  for  ihcm  to  reunite,  npiMisin^ 
swelling,  if  necessary,  by  appropriate  measures.  Once  or  twice  I  have 
rco|>eued  the  joint  and  apiin  sntunnl  the  tmgnicuts,  and,  of  course, 
this  would  be  done  if  the  fracture  is  coni|K>un<i.  The  prognosis  ia 
made  worse  by  the  prolongation  of  the  conflnement  and  the  repetition 
of  the  tmuma  and  its  consequences. 

S*hau/' obtiiincil  :i  giHHl  functional  result  in  a  fracture  five  years 
old  with  a  se|>aration  of  twelve  centimetre.".  Through  an  in<'isionon  the 
inner  nidc  fnmi  bi-luw  the  kuet*  to  the  mid<lle  of  tin-  thigh,  over  the 
sartorius,  this  muwle  was  inobili/cil  and  secure*!  I>y  wire  sutures  ui»on 
the  fnmt  of  the  fragments.  Six  weeks  utler  o|x'ration  the  |)aticnt 
cuuld  run  up  stairs. 

*  flctuiLi:  BalUffQ  mm  CVnimlbUtt  fur  Chir,  1903,  p.  157. 
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CHAPTER  XXV 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

Of  the  up|)orend  nf  tibU  or  both,  Kcpflntion  of  epiphysis  of  the  tibia,  Avulsion 
of  thr  jtpiiip,  avulsion  of  the  tul>oTcJp — Of  the  shaft  of  the  lihiu  or  bcUh — 
At  the  lower  end  :  Comminuted,  auprftmallcolar,  wparation  of  epiphysi:*  of 
tibia,  by  evereion  and  alHluelion  (Tottj*),  by  invension,  of  Uie  |K»tcrior  portion 
uf  the  tibia — Of  the  fibula:  Up{>or  end,  iihall,  separation  of  «piphysiii. 

AcCf)Rl>iN<i  to  the  table  in  Cliaptor  I.  fractures  of  the  shaft  of  the 
iihia  *ir  «f  both  Uoioh  cmistitiito  one-fourth  of  those  of  the  hiwer  ex- 
tremity, ami  tnore  than  *J  jht  cent,  of  all  fnu-nirts.  The  nn»iv  fre- 
ijiietit  S(*:it  is  at  or  near  the  jiiiietioii  of  the  hiwer  and  niiiMIe  thir^ln. 
Wlieii  both  bones  are  broken  the  libula  i^  usually  broken  at  a  higher 
level  than  the  tibia. 

Stalirtticj^  8how  that  infancy  and  childhood  are  almost  exempt,  and 
timt  the  maximum  of  fre<|iKncy  is  found  l>et\veon  the  ajrts  of  thirty 
and  sixty  yean*,  tluisi*  three  <Ieejides,  ueet^rtling  to  Malgaigiu%  t'urniHh- 
ing  equal  num1>erB. 


• 


1.  FRACTUEES  OF  THE  UPPER  "END  OF  THE  TIBIA  AND  FIBULA 
OR  OF  THE  TIBIA  ALONE.' 

The  causes  of  these  fnu^tures  are  direct  and  indirect  violence;  in  the 
f»»rnier  a  blow  receive*!  diri'etly  n|M>n  the  part,  at  the  fall  of  a  heavy 
bo<ly  or  the  kick  of  a  hor^e ;  in  the  latter  a  fall  from  a  height  or  a 
twiHt  of  the  limb,  esj>ecially  abductiim. 

The  line  of  fracture  may  be  trnnsverse,  oblique,  or  longitudinaU  in 
the  latter  car*  jwssing  into  the  joint  and  sejxirating  nnly  a  portion  of 
the  articular  end  from  the  hhafi,  or  there  may  be  a  eru>h  of  the  iTitcrnal 
condyle  of  the  tibia  with  nipture  of  the  extemni  Intend  ligament. 
Tranfiverio  fractun's  by  dinx't  violence,  the  fall  of  a  stone,  the  kick  of 
n  hnrw,  have  been  obwr\*e<l  at  four  and  seven  centimetrcH  fmn)  the 
«rti<'ular  eilire.  Commintitc<l  fractures  liave  Ik-cti  caused  by  dirwl 
violrn<v  nnd  by  falls  u|>on  the  feet,  the  shaft  penetniting  and  splitting 
thf  head.  Oblique  fmctur<\  tlif  line  running  into  the  joint  an<l  si'pa- 
mtiug  the  ulude  or  part  <d'  cither  condyle,  aj>prars  tu  Im»  <ranseil  liy 
aiNliictiiin  or  adduction  of  the  leg,  tlie  fracture  taking  place  on  the  fticic 
towant  which  the  leg  is  U-ut,  The  term  cwnprrtmon  frndnrr  (Wag- 
ner) Iww  Ih'imj  applie*!  Ut  a  gi^>up  compri!*ing  fracttin*  t>f  either  (tindvle 
and  mon*  or  less  ninrktHl  crushing  of  the  licad  nf  the  tibia  bv  a  fall 
upon  tiic  ftK»t.  Kxcludinjf  ilie  fntctures  of  eillier  condyle,  in  the  pni- 
duction  of  which  alHluctiou  and  adduction  of  the  leg  take  |Hirt  n's|Hr- 

I  liteluiltti|tM*ii»r»tluti  uf  tb(i  U|>|M<r  titnul  cipiitbyniaaitil  ATtil«i(>u  of  the  ttilH'n-li' of  the 
tibia. 
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tivoly,  thoy  nro  rhamet^rized  by  Bwoliing  in  and  below  the  knrc  and 
by  .s«'n.Hitivi'iu'rt.s  on  |)ivssiirt*. 

Of  Kin«ritiidii)al  i'p.utiire  I  have  seen  one  casie,  a  man  of  twpnty-6ve 
y«.'j»rs.  Tlio  liiif  of  fnu'tiiro  ran  from  Uu*  innor  jmrt  of  tho  owUt  artic- 
nlar  snrfacc  directly  downwnnl  in  a  wigittal  plant'.  The  w?iianition  nt 
the  n]>per  vnd  w:m  alMiiit  lialf  an  inch  and  was  maintained  partly  by  a 
small  fmt:;nu'nt  lodp'd  deeply  in  ihe  elef^.  Imt  even  after  removal  of 
the  latter  the  disphieemeiit  eonld  ntit  be  wholly  reduced.  The  cause 
was  a  fall  from  a  ladder,  but  the  niecharMsin  whs  not  known.  The 
joint  wm  ?m>  l(M»sened  that  the  til>ia  <*ould  be  n»v»ve<l  outward  nejirly  half 
an  inch.  Keei>verv  tfw»k  plncv  with  aetivc  flexion  nearl}'  to  a  right 
anj;le  and  marked  ^enn  valgum. 

The  disjdacement  varies  with  the  character  of  the  fracture  and  th<^ 
friK'tnriujr  tbrce  ;  in  a  tniusvers*?  fracture  without  comndtiulion  it  is 
iLsually  slight  ;  in  comminution  of  the  up|M;r  end  and  in  obliipie  friic- 


Pio.  208. 


Fio.  207. 


Fifl.  208. 


Practun*  or  thr  html  of  the  ttbl*  with 
imiiAotlun  Ami  tcpanitlon  of  the  Qpficr         FnicUtn-  uf  ihr  head 
fruKiutfiita.  of  the  llblM. 

tore  of   either    tuben)sitv  the   frapment  may    be 

mutably  displaetM]  or  tilteil.     The  <Jireet  or  indircot 

iniplii'jition  of  ihe  joint  ensures  an  etfusion  within 

it,  an<l  the   proxindty  of  the  main   vessels  tnnkcs 

tlieir  injiiry  more  likely  than  in  fracture  at  most 

otiicr  |Htints.      Holh    tibial    arlericis  anti   the  jKip- 

liteal  vein  have  been  torn,  the  injury  in  every  oase 

leading  to  amputation  or  death. 

Diagnosis.     The  diagnosiH,  in  reaching  which  the  aid  of  an  amcsthetic 

may  be  required,  is  uuide  by  recognition  of  the  irregularity  of  outline, 

pain  on  liH^d   pressure  and  on  pre^^^-iug  the  leg  upward,  and  [Kis^iblv 

abnoruial   mobility   and   crepitufs.      In    high   tmnsverse  fnielures  care 

mu.Ht  be  taken  not  t^i  mistuke  the  injury  for  a  Hubluxatifui  of  the  km^e. 

Prognosis.     The  prognosis  of  this  injury   is  exceptionnlly  y-erions, 

bccuuHC  of  llio  proximity  of  the  joint  and  the  poae-ibility  of  iuHamma- 
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tory  complications  uml  the  more  or  less  complete  loss  of  the  fntirtinits 
(vf  the  kncT  which  that  ninl  the  <len»np'mei»t  of  the  articiilnr  Hiirfuc*-  in 
oliliqiic  nnd  eomminiiti-H)  fnirliires  involve,  ami  also  Iw^'ause  itf  the 
^exe<•pti^1n:llly  lon^;  fM'riixl  that  is  neef^ssan*  for  eonsolidatinn.  The 
average  |H.'ri(Kl  in  seven  taiiteft  ciillet^ted  hy  Poneet  was  al)out  ft>ur 
months.  No  HatiHfactory  explanation  has  l)eon  given  of  tliiB  |>e(ni]i* 
arity. 

Treatment.  DiMplaeonient  must  be  eorreotccl  hy  traction  and  direot 
pn-KKiire  aecttnling  to  its  ehnnieter.  and  n^tention  eftVeted  either  hy 
|H.Tn)anent  tnietion  or  hy  a  su^|>ended  posterior  hplint  with  tjie  knee 
iMirtly  flexo*!  or  by  encJisen»ent  of  the  entire  limb  in  planter.  The 
in<lie3ition9  var>*  ino  nuieh  \vitli  the  |M*!sition,  <lin*ctiun,  and  extent  of 
the  fnictnre  thai  fjeneml  rule?*  <"antMit  well  be  made.  ( *< anplete cnea^e- 
ment  is  valuable  to  prevent  lM)wing  of  the  knee  when  the  fntctnre 
extends  into  the  joint. 

When  the  fnieture  extendH  into  the  joint  funetioii  may  be  hj  limitt'd 
by  an  irn-pnlur  {kosition  t»f  the  artictdar  fnij;n»enti4  that  I  have  thought 
It  might  U-  wise  to  ex|>iK(c  them  by  iueision  for  more  accurate  adjuitt- 
nient.  With  pro|>er  precantions  it  w<»nld  Iw  justifiable  if  the  irregn- 
larity  wa^  gn'al  and  not  (»therwiM_'  remediable,  but  I  have  met  with 
only  one  ease  tliat  scemeil  t4i  ret|uin'  it. 

If  the  fracture  is  conijMtund  and  if  suppuration  of  the  joint  occurs 
a  free  outlet  for  the  pus  must  Ik?  promptly  pnivided  by  .•^iHS'ial  ojM-n- 
iu04  at  the  }^ides  nither  than  through  the  wounil  wliich  cjin  hardly  fail 
to  oe  unHuit;ibly  placed  for  elFectivc  drainage. 

Separation  of  the  Bpiphysif 

has  boon  note<l  in  a  few  cases.  Hnins  r<d!ected  four,  IhitehinHon  *  wya 
he  has  records  of  t^^n,  inchiding  three  unpublisheil  easi-H,  and  Poland' 
oollected  twenty-four.  The  recently  njM)rted  ca^es  that  I  have  seen 
are  thow  of  IIeu>ton  an<l  Manly.^  In  IIutchiniKin's  list  the  extremes 
of  age  wert'  one  and  nixtwn  years.  The  common  cause  Jip|>ears  to  be 
a  wreneh  of  the  leg,  alxluction  or  adduction,  by  which  a  tnuisversc 
[0tmin  i>^  made,  hut  Pnland  thinks  it  is  dini't  prcssun^  :igainst  the  <']ii])h- 
ysis.  <)ue  of  Polaml'u  was  coin|M^imd  ;  the  (witient  rec<.>venii.  In 
twelve  the  |>atient  died  or  the  limb  was  amputated.  The  ages  rang^nl 
fn»m  thny?  ti>  twenty  yt*ars.  In  all  but  one  case  the  pnMM»Sf<  iK-aring  the 
InlMTeh*  of  the  tibia  ae<vjm|ninie<l  the  epiphysis.  The  displiicement  wi« 
f(»rwanl,  forward  and  outwani,  or  hitcnd,  and  usually  .flight.  In  a  num- 
ber llie  diiiiihysjs  was  alni  broken,  and  M>mHimes  oxt^'Uf-ividy,  In 
ae%'enil  of  the  wis*-**  which  recoveriHl  no  trace  rt*nuiini'd  of  the  injury. 

Avulsion  of  the  Spine  of  the  Tihia 

bv  traction  thnmgh  the  crucial  lig:inient»  which  ha*  l)e<»n  noted  a  few 
tim*^,  is  to  be  classt^l  as  a  compliaition  of  dislocation  of  the  knee 
rather  than  us  n  form  of  fracture. 


1  llDtchliwnti :  BriUtth  Mrft{<«l  Journal.  M*f«li  31.  IflM. 

>  Pnlkntl:  TmMin*t!c  Ar|Nkrntt'iti  nf  the  Kpl[>h.VM^,  p.  HOS. 

*  tlccutoQ  Kfid  Manly  :  UHliKli  MfMiml  .Inuniul.  July  SI  uml  Hrptvmlwr  23,  IBttk 
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ATulsion  of  the  Tubercle  of  the  Tibia, 

To  the  tubercle  is  attA4*h(Hl  the  li^nu*ntnm  pntcllipf  an<l  nil  the  Gflses 
of  it?*  fnictiin!  M'hioh  have  been  rriK^rtr^l  Imve  Iiecii  oauMnl  by  ihu  action 
iif  the  qua<lricwp6  in  tujine  violent  effort,  UMiially  jumping,  nnd  niotit  of 
them  in  ynithn  betw<^*n  twelve  an<l  ei^ht<'<*n  years  of  ajre.  Tlie  fre- 
(|nency  in  yinith  i.-J  to  he  ueeounted  for  by  llie  faet  that  the  tiilK'rosit%' 
is  a  (hiwnwarxl  |»nihinjr.ition  *A  the  epiphysis  anil  remains  s<'|wnit<*<l 
ln»m  the  shaft  by  eonju^il  cartilaj^e  until  (rrowth  is  <Mininlet<'il. 
MCiller,'  whu  wrote  the  first  sfH?eial  article  n|>on  the  siil>jeet,  eolkvt*"<l 
Hpvrn  eases  ami  a«hh'<i  one  of  his  own.  Other  formal  |miK'rs  tixv.  l»y 
Sclilatter*  ami  <_)sjr»_»iKi/  To  the^e  nmy  be  added  one  by  KeyBcr/  oni? 
hy  \ji\\)\\nh*^Ty:^  and  one  by  Ware/  Tlie  Bisu'  of  ihe  fi-ajmimt  has 
vari*"*!  in  Icnjrth  fmm  two  t<»  five  rentimetn-s,  and  in  one  I'xeoptional 
cjLs<'  (Uieliit)  the  rupture  ran  partly  thron^li  the  tnberel«»s  (both  legn) 
and  partly  through  the  li^arnrntnni  jk'Ui'Uif. 

Bymptoms.  The  symptoniKare  inability  to  ns(*  the  limb  immedintely 
folhtwin^  IIh'  effort,  whieh  8onietinK*s  is  aeeomiwnietl  by  a  enickinj^ 
sfMind,  and  the  rreognition  of  amovalile  lumpof  iMinf  altout  two  inehes 
U'low  the  |>Mtrlla.  On  pressiiifj;  this  lump  downward  and  baekwunl 
npiinst  ihf  tibia  crepitus  is  felt.  The  knee-joint  is  nnwv  or  less  dis* 
lendcd  by  an  etVusitm. 

It  8eeniA  to  me  that  skiaj^raphie  ap[>earanees — the  existenec  of  a 
elfjir  line  Ix-lween  the  tubercle  luid  the  sh.ift — Imve  led  i»f  late  to  the 
diayuosis  of  fnicture  in  s^une  of  the  eonitunn  eases  of  slight  injury 
whii'h  (h)  not  deserve  to  In*  thus  eht^'iiKl.  Thus,  Schlatter,  who  clainift 
fwvcn  eases  in  less  than  three  years,  inelude»  those  in  whieh  tJiere  wan 
no  Knd<len  i»nsi't,  no  di«d»ility,  no  symptom  except  tenderness  on  prc«»*- 
ure,  east»8,  it  8e<»ms  to  me,  of  slight  ruptures  of  the  periosteum  or 
conjugal  cartilage  or  even  of  exaggerated  T)utritivc  activity.  I  have 
aeen  a  lump  slowlv  form  nt  the  site  of  the  luben^le  in  such  eases,  (See 
abio  Wiuslow,  AiiunU  of  i^urt/fuy^  February.  1905.) 

Treatment.  The  treatment  is  to  press  the  fragment  into  ])lace  and 
maintain  it  there  l)y  a  bandage  or  strips  of  adhesive  plaster  while  the 
limb  \»  kept  extende<l  uiK>n  a  splint  for  four  or  five  weeks.  Will,  who 
op-ncnl  the  joint  under  tlie  impn'ssion  that  he  was  dealing  with  a  frac- 
turp  of  the  ]>atethi,  utilized  his  incision  (o  pin  the  fragment  in  place 
with  a  ste*d  drill,  aiid  obt:iine<l  a  giM»d  n'sult.  I>r.  Tilt<»n  (oral  coni- 
niunicntion)  found  the  ffiigmeut  so  nttati-tl  that  llie  fnutured  surface 
l<Hiked  fonvarrl.  He  turned  it  down  and  fastened  it  with  periosteal 
»utnn»s. 

The  ultttnat^  result  haa  l>oen  good  in  all  the  caseSy  but  in  one  the 
restoration  of  motion  wa*»  not  complete  until  after  a  year. 

'  Miill^r  :  lUjllriifrn  /.iir  ktiii.  riHr.,  Vovrmber,  I»^,  p.  257. 

•liibliitUsr:  IbiJ  .  iw:(.  vul.  xxxvlU.  |..  s74. 

*nMsimil ;  fUifflott  Mt'iliml  kihI  Siiriciral  Journal,  I1NR.  toI.  cxlvlH.  p.  114. 

*  Kr,v«rr :  K<^|init«-4|  In  Sajrid*'*  Aiitiiiiil.  isss,  vol.  li.  p,  297. 
>Ijtm|i)M<n(:  tVtitntl)>l.tU  rTirChir.  .^-|i|«<iiitH>r ','s,  IH»0. 

*  Wure  :  Aiiualu  of  8uri(t-rj,  NaTcjuUu,  ItKH,  p.  TUti. 
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2.  FBAOTTTRES  OF  THE  SHAFT. 

Fmotiircs  hy  ilirert  violoncp  may  nrciir  nt  any  point ;  tluwp  W  inili- 
riHTt  vloloncp  an?  much  more  fre'|iKMit  at  or  near  the  junction  of  tlio 
lower  and  nii<Kllc  tliirtis  than  at  any  nlhcr  point.  It  sccnis  pn)lml>lc, 
as  tiiu^ht  more  rspe<'ially  hy  KoA-^elin,  that  torsion  of  the  hnih  is  an 
ini]>ortant  f:ioti>r  in  tlio  pnxhicfion  nf  the  fnicturc,  the  twi.st  Ikmu^t  ilnr 
pithrr  to  the  foHMiilc  coritr.u'tiitn  of  the  inusch/s  r»r  to  the  propulsion 
of  the  «p|H»r  portion  while  tlw  lower  one  i«  fixed  hy  the  pressnre  of  the 
ft>ot  u|K»n  the  jri»nn(L 

The  varieties  of  fracture  romnion  to  other  hmg  Ixinei^arc  found  hrrc, 
and  in  addition  a  special  variety,  the  V-shaiM-il  fnichiro,  first  |Miint<'d 
out  Uy  (iiisselin,  which  although  <M'c:isioniilly  found  cls«'whcn'  is  nuich 
mon'  friMpient  in  the  \v^.  In  tliOH-,  which  an*  especially  fn'*|ricnt 
l>elow  tlie  middle  itC  the  lionc,  the  np|M'r  frajrincnt  terminates  in  fna»t 
and  «m  the  inner  si<le  in  a  niort*  or  less  sharp  trianpdar  point,  the 
lower  fraj^^nent  presents  a  similar  point  p*»steriorlv,  and  from  the  h«)rtoni 
of  the  tleprci^rtion  in  the  lower  fragment  which  ciuTi'siMMids  to  I  lie  first 
point  a  fissure  (Kis-Jirs  spindly  diiwnward  and  usually  nuis  into  tht-  ankle- 
joint,  sonu-lime-s  splitlintr  off  a  fiU|KTficial  frajrment  on  thu  jmsterior 
aspt't't  as  shown  in  Fig.  200.  The  rxtent  of  the  fissures 
and  the  implicntion  of  the  ankle-joint  give  thiu  variety  '•V.,  an). 

of  fnieture  an  es|>ecial  ini|»ortanix;. 

It  is  uneommon  fi»r  the  tihia  alone  to  be  l>rokeri  when 
the  fracture  is  by  indirect  violence,  for  the  fon^  cou- 
titMics  to  act,  if  only  for  a  numient,  and  breaks  the 
weaker  fibula  all  the  mort*  eiLsily,  and  usually  at  a 
higher  point  than  tlie  tibia. 

The  sulK-utane*^ui»  p<*sition  of  the  tibia  throughout 
its  entire  length  greatly  ex|Ktses  itj^  fractures  to  llu* 
chance  of  In'i'omiug  iiJU^Htund  riihcr  bv  the  tliret't 
action  of  the  causative  violence  wlu'U  the  fnn-tun;  is 
irect,  or  by  the  |KTforati<m  of  the  skin  by  llu'  eud  of 

c  of  xhi*  figments,  usually  the  upjK-r  one,  when  the 
frnctupc  is  indirect. 

The  <li)splaccmcn(fi  show  the  U3ua1  vnrietu»8,  luit  the 
mo^t  common  and  ini|Mjrtani  is  the  projection  of  (he 
hnver  end  of  the  up|>er  fragment  when  it  terniinales  in  an 
ant<Tior  point,  as  it  usnallv  doi's,  the  contraction  of  thr 
pn^louiinaut  niuselcs  of  the  calf  aiding  it  by  crcutiog 
an  anterior  angular  displacement. 

In  addition  to  the  usual  symptoniii  of  crepitns,  nli- 
nonnal  mobility.  ]>ain,  au<l  loss  of  finietion,  thrre  is 
aim*  the  irnfjidarity  in  thr  outline  of  the  sul>cutzuieous  v-«im|irtio»i..iupD. 
portion  of  the  tibia  which  nwiy  1k'  nvoj^ni/f-d  by  fKiss- 
ing  the  fingiT  along  it,  [t  is  not  always  |MissibIr  to  say  whether  t>r 
not  the  fibula  is  bntken  as  well  as  the  tibia  without  uuikiii^  a  nioM? 
acvetv  and  tminful  cxaminntiou  ttuin  thr  m*i*d  of  the  inf(»nuatiun  will 
JuMify.  W  Ih'U  Iwith  lM»nrs  an*  brokni  tin*  mobility  is  usually  much 
gjeat4^r  tlian  when  (he  tibia  alone  w  bntken,  and  by  making  gentle 
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prcesare  witli  tlir  fin^or  alon^  the  linp  of  the  fibiila  the  point  of  Trie- 

lurf  onn  iiMimlly  hi*  iIctt*miiiiwJ. 

Iloiilf  iUv  irequeiit  ccimplication  of  a  communicating  wound  of 
tlio  skin,  ami  Ur*  comminuti^in  which  is*  s<»  often  the  result  of  direct 
vinlenre,  injury  to  the  prinripjil  vcsh'Is  is  (M-cai^iomillv  met  with. 
Nppveu/  in  n  ven*  rompleto  and  chdKirate  |ia|H'r  read  bvfore  the 
Snrpieid  Society  of  Pari?,  eollcrt^i  niore  than  fifly  eai^'s,  amonj;  nhirh 
are  fniind  exampleK  of  injur}*  to  ln>th  tiUialn,  the  ptmnral,  and  iher 
nutrient  artiTv  of  thr'  tihia.  Injur}'  t<»  the  tihial  or  jx-nmeal  m'r\*<fs 
WM-ms  to  h«-  fnurh  more  nirv.  Mi>urret  <H^tlleete<l  twenty-seven  oase« 
of  anrnrism  roni]>licatin|r  fraelnre,  five  of  whieli  were  mistaken  for 
aliM*eM8  and  ojM'ncnl. 

I  have  scon  hemorrhage  occur  from  the  anterior  tiliinl  on  the  ciglith 
day  after  fraetiiro  hy  dire<l  vioK-mt*  withitut  di.splaeenient ;  tl»e  rupture 
was  mie  and  a  f|narter  inrlies  aliove  the  fnioture  and  wai*  evtdrntlv  due 
t^»  hruising  of  the  arterA'  hy  the  whe<'l  whieh  e:insi'd  the  fnirturi'. 

A  j*imph'  inwrtun?  \vitln>ul  pi-rsi^tent  dis|ilaeenu'rit  will  usually  lH'e4»mc 
finnly  e4iiisii1idat(*il  in  nix  we(*kK  ;  Imt  in  the  eonnninuled  ones  and  in 
ihosi'  that  are  ohlii|uo  with  |Mrsi.stcnt  di><|>huvment  the  oaUns  remainn 
w«*ak  inueli  h»nger.  Comjdete  nieovery  is  long  (h^Iaytxl  hy  rigidity  at 
the  ankle,  tendemi-*;!  *»f  the  }*kin,  fephlenoss  of  the  cin'ulation,  and 
neundgie  |«iins  whieh  are  mori*  <sintnion  atUT  fnieturi's  of  the  leg  than 
after  thoM'  of  other  long  t>oneri.  In  the  ohl  ami  rheumatic  thin  delay 
IH  eHpGoially  prolonged. 

If  the  suppuration  heoomes  free  after  a  compound  fnicture  it  is  prol>- 
able  that  eon»ph»t4»  recovery  will  be  |Kist|H»ncd  for  ever»  a  nmch  longer 
time,  ami  that  niuuscrs  leading  down  to  Iwire  or  nren>s<»d  hone  will  n*- 
main  on(?n  for  nmny  months  or  will  reopen  at  intervals.  On  the  other 
hand,  tiie  siilxMitaneouH  ixjt^ition  of  the  tibia  nuikesi  it  e:it«ier  to  drain  iIm; 
cavity  nf  the  fraeture  tliorrlughly  and  to  remove  splinters,  and  tbiw 
makes  the  danger  to  life  h*8K  than  after  eomponnd  fraeture  of  bone**  thai 
are  morr*  deeply  pliirtxl. 

Treatment.  Ke<luction  of  the  displaeenient  win  genendly  l>e  made 
by  tnirilon  «t  the  foot  and  counter-extension  at  the  km-e,  this  joint 
Nffing  slightly  flexerl  to  relax  the  muscles  of  the  calf.  In  the  im»rc 
dit!ieult  avu'S  in  which  s|>asni  of  the  mustrh's  op|>oses  ri^luction  eom- 

Iiressionof  the  femoral  artery  for  a  few  minutes,  iissuggestetl  by  Hrm^i, 
las  somr'times  seemeil  to  be  us<'fiil  in  my  ex|M'rienee.  In  a  small  pro- 
portion of  f^ase*^  complete  n'diiction  is  im|H».st«ible,  pn>bably  In-tause  of 
the  intcrjNisition  of  a  8niall  piece  of  bone  or  of  a  muscubir  bimdle 
bctwwn  the  fmgments. 

Maintennnef*  of  the  re<lueti<in  dependft  largely  upon  l]»e  character  of 
the  fraeture  ;  when  this  in  nearly  transverse  and  toothe^l,  the  displace- 
ment is  unlikely  to  reeur  ;  but  when  it  Is  obll*|Ue  the  dinirultic^  of 
complete  r<'tention  may  J>e  gretit.  The  segnjont  of  the  limb  Ulow  the 
fraeture  is  t'M»  short  to  jK-rmit  lraeti<m  by  strips  of  a<Ihesive  plaster,  aa 
in  fraeture  of  the  thigh,  and  tl»e  surgeon  hns  to  de]>end  iiptn  some  form 
of  splint  or  an  iramovablr  dnvssing,  neither  of  whieh  will  certainly 
>  Nepveu ;  BuHrtlDi  tie  U  8ool^  de  ChtTurglc.  I(f75,  p.  3a&. 
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prevent  shortening,  ulthougli  Uic  amount  may  be  so  slight  a<s  to  be 
without  prartitiil  in»|>urtunce. 

Thf  usual  rouiiui*  of  troutmont  in  simple  fractures  without  marked 
displncemrnt  is  to  put  the  |iatieiU  in  IhhI  with  tlu'  limb  in  u  V<»tkriiunii 
splint  (Fig.  tU)  for  aUmt  u  week  ur  until  the  towelling  \ii\»  hubHidtHl, 
nnd  tliiMi  to  encoise  it  in  piaster  of  Paris.  Under  the  prolonged  U8e 
of  the  V'olkmuim  splint  some  shortening,  tisually  flight,  is  likely  in 
o*?otir.  Inmuiiinte  applieution  of  phisler  i.s  objeetinmilile  U'wiuse  eiliier 
the  swelling  i.s  likelv  to  increase  and  nuike  the  dressing  t<Mi  tight,  or  it 
will  (lirninish  and  leave  it  Um*  looise.  Tlie  st(K*king  bivalve  plastiT 
splint  (Fig.  210)  is  a  convenient  means  of  combining  the  advantJiges 
of  the  primary  Volkmann  spHut  and  the  later  eneitsement.  The 
det^iils  ot  ilv-i  constrnetion  are  given  on  page  01.  Care  must  be  t:»ken 
to  maintain  fidl  length  of  the  leg   and  to  avoid  angular  or  rotatory 


Piu.  210. 


Flo.  211. 
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di>«plaei*ment  during  the  hnrrlening  of  the  phuster.  It  can  be  applied 
wlule  the  injury  i«  riHY'ni,  unti  liMi^eniH]  or  tightemil  a.-^  the  need  ariwn, 
and  it  permits  eoAV  ins|M'rlion  t<»  th^t^^'t  and  I'ornx't  such  displacements 
AM  mav  iHvnr  beneath  it.  It  uIkh  |»ermiu  nui.'^isagv*  ami  the  application 
and  ehange  of  nueh  dn^nsingH  ils  may  lie  needed  for  usHX-iatt^J  wounds 
of  the  ^kin  or  for  blisters. 

It  may  lH*rome  so  loow  after  a  we**k  or  two  that  it  d«>es  nut  pn)|»erly 
itup|Hirt  the  fnigments,  and  should  ttien  be  renewtnl.  It  sbouhl  Ik* 
worn  nniil  mobility  mn  imj  longtT  Ik*  nvogni/e<l.  usitully  live  to  Ncven 
weekn,  ar»d  the  juitient  e:in  gtt  alMuit  oti  rrulehe.s  during  most  of  that 
tiuH*.  If  union  is  delav<i)  U^vond  that  time  it  is  well  to  IcI  the  |tatient 
Im-uf  iKirt  of  hi.M  Wright  U|M)n  the  ftMtt  in  walking,  angidar  displae<*nient 
llK'rifby  iMring  prevented  by  a  strong  pla-tirr  eiicusement. 
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IiLstetu]  of  a  Vnlkmaim  splint  during  the  finsi  w««k  ^ide  HplinU  of 

wikkI  or  wiiv  or  u  |j<>hU'rior  plastt-T  mouldii!  splint  (Fig.  till)  or  potf- 
U»rior  ami  lateral  hplintj*  (Fijra.  223  ami  224)  may  U-  uso<J.  ami  they 
may  alswi.  «'*|>ix*ially  the  m<Hildcil  ones,  he  serviceable  ilnrinj»  the  later 
stnj^cs  if  woiiiuls  r>f  tho  anterior  srift  parte  n*<|iiin*  dresjsing. 

A  uuml)cr  «)f  devie<«^  for  maintaining  cijntinmms  tnietion  have  b<^n 
ftu;»jn.»;»twl,  but  tlieir  inhen^nt  defwts  are  such  thai  they  have  never  come 
into  general  use.     Figs.  212  and  213  sliow  two  hueh. 

Fio.  212. 


Dr.  >'cUl't  tLrcMinc  ^^^  conLluuoua  Lnu-tluti 

Direct  pre»8tire  by  a  nietal  pin  or  a  pad  eonlndlwl  by  a  screw  was 
occasionally  uwd  wdien  the  pn^jeetin^r  eml  of  the  up|>er  fnij^rment  could 
not  othenn'ise  Iw  contn>lled  and  eHj»eoially  if  it  threaleuetl  !<»  |»erforatc 
the  skin.  It  is  now  jjenemlly  decine*!  better  to  exj>ose  the  frseture  by 
incisiion  ami  remove  the  e:ui**e. 

In  cM»m pound  fractures  the  bivalve  or  fentmtrated  or  interrupted  BpHnt 
may  be  u^,  or  anterior  and  posterior  mouldetl  splints  one  of  which 
holds  the  fragments  iu  place  while  the  other  is  removes!  that  the  dres^ 

Pia  2lX 


^i»|piw 


Oootlnnoaa  tnciton  Iu  frmcturv  of  Um  lag. 

ine  may  Ik*  elian)ire<l.  The  detniU  of  treatment  of  the  wmind  are  liepe 
of  sfHvial  ini[M>rtinee,  and  |Kirtientarly  the  diMinction  to  l>e  made 
iK'tween  fnietures  that  are  e<nu|MMincl  by  dir»vt  violence  and  thoMi  by 
imiirt'ct  violence.  For  the.**e  and  for  ttmhufatnty  tr<ntmmi  the  reader 
is  rcfernNi  U}  (*hapter  VII. 

Hu.-<| tension  may  In*  employed  with  any  of  these  8plints  and  oflea 
promote!>  eonifort  notably. 


3.    FBACTXTKES   AT    THE    LOWEB   TNl>   OF    THE    LEO. 

In  this  (rn>iip  I  i>la4X'  the  rare  fractures  of  botli  bones  in  which  the 
lower  end  of  the  tibia  is  eniKhc<l  or  splintere<i,  M*|mration  of  the  lower 
epiphysis  of  tin*  tilna  and  IIm?  allie<l  stipnininllcolar  fnietun\  the  unmer- 
ouH  and  varietl  frirlunrs  uf  one  or  both  lM»n4*>i  at  or  nmir  the  joint  caused 
by  fon*ib]e  inveriiion  or  eversion  of  thv  foot,  sometimes  aide<l  by  the 


rnAtrruHEs  of  rrrE  bones  of  the  leo. 
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Kio.  214 


wojglit  of  the  hocly,  n£  which  the  most  common  la  known  oa  Pott's 

fnu!tun%  and  the  much  nuvr  ihiclure  i»f  ih**  |M»slen«»r  art'u'ulur  |M>rlii)ii 
of  the  tibia.  The  feature  wlileh  ahnust  all  iiave  iu  euauiiuii  in  the 
action  of  the  causative  violence  tlirougli  tlic  fuot. 

A.  Gomminated    Fracture  of  the  Lower  End  of  the  Tibia  with   Frac- 
ture of  the  Fibula. 

The  fractures  which  constitute  thin  ^niuj>  are  too  rare  and  varied  to 
permit  a  systematic  description.  The  tibiu  is  broken  either  by  direct 
violence  acting  niwin  it**  side  to  crusli  it,  or,  more  ire<jnently  njujar- 
ently,  by  a  fall  fmm  a  height  in  which  tlie  b<tne  is  broken  by  a  trans- 
verM'  stmin  and  then  its  lower  |H»rlion  split  by  the  pcnctnition  iiitit  it 
of  the  cither,  Thuh,  in  a  case  n*portetl  ny  Cha«jsii^nac  the  tibia  was 
broken  four  tinger-breadths  aUive  the  joint  and  tlic  Kiwer  fragment 
split  into  four  pie'cei^ ;  the  tibula  was  broken  at  two  places  in  its  lower 
tnird.  A  specimen  in  the  museum  at  Val  de  Grftoe  is  shown  iu  Fig. 
214 ;  the  lower  end  of  the  tibia  was  l}roken  into  six  frsigments. 

Diagnosis.  The  iliapnosis  must  Ix-  made  by  recognition  of  the  abnor- 
mal mobility  and  the  mobility  of  the  fragmentj^ ;  pn>bably  the  aid  of 
aniEstheAia  wouM  always  be  net^essury  to  appreciation  of  the  tletails. 

Treatment.  The  trcutment  must  aim  to  effect  and  maintain  as  (Mim- 
plete  reduction  as  postitibte,  acting  upon  tlie  fragments  by  tniction 
through  the  foot  and  by  direct  pressure.  Tlie 
implication  of  the  joint  antl  the  frc(pu>iil  derange- 
ment of  the  articular  sirriiux*  by  fragmentation 
make  loss  vt'  functiim  in  the  anklo-juint  inevit- 
able, and  therefore  the  fiM>t  must  l»e  maintained 
at  right  anglei^  to  the  leg  and  without  eversion  or 
inver^ion  of  the  sole  in  onler  that  its  UM-fuluciyi 
may  ni»t  l>e  further  dimininbed  by  a  (ix^-d  faulty 
|Misition.  If  the  injury  i.^  coni|HHind  by  direct 
violence  amputation  maybe  expoctinl  to  give  a 
better  functional  result  than  conservative  treat- 
nu>nt  in  most  cases. 

B.  Supramalleolar  Fracture. 

This  term  w;ls  crcat<*<l  by  Malgaigru*  and  nfv- 
plictl  to  fractures  which  fur  the  most  |iart  Mere 
Itiw  iir  {Kirtial  forms  of  the  prtvediiig  class,  the 
line  of  fracture  always  running  into  the  joint 
and  UHually  comminuting  the  end  of  the  iHtnc, 
but  there  are  ca^^s  in  which  the  tibia  is  broken 
across  within  an  inch  or  two  of  its  lower  surfaco 
and  with  fracture  of  the  Hbula  at  or  alKAc  the 
ranie  level.  I  have  M-i-n  <tne  in  which  the  tibia  Mraa  bniken  squarely 
arro!<s  one  inch  above  its  lower  cml,  the  libula  was  bn»ken  nt  tlie 
junction  itf  the  up|H'r  antl  middle  thinly,  and  the  tip  of  the  external 
mallcnilus  wn^^  broken  off.     Tillaux '  was  able  t4)  prodaoo  thia  form 

*  Tiltftux  :  Anatomio  toiM]gni|>)iniu«,  p.  1174. 
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ex|>crinjentiilly  by  inversion  of  the  foot,  and  sayji  the  fracture  then 
takes  place  firM  in  the  fihula,  ami  only  in  the  tibia  if  the  force  o»n- 
tiuues  to  act ;  he  re[H>rts  one  ca>e  in  which  disUtcstinn  of  the  upper 
end  of  the  fibula  took  the  placid  of  fraelure  of  tliat  Iwue,  the  line  of 
fracture  of  the  tibia  lying  three  finger-breadths  above  \t&  lower  sor- 
&oe.  In  the  few  caj^es  I  have  seen  the  mechanism  could  not  he 
learned,  but  I  dee  no  rca^ni  to  doubt  that  it  can  Ik*  effeined  also  by 
eversion  of  the  foot;  in  the  ease  above  quoted  the  lower  fragment 
ooald  be  easily  displaced  outward,  but  nut  inward. 


Fio.  215. 


Suprmioallvulax  fr»Liai«. 

Diagnosis.  The  diagnosis  in  made  by  |)ain  nn  jire.Hsure  nhiiig  the 
line  of  fmcture  and  on  pressing  the  foot  up  iigainnt  tlte  leg,  and  \io»* 
sibly  by  recognition  of  abnormal  mobility  and  crepitus. 

Treatment.  Tlie  treatment  is  immobilization,  preferably  in  a  fixwl 
dressing,  urting  thr  foot  to  control  the  position  of  the  lower  fr.igment. 


C.  Separation  of  the  Epiphysis  of  the  Tihia. 

This  is  ftinn*  fn^picnt  than  that  4»f  the  up|K'r  epiphysis,  11  to  4  in 
Bnins's  10*)  enrfes  of  all  kinds.  The  rjitise  np|»cars  to  l»o  a  cross-strain 
in  everHion  and  jM-rliaps  in  inversion  of  the  i\hti,  sontetimeK  thr  result 
of  gn*at  vioienee,  ns  in  a  fall  from  a  licight,  somrtinH-s  a  f^imph*  twist- 
ing of  thr  tcHtt  ill  a  misHlrp.  Kx|MTinients  indicate  that  it  may  Ih'  pn»- 
duc<*<l  by  forcible  dorsul  flexion  of  the  f«H^t  eomljiued  with  presi^nru 
agniudt  the  huIc. 


PLATE  XXXI r, 


Separation  of  Lower  Tibial    Epiphysis. 
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Ln  some  cases,  aa  in  Fig.  216,  the  outer  poriiuu  of  the  ^haH  is  hmken 
r,  »*vidently  during  evorHiou ;  and  in  some  the  injury  is  ir(ini]M>iind 
with    marked    pntlruHiion  of  the  eihaft  through 
the  wound   on  the  inner  side.      The   fibuhi  is  Kio.  aiti. 

uliuo^t  always  broken  at  a  liigher  {H)int,  ami 
although  the  upper  limit  of  its  own  epiphysis 
1m  ^ituat(^l  well  Ulow  timt  of  the  tibia  its  sepa- 
nition  ocaisionallv  t;ikce  the  place  of  fracture 
of  the  s»)iii>. 

Hutchinson  eolleeted  eight  rp|M>rtefl  wises  of 
arrej-t  of  growth  after  the  injury,  with  over- 
growth of  the  fibuhi  and  inversiou  \.\^  i\\v  foot. 

The  principle  of  treatment  is  the  same  as  in 
supramalleolar  fracture. 

I).  Fractures  by  ETersion  and  Abduction  of  tlie 
Foot.     Pott's  Fracture. 


0^pflrmtlon  of  ibe 


lOWLT 
UllU. 


Beside  being  a  very  I'^unmon  injury  ihiH  gains 
special  imjxirtanoe  from  the  frix^uency  witli 
which  the  cardinal  principle?*  of  its  tniitmcnt 
are  ovcrhwtktil  :ind  the  iK*cnsionnl  great  dlsabilitv  which  renultR.  The 
lesions  vary  much  in  extent  and  dtjtail  ;  indiMMl,  <tccasionnlly  fnielure 
is  wholly  absent  iind  some  of  the  forms  have  been  elasseil  with  dishv 
454tion.s.  IJtit  lliest*  ditti-rences  are  due  either  to  alternative  Ic-^ions  or 
to  the  tarly  ctss;itii>u  i>f  the  force  l>efore  the  tyj»ical  form  ha«  been 
reached,  and  the  mo^le  of  protluctiou  in  xtA  two  fornix  is  constant,  so 
that  all  the  variations  arc  |>arti*  of  a  single  nosohtgieal  entity.  The 
din*ereuc<^  nnikc  a  name  anali»niicully  descriptive  of  the  group  almo.st 
iui|H>6sible;  tlie  one  jibitve  given,  buactl  on  tlie  mode  of  jirmluction,  ir^ 
Ur^eful  to  distinguish  the  group  from  the  ftdlowiug  one  which  h:is  cxt- 
taiu  |>oints  of  resembhinctf,  &n<l  correctly  includes  all  the  forms,  but  it 
is  nut  snitjible  for  current  use;  the  atternative  title,  l*t»tt\s  fracture, 
ban  n»)t  only  the  atlvaniage  of  oouvenicnce  but  also  that  of  long  iiiiso- 
riation  v^ith  the  injury.  It  deservt*H,  1  think,  to  l>c  retained  as  tlic 
principal  name. 

Cause  Mid  Pathology.  The  cause  is  a  twist  of  the  A»ot — eversion 
and  abibiction — aidi-d  !N)mewhat  l)y  th<»  weight  of  the  btwly,  Acoonl- 
ing  an  the  eversion  or  the  alxluetion  pre*loniin:ites  the  lesions  take  one 
or  the  other  of  two  easily  distiuguishabh'  f4»rms,  as  follows  ; 

If  eversinn  i^  the  pole,  or  main,  mov^-mcnt  the  fon*e  is  exerted 
thn>ugh  the  internal  lateral  ligament  iind  breaks  thr  internal  malleoluji 
s(|uapely  ofl' at  its  ba.'^- ;  then  it  i»res>^es  the  external  nialh'oliiH  out- 
Mardr  niptnring  the  tibiinBhular  ligament,  and  bit^nks  the  (ibula  rl(»sc 
alH)ve  the  nuille<ilus,  Sdmetiux^s,  inslrtui  of  pure  niptun*  of  tlie  tibio- 
fibular ligrinifUt,  there  is  aviilsiiin  of  the  portifui  of  the  tibia  to  which 
it  is  attiiclKtl,  in  front  or  iM-hind  or  kith,  but  I  U-li^vc  this  ti»  Im*  rare. 
Thesi*  l4*siont<  ciin  Iw  easily  pnxlurcd  cxpiTimcntidly  by  fixing  the  foot 
in  n  visi'  and  pressing  Ihi'  up|M'r  jmrt  of  the  leg  ontwanl. 

If,  on   the  other   luind,  abdurtion  «)f  the   fn>nt  of  the  foot   is  the 
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priucipd  movemeDt  the  first  and  Ust  of  these  three  lesaoos  wry  t 
inrtwaii  of  a  square  break  of  the  internal  malJeoios  at  its  fattse,  there 
tfl  an  oblique,  almuot  margioal,  fractuiv  of  itA  luiteriur  portioo,  or, 
more  connnouly,  there  in  rupture  of  tJie  auterior  portion  of  the  intenal 
lateral  ligatueut ;  then  follow:^  rupture  of  the  cibio-fibular  ligament, 
and,  03  the  movement  continues,  the  torsion  of  the  fibula  producea  an 
oblique  fracture  the  upper  end  uf  which  in  found  tJiree  or  four  inches 
above  the  tip  of  ttie  malleoluH.  If  the  movement  is  arrested  lu  time 
fracture  of  the  fibula  mar  not  occur.  Experimentally  this  can  be  easily 
produced  and  the  sequence  of  events  att-uratfly  observed.  Clinically 
It  cannot  be  demonstrated  so  easily,  for  the  patient  can  ranly  give  a 

Fig.  217. 


IV4t*ji  flrmctiirr,  right  aide;  showlnit  midnuil  •Itoptan'intfnt  and  KhartiCC  uf 

deifiikil  amairit  of  the  manner  in  which  the  injury  was  rctvivnl,  Ijut 
in  <»ne  of  my  cases  tlie  mechanism  waa  cvidt'i»t :  while  the  patirnt  was 
kneeling  on  one  knw,  the  foot  resting  on  the  liyper-extenm-d  tucs,  he 
wns  pn-sMsl  Uickward  so  that  bin  buttocks  rested  on  and  fonx**!  il\e 
ankle  inward,  muidng  ab<hictii»n  of  the  fn)nt  of  the  f<.H>t.  The  ea8(?n- 
tial  U>.Hion  is  the  tibio-tibidar  dinsfjusis,  tho  ruptun*  of  ihot^  ligaments, 
and  U»e  c«>nfie«jucnt  widrniug  of  the  mortif*i'  within  which  the  astray 
ahis  ig  held. 

Exwptionally  the  dli^plm^ement  of  tlie  fo<it  and  Bbula  may  lie 
extreme,  even  without  fracture  of  tlie  fibula.  (See  Outward  Disloca- 
tion of  the  F<K>c.)  And,  alt^o  exceptionally,  unusual  linen  of  fracture  of 
the  tibia  may  U*  found,  tsuch  as  a  long  one  running  up  from  the  artio- 
ulnr  surfari'  and  »*e|Kiratiag  a  fragment  consiHting  of  the  outer  portion 
of  Ui^  l>one,  or  a  breaking  otf  of  the  posterior  portion  of  tlie  articular 
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fturface  (see  section  F) ;  the  latter  appears  to  be  due  to  downward 
preB6Uiv  bv  llie  wriglit  of  iht?  hinly. 

Two  ci>nipli('ations  wtitch  umy  upp<*ur  in  the  first  variety  wcrp,  so 
far  OS  I  know,  first  obsen*ed  and  ixrportcd  by  me;^  I  have  seen  two 


ViG.  218. 


:  ■howlac  baokward  dispUoemvni. 


of  ctu^i,  One  is  the  rotAtion  of  the  internal  malleolus  almut  on 
-posterior  axi^  :^>  that  its  fractuixnl  surfuce  lies  |>iinillei  to  and 
ju.st  heiioiith  (he  skin,  the  fragment  being  exceptionnlly  prominent  and 
movable.  The  other  is  the  inteqxif^ition  l>otwe4.'n  the  maIleoIu>  and  tlie 
tihiii  of  :i  large  strip  of  |H.*ri(K^teuin  torn  from  the  tibiu ;  in  tlii^  cfjndi- 
li(»n  ahio  the  malK^olus  is  ex<rptiotuiliy  prominent  ami  nii>valile.  In 
all  my  four  cases  Uie  fracture  was  expt>seil  and  readjustment  nmde 
through  an  incision  ;  recovery  followed  with  full  restoration  of  func- 
tion. 

AnotJicr,  not  very  imcommon,  (h>ui plication  of  the  first  variety  iB 
laceration  of  the  t«kin  on  the  inner  side  by  the  end  of  the  tibia,  which 
may  project  through  the  wound  ;  thij*  is  aue  t<j  the  pn)longation  of  the 
mrtion  ftttcr  fnu^ture,  by  which  the  fiM)l  is  ft»retMl  uutwanl  and  everted 
and  the  skin  torn  acroiis  the  broken  edge  of  the  tibia.  Tlie  displace- 
ment irt  of  the  fiHjt  (astnigaluit)  and  outer  malleolus  outward  and  back- 
ward.    Tfai.4  diMplaunnent  iii  usually  slight,  a  quarter  of  an  inch,  but 

'  9timion  ;  Tnnmtrtiuni  of  thv  Nnw  Yurk  SiirKi***'  S^irici;,  in  N«*w  York  Ur«lir«I  Juur* 
mU,  j«aaw7  IM,  IMU,  p.  lOi.  and  Pott's  Fnwlura.  N«w  Vurk.  MvdioU  JuuruiU.  Juwe  *2&t 
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it  may  be  miicli  rnore^  and  tlie  backward  displacement  is  aomptiines  ao 
great  tliat  the  body  of  the  o^itragalus  lies  almost  wholly  behind  the 
tibia. 

Symptoms.  The  appearance  of  the  n^gion  is  usually  so  charaoteriBlio 
that  the  diagnosis  euii  Iw  ma<K^  at  a  glance,  the  characteriHtic  foaturv 
being  the  outward  disnlacement  of  the  foot  and  tlic  corrc8|>*»ndinp  prom- 
inence of  the  internal  malleolus  or  the  adjoining  {>ortioii  of  tlie  tibia 


Kio.  219. 


Fio.  230. 


PoU'a  ft«ctttrD :  i»«tboil  of  reeu«al«iu8  ftbuuiaial  lnUtral  mubiUty. 

(Fig.  217) ;  in  the  marked  cases  the  backward  displacemeni  is  also 
plainly  to  \ns  ftcen  (Fig.  *2\H),  The  fornuT  is  most  ap|Kirent  wlien  the 
mu-MrJo;*  are  rt»laxe<l,  a?*  bv  ana^thesia,  or  when  swelling  is  absent. 

Tht'  pathognomonic  signs  are  the  ptints  of  tendemi»s8  mentionetl 
Ix'low  and  abnormal  lateral  mobility  at  the  ankle,  which  ran  Ih*  shown 
by  grasping  the  f<M»t  with  one  Iiand  so  that  the  posterior  portion  of  tlic 
sole  restfl  in  the  palm,  with  the  thumb  close  below  the  exU^mal  malle> 
olus.  and  the  index-finger  Ik'Iow  the  internal  malhH>luR,  and  moving  it 
botlily  inward  and  outward  while  the  other  hand  grasps  the  leg  al)ovo 
the  unkiv  and  steadies  it  (Figs.  219  and  220).     This  manipuktioo 
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mmotimcH  prodtiocH  n  Jistlnoi  click  liy  the  impact  of  the  astm^i^luB 
ii^iiiHt  the  internal  ruallouluH  or  of  the  external  malieolus  ngiiiiwt 
tlic  tibia. 


Vic.  221. 


Pid.  222. 


Old  IHHt'a  frarturv  ;  vulwanl 
lUaiMitcemeiit 


The  ajEto ;  bftckwan)  dbpl»ecaient 


In  likr  mannrr  afmormal  moliility  haokwarH  and  forwanl  ran  «orae- 
timoA  Ik.*  hhuwii  hy  rlaspinj;  thr  Iwick  of  (he  Wv\  witli  thi*  liripTs  of 
bt»th  lmn<U.  plaoinj^  thr  tliiimha  on  tin*  fmnt  <>f  (!k'  lowrr  jwirl  of  the 
tihiii,  and  then  nltcniatcly  lifting  the  fi»ot  and  allowing  it  to  drop  l>Ack, 
Hw  mtient  being  rcciinitwnt. 

Tim-**'  |wtint«  of  lendrrness  on  pn»ssnrc  an?  Ofinstant  and  chanirfcr- 
i«tic :  one  in  fn»nt  of  the  |>osition  of  the  tihin-fihular  lipiment^  that  is, 
in  thtr  unM>vr  iK'tweni  tin*  til»in  mihI  i\\{-  rxtenml  rnalliHthi*.  .-.howln)^ 
till'  niptun*  of  tliis  liganirnt  ;  om*  at  the  ba^^*  of  the  internal  nmHrohi^ 
or  n«ir  iIh  nnti'rior  lK»nlcr  or  jiust  in  frr>nt  of  it,  marking  tin*  fnu'lnn» 
of  till'  maUeohiM  or  thi*  riiptiin'  of  ihr  nntrrior  [Mtrtion  of  tl»r  hiloral 
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li^ment ;  tlif  tlilnl  over  tho  ouUt  iiHixTt  of  llie  fibula,  olow  nlwAO  iho 
tualleolu!^  in  iUv  first  variety,  an  inch  or  so  higher  in  the  sceorui,  mark- 
ing the  fracture  of  tho  tihula.  Abnormal  mobilit^^  of  the  two  fnig^- 
nients  ni:iy  !*onietiniefi  Im*  recognizable. 

MarkfMl  tHx-hymosi-s  a|>])earH  Ix'neath  the  external  malleolus  and 
UHually  also  beneath  tlie  internal. 

Pres.siirc  up  wan  I  against  the  lu'el  is  not  painful,  and  the  patient  can 
Bometime^  walk  if  he  Ateps  carefully  and  without  much  movement  in 
the  ankle-joint. 

Prognosis.  If  reduction  i»  made  and  niiiintaJned  the  prognosis  is 
gooil,  the  jxitient  alniont  always  r(»jrJ»ininfr  full  ns4'  of  thi*  joint,  but  if 
either  bacKwar<i  or  outward  displawinont  |M*rHiHth  (I'^ipi.  221  and  222) 
tlie  disid>ility  is  likely  U*  be  marked.  Bjuikwanl  displacement  limits 
dor><il  flexion  at  the  ankle,  and  tlie  patient  is,  thiTefore,  ol)lij|red  to  turn 
the  tocH  well  outward  in  walking;  outwanl  displacement  brings  the 
weight  of  the  body  tiMj  far  to  tlie  inner  si<h»  of  the  foot  ;ind  thun  pro- 
dnce«  a  strain  n|Hin  the  internal  Intend  lig:inient  whteli  pn.tniptly  cauMW 
fatigue  and  |>ain. 

Treatment.  Reduction,  to  facilitate  which  amesthesia  is  sometimes 
advisable,  is  made  by  pressing  the  c^U^menm  forwani  and  inward;  the 
hand  is  placed  against  the  back  ami  outer  side  of  the  hwl  and  pressed 
forward  and  then  forcil»Iy  inward.  It  is  be*t  maintained  by  a  posto- 
rior  and  a  lateral  plaster  splint,  sneb  as  tho^e  shown  in  Figs.  22.'^  and 
224.  Tlioy  nrv  preferable  to  complete  encasement  in  i»last(T  beeause 
they  permit  inspt'ction  of  the  inner  side  of  the  ankle  an(i  the  immediate 


Pifl.  223. 


]'i>U'»  fructun*,  iM.tU'rl<T  lOiulnr  •filliit. 

detection  of  pecnrrence,  and  to  wooden  f^pllntM  (Fig.  225)  1»ecnuhe  they 
»re  more  secure.  They  can  be  conveniently  m.ide  of  a  four-inch  plaster 
ndler  by  twwking  it  and  running  it  back  and  forth  on  a  table  until 
twelve  or  fifteen  layen*  of  Huitablc  length  have  \ycen  jmt  together.  The 
po8terior  splint  shoulil  extend  from  the  tm-ft,  along  the  hjIc,  and  up  the 
«alf  nearly  to  tlie  knee.  The  lateral  one  shouhl  begin  jtist  in  front  of 
the  external  mnlb*o]n.H,  [lauB  over  the  dorsum  of  the  foot  to  the  inner 
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siilf*,  iin<lrr  tho  sole,  and  up  alon^  the  outer  side  of  the  lojj  to  the  aamo 
h*'ii;:iit.  They  nn*  nnuply  mouMo<I  nn<!  l>oiiiul  to  the  liml)  while  still 
wot  with  a  rolIor-lMinda^  wliicli  niny  be  n^movci!  after  the  pht^tter 
hut)  »et,  it«  place  being  taken  by  a  few  tuniB  of  a  Iwndage  jtist  alwve 

Kio.  224. 


A\»  rrA4'lure>:  Uivrvl  |*liuiU'rf|>lli)l. 


the  ankle  ami   at  tlio  tip|H'r  imuI  of  the  .splint.     While  the  plaster  is 
setting  retluctiou  must  be  niaintainotl  by  an  assistant  or  by  resting  tlic 

Fio.  225. 


Pupiiytrrn's  spUnU 

heel  on  a  sancUbag  witli  the  limh  in  outward  rotation  so  that  the  foot 
will  l)e  pre«se<!  forwarti  and  inward.  I  have  sometimes  plaeeil  the 
Inleral  splint  on  the  inner  side. 

Sneh  a  splint  may  l»e  conveniently  ami  wifely  appHeil  imme<liately 
*n<'r  thf  ae*'i4lent.  for  if  stninjjuhiti(»n  should  threatcti  the  eirrular 
Kinda^es  can  be  l(K)sen»i  sutlieietitly  U\  n'li*'Ve  the  eonHtrietion  without 
distnrl»iuc  the  |M>Hition  of  the  fo<:»t.  If  applie<l  while  the  litnb  is  swol- 
len the  shrinking  can  he  met  by  tightening  the  circular  baiiils,  but  it 
ifl  bc<ter  to  ajiply  a  new  ont?  afler  a  few  days. 

In  mtiifftnuul  fmcture  with  a  small  wound  infection  (*an  genemlly  l>c 
avoidisl  by  the  usual  moiisnros,  and  a  g»XHl  n»sidt  obtnlmNl.  If  tlie 
Wound  is  or  r^hould  lieeome  inf«*etetl  drainage  must  be  made  on  Uith 
sideif,  ami  the  fottt  kept  snuare  u|>on  the  hy  that  its  uscfidness  may  be 
us  great  a/t  poesible  aiuT  tlie  proluible  rcsidt  of  nnehylosis. 

In  the  rare  casets  of  roUiiinn  nj  ihr  iiUrmnl  ma/tro/iiA  or  intrrjumlum 
of  a  Mrip  (>/*  pcrtofl^CTon  the  condition  should  be  oirnx'teil  through  an 
open  incision. 

In  oid  fr*n^m  trith  nnrrtlnrtd  digplafvinmi  relief  tain  be  had  only  by 
operation.  Snpran»alle*ilar  osteotomy  enables  the  foot  to  Ik  bn^tight 
bock  into  line  with  tho  leg,  but  does  not  correct  the  Ixickwanl  disphice- 
tuent  which  almost  always  c^x^xists.  I  have  never  empIoye<1  it,  but 
iMve  always  nstortcd  to  a  formal  att^^mpt  to  bring  th«  astn^olus  and 


(F^2aSy237) 


m In  npu  za Mkd  SS;  iliowlac rOBll of  i 


One  inriAion  begin*  sit  tlip  front  of  the  fibula  three  inches  aUivc  the 
ankle,  lA  cBiried  downward,  paiviiug  iu  fruntof  the  nmllivlu^,  ami  (hen 
curv«l  forwanl  on  the  «idc  of  the  foot ;  the  fracture  is  exinwcfl  and  the 
lower  frnjjnient  agnin  dctiurhed.  The  see^md  incision  begins  on  ihr 
inner  wide  of  the  tibia  at  tla*  wime  level  iu  the  first  and  jtfis?**^  down  to 
the  front  of  the  malleolus  and  I hen<^' forward  to  i»r  beyond  the  lul»emle 
of  tlie  umphoid.  Through  it  the  internal  malleolus,  if  it  wils  broken 
off  iu  the  original  itijiirv,  imigain  detarlusl  from  the  tibia  with  a  ebi^l, 
and  the  eud  of  the  tibia  protrude-*!  «»  tliat  it  in  easy  to  liU'rate  the 
a«itrngnlur«  iind  rtit  away  any  new  growth  <»f  l>*)ue  that  may  Imve  formwl 
on  tile  l>ark  of  tin*  tibia.  The  fiMiL  is  tlii'U  (*asiiy  rt^stonnl  to  platv,  tbe 
inciMdUN  cIomhI,  and  a  bulky  dn*-KHing  a|i|)lie<l  and  covered  with  planter 
of  Parid.  In  the  nine  or  ten  ciiscH  iu  whieh  I  have  done  thio  tnc  res- 
tomtion    of  form    ha>t    (mnmi  complete,  nnd   that  tif  function  alwaya 
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Fig.  1  — PoU'a  Fracture  by  Abduction;  eanne  «•  Plat«  XXXIV  .  Fig  S2. 


Fig.  fi  — BinriHllwoliir  Fractura  by  lnv«r«iun  ;  boy  fourt<»en  ymmrm. 
Emtom«l  nnn*l«olu*  aeparaicd  at  opiphyaeal  lino;  fracture  oT  liit«mal 
mmlioolum  do««  not  allow,  but  v/a«  rocognlzad  clinically 


'LATE  XXXV  r, 


Uongitudinal  Fracture  or  Lower  End  of  the  Tibia  by  a  Fall  upon 
and  Inversion  of  ihe  Foot. 


PLATE   XXXVII. 


FI9. 1.— Blmalleolar  Fi«ciure  by  Inv«r«irkn  in  m  Youth.  Lina  of  rrnotui 
pAVslng  above  the  bA»o  of  iho  intarnat  mnM«olu«;  exiemal  mRlleolii 
••p«rmt»d  Ml  eplpliyseal  lin«. 


Ft  a    2. 


-Fmoture  of  Femur  nenuiinino  Ununited  a  Year  After  Wiring. 
No(<?  d<?u*rhnitni  of  ihe  w/li-a. 
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an  improvemeut  upon  the  previous  condition  iind  Mimvtimcs  a  very 
mnrki^t  one. 

R.  Fractnres  of  the  Bialleoli  by  Inversion  of  the  Foot. 

Thill  injnnr,  which  alrto  is  a  oonimon  one,  presentM  wvonil  varicliod 
cJilforing  notably  in  the  i-xl^-nt  nf  the  lertion-*.  the  imn>c<1itite  <Iis'il>ility, 
an<l  the  pro^rutsis.  The  Hbiila  may  l»c  ahme  broken  at  or  clos<'  alwivo 
the  Imis*!  of  the  ntiilleohH  or  at  tlM*  epipliysiiil  line  in  the  youn^,  or 
with  itJi  fnuiuro  niny  Ik.'  «s<H(viato<l  tliat  of  tlie  tip  nf  the  inleninl  nml- 
Kniln!3  or  one  iKissinp  obliquely  iipwanl  and  inwanl  through  the  tibia  and 
prparatinK  a  fmjrmrnl  rorii|K>s<'d  of  the  int'-mal  mill l<Mtbis  and  n  eont*i<U 
erable  pr)rtioii  of  tlie  adjoining'  Ume  ( Plates  X  XX  V.,  X  X  XV 1 1. 1.  The 
variations  apjiefir  to  l>e  due  to  dilferenrcs  in  the  amount  i»r  force  of  the 
inversion  and  to  the  extent  to  whieh  the  wei^iit  <»f  the  boily  aets  a«  a  fac- 
tor. Thus,  the  lirst  efltret  of  in  version  is  to  break  the  tibulii  :  if  llie  mov«»- 
nicnt  is  nmtinued,  or  |>»s.*iibly  if  its  tlircction  is  s)nK'wliat  ditVerent, 
the  astnigaluH  presses  ajjtiinst  and  l>reaks  off  the  tip  of  tlie  internal 
inalU'ohis;  but  if  the  weij^ht  of  the  ImkIv  is  adfh^l,  jls  in  a  fall  n|)on 
the  inverted  fmit,  the  astni^jjalns  pressi's  upward  and  inwani  aj^iinst 
the  inner  |K)rtion  of  the  til>ia  and  breaks  ott' thr  larjj^er  fnitrment. 

Till*  first  form  <»f  the  injur\-,  fntetnn' of  the  external  malli^jliis  or 
fibiiLi  alone,  is  of  slight  im|K)rtanee,  pnMlueinjj;  no  displaei^ment  of  the 
astmpihis  and  p'ttin^  well  uncler  a  Kininle  pn>tective  <lressint;.  The 
same  is  nnirly  e*iimlly  true  of  the  see«»iid  form,  :idde<l  fracture  of  the 
tip  of  the  iulernal  malhtdus,  but  rnon*  lime  is  n.'<juire<i  iK'fore  the  Itrnb 
can  be  frtH'ly  iise<l.  The  ihinl  form  is  nuieh  mon*  serious  aittl  usually 
results  in  e<Hwi<lcni!)le  restrii*tion  of  motion  at  the  joint. 

Diagnosis.  The  diaj^nosts  is  ma*le  in  the  first  two  varieties  by  reeog- 
nition  of  lemlemess  on  pressun?  at  the  limv*  <tf  fnicturc!  and  of  inde- 
pendent mobility  of  the  external  niallcH>lus  bv  presslnjr  its  tip  inward 
while  another  fin^-r  is  plaee<l  at  the  seat  of  fnu'ture  to  fV*el  the  tilting; 
of  the  upper  end  of  the  fr.i;rment.  In  the  thin!  variety  the  line  of 
fracture  of  the  tibia  can  be  reiv>«rni7x^^I  Uy  t4Miil<Tnc»ss  on  pressun*  and 
hy  tlie  irn^ularity  prodiuNMl  by  (he  displacement  upwanl  and  inward 
of  the  fragment. 

Treatment.  For  the  6rst  two  varieties  It  is  HufBcient  t4i  tmniobilixc 
the  part  by  plaster  of  !*aris,  takiii];  eare  to  keep  tlie  ftwit  well  j»ressed 
inward  while  the  plaMer  is  setting  in  onier  that  the  nialhNtJar  mortise 
fllmll  not  In*  M'ideut:*!.  in  tlie  thiitl  variety  the  effort  must  Ite  made  to 
eomn^t  the  displaeeuienl  of  the  til)inl  fragment  by  pressinf^  it  down- 
ward auil  outwani,  and  to  imniobilixe  with  (he  fuut  well  forward, 
guarding  apiinst  Uiekward  displacement,  and  the  external  malleolus 
preivM^I  riuu^ly  a^iinst  the  til)ia,  jruanlin^  ng:iinst  outwanl  disphu-ement. 


V,  Fracture  of   the  Posterior  Portion  of  the  Articular  Surface  of  the 

Tibia.' 

This  mar  l»c  a  complication  of  Pottos  fnicture,  the  fragment  licing 
tnthrr  nmall.  or  (he  em**!)  may  U«  ^o  extensive  that  the  s>'mptom8  and 
■  Sm  »1m  BftckirAnl  I>i«lorjilion  of  \\\r  FooL 


njCTUMKS. 


ike 


difmaC     In  the  ilielrtcr  l^rai  tLe 
If  pnrfut»d  bf  the  voglit  of  Ott  Mr 

fwC  cf  the  articsdftr  nrihrr  i^mst  dw  di  , 
nd  jec  I  have  kscnm  it  lii  be  rmmi  it  br  thr  cocnpanKtirrlj 


y^wtare  «nd  dtoptaanDCBt  of  tke  posterior  pr^nloa  of  the  lower  mr.  '^  of  ilk*  tiMft 

•nd  of  Um  tbolA  wmI  latenuU  nuUIeulua.   iSm  also  PUte  a  .-  i.) 

ttlight  violviiue  of  a  fall  fmni  an  alroost  stationary  bicycle.  I  liave 
never  »eeti  it  in  a  fresh  injuiy  and  do  not  know  whether  it  could  be 
rooo^iKed  ;  the  siga»  of  Volt »  fractun*  viotild  l>o  recognirable,  of 
inmr^i*,  and  j>c>n8ihly  the  additional  fruetun?  might  be  .<hown  by  di»- 
pliuvnietit  of  the  foot  (flKtnigaluj»)  stlightly  u|iwani  an  well  as  lackwacl 
and  cMitward. 

The  ln«t«»ent  i*  tliat  of  Pott'*  fracture  with  special  care  to  bring  the 
f(»ot  well  fi»rwanl. 

Thi!  more  severe  form  is  rare  and  annarently  the  result  of  a  fall  from 
a  bright  u|Km  ihe  foot.  I  liaveitue  »tUi  siH-cimeii  of  extenttive  criisliing 
with  frartiin;  of  the  r-xternal  malleolus  and  its  displacement  baekwanl, 
but  nriioir  ban  obliN^ratod  moHi  of  the  detail.-*.  I  have  sKX'n  unoilier 
in  the  collection  of  Dr.  Dandridge,  of  ('incinnati,  in  which  the  ixistc- 
rior  half  of  the  tibial  plateau  is  broken  off  and  has  uniU'd  witii  the 
back  of  the  tibia  after  uisplaoeinent  of  more  tlmn  half  an  ineli  unwanl. 
The  fibular  fragment  i»  nitber  hhort  and  in  displaced  angularly^  the 
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Mfcragahis  havinj;  slipped  oiitwnni  betwet»n  it  and  the  tibia ;  tbe  inter- 
nal nmlle4»liiyi  ia  broken  ofl'  at  its  Uiise  and  ha?*  ao<'onipani(Mi  tbc  ajitrajf- 
aliis.  In  two  M  values  XtvuUhI  by  oppmtion  ( Figs,  228  and  229}  I  liave 
found  similar  legions  and  dietplacenR'ntti. 

Vui.  249, 


Pmbubly  tindor  an  anwstbetic  tbe  penoral  condition^  if  not  tbe  details, 
C4iidd  U'  nM*i>j;niz<'<I  by  |ial|)atioti.  Tbr  tn':itnirn(  wmdil  Iw  to  make 
snrb  rrdn(*tioM  us  was  |MKS8il>l(.*  and  t(»  iminobili/i*  in  pliLslrr  Hplint^. 

Ill  two  old  nisrs  I  bavc*  rt'rnov»'<l  tbe  jx^teritir  fnij^nu-nl  of  tbe  til>in, 
rorn*ct«'4|  ttir  displnrrrni'iitt  ^t^d  ubt;iiiii><l  a  tisi'l'iil  limit  witb  obliteration 
of  tbf^  anklt^jdint.  In  a  lliird  I  renuivtil  tlu*  remaining  nrtioiilar  Hor- 
[koe  of  tbe  tibia  and  flatienrd  tbe  ton  of  tbe  n8tmi::iliis  so  that  tlie  two 
becsime  lirnily  uuitinl  ;  tbe  funetional  n-sult  was  excellent. 

4.  FBAOTT7RE8  OF  THE  FIBXTU^. 

A.  FrAciort  of  the  Upper  End.' 

This  may  l)o  eanj*cd  by  direct  vinlei»ee,  bv  nius4*ular  action  f<vintrao- 

tion  of  tlte  biiY'ps),  <»r  more  eommonly  by  b»ri;ible  adilnetion  of  tbe  b*^ 

aeling  thi\>iigh  the  external  lateral   ligament   attached  Ut  tbe  heud  of 

*  For  ntpotted  omm.  whkh  sro  nnt  nnmpnmN,  ikw*  th«  flnt  t-Hilinn  nf  t1ii«  vr*>rV  and 
Oarlt**   Knnrticnhr&rlH'tt.  viil.  1.  p. '.M3  ;   l>u|tUy,  Hull,  dp    In  Sor.   dr  (  )  ''^'P* 

^4lSi    Torrirr.    Idc-m.   p.  '^£2;  I^vvatt.  Ljinc«t.  Mttivh  :tl.    Im^m  ;  lljrs>  '  fur 

1tttM>  t'hir..  vol.  XTTvii.  p.  MW  ;  WVir,  Sen   Vi«rk   MmJiral   JoaniMl,   Miiv   :jt.    [-<■%•<;  M^r- 
Ija  Vrmnew  HM.,  Kidtrtury  C?1.  IN^;  and  Chaplii,  Nrw  York   ^vdicml  JouriuU, 
iber.  laui«  p.  U. 
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the  fibula.  In  two  of  the  reported  casea  (Stimson^  Weir)  the  lesion 
was  a  j*o|>aration  of  the  epinhysirt.  In  a  nunilHT  of  tlie  cases  paralvsis 
of  the  extensor  an*l  [>eron€»aI  muf^cle^  and  h»sH  of  sensation  in  the  region 
8Up]>lied  hy  the  rauseulo-cutaneoui*  hninch  of  the  jwronea!  nerve  were 
noticed  shortly  alter  tlio  aetudont,  and  in  some  jK'rsi.ste<l  until  tbo 
[NLtients  |HLS£:;e«l  from  observation.  M'eir  and  Marchant  ex|»osed  tJie 
nerve  in  their  cases  and  fotind  it  unbroken  but  apjMircntly  ci»ni|»rossetl 
by  the  t^ljrc  of  tlie  fragment ;  tlie  |iuticntii  recoveix-d  abnoHt  completely 
from  the  pandynin. 

The  npiMT  fnicnient  ha8  Invn  wiclely  diftj)laced  iipwnrd  in  most  of 
the  cartes,  ami  it  has  usually  l>een  iniptsr^tble  to  brin^  it  fully  back  to 
itA  place,  but  it  does  not  apiK'nr  that  any  disibility  has  rcstdtttd  tlu'rr- 
from. 

Treatment.  The  treatment  oonfif*tH  in  approximation  of  the  frag- 
nients  by  bandaging  aided  by  flexion  of  the  knee  to  relax  the  biceps  and 
planter  of  Parin  to  prevent  adduction  of  the  le^.  If  |>4*roneal  )KiniIysiH 
exists  it  would  probably  be  well  to  expose  the  nerve  for  w^nie  littU* 
distance  al>ovc  and  below  the  fracture  in  order  to  reunite  it  if  it  i»  torn 
or  to  relieve  pressure  Ujwn  it. 


B.  Fractures  of  the  Shaft, 
are  pnMhieed  bv  din»ct  violence. 


These  fractnn»s  are  pnMhieed  by  din»ct  violence.  The  dinphuxruient 
is  slight  bet^use  of  the  suufM>rt  ^iveu  by  the  tibia,  and  the  diagnosis 
is  made  U}>on  the  locali/cii  pain  and  p<t^sibly  cn^pitns  and  rcc<>)n)izal>le 
mobility  or  irrejjularity  t>f  nutline.  Occasionullv  symptoms  indicative 
of  injury  to  th<'  cutaneous  bnmch  of  the  |M'n»nr:d  nerve  art*  present, 
presumably  by  the  violence  whieh  caused  the  fracture. 

Treatment.  The  only  treiitnient  neeile<l  is  prote<'tion  a^iinst  external 
violence  and  movement  of  the  lower  fra^ieut  by  twi.sting  the  foot; 
this  is  convi-niently  ^iven  bv  a  plaster  or  silieate  dressing  extending 
from  the  Uh^  to  the  knee.  It  shotdd  be  worn  for  al>out  thn»e  weeka, 
and  care  should  1>e  taken  fora  f<»rtni^ht  longer  to  avoid  muscidar  strain 
and  lateral  pnissure  by  the  foot  at  tlie  ankle. 

C.  Separation  of  the  Lower  Epiphysis. 

Poland  *  hns  collectc<l  four  cases  of  this  injury  unconi plica te<i  hy 
frartureof  the  tibia.  In  three  the  injury  was  eonnxjund.  Oneiiatient 
(Allis)  diet!  of  tetanu.s,  in  one  (Wrijrht)  the  lower  fragment  bccanic 
necrosed,  and  in  the  Uiird  (Poland)  ganfrrene  occurred  on  the  third  day 
after  the  application  of  a  plaster  dressing.  In  two  other  ciines  (speci- 
mens in  tlie  Middlesex  and  Ijikudon  Ilospitjils)  there  were  extcDsive 
aJWM'iat4Ml  injuries  amounting  to  di>l<K*ation  nf  the  ankle  and  requiring 
amputation,     (^jec'  also  Plate  XXXV.,  fig.  2.) 

ipoUnd:   Loc.  dt.  p.  ddO. 


I 


r 

I  CHAPTER  XXVI. 

FRACTURES  OF  THE   BONE8  OF  THE  FOOT. 
1.  rEACTURES  OF  THE  ASTRAGALUS. 

These  are  commonly  the  iv^ult  of  falls  from  a  h^-ipljt,  the  }»one 
lH»ing  broken  iKtwcc'u  the  ralcaueiiin  ami  the  tibia,  ami  the  h-siini  l>eing 
fre*! lien tly  associated  wiUi  fmctureof  the  <»k^neum  ami  with  (lishn^^- 
tion  at  the  ankle  and  fracture  of  the  libula ;  in  otJier  wuses  tlie  force 
acts  tnuisversely. 

The  dinx^tion  and  extent  of  the  line  of  fnicturc  van*  jjreallv;  the 
lM»ne  niftv  Im*  ^liyided  tnintsverfteiy,  or  longitudinally,  or  horiwrntttlly, 
or  obliquely,  or  into  several  pieces,  and  the  fragmcnte  niav  be  w  idely 
tiepamted  ami  dlNktcatod. 

Fiu.  23CK 


When  ihert'  i«  no  disphnvnient  or  ixterniil  wound  the  dtnjrtHt?*ts  m*y 
In*  very  ilitKcull,  l»e<*;uiP4»  the  symptoms  are  not  dtstinriive  and  indientB 
only  8i*ven^  injury  to  the  l(K>t,  |uiin,  Hwellinj^,  inability  to  U'ar  the  weight 
tif  the  iMMly  on  it,  and  iK'rhaps  crepitus  on  liundling  or  tlexln^  and 
extending  it.  The  dia^nosifi  nuist  1m*  made  by  eJcelu.^ion  of  otlier 
iujuri**^,  by  liwaliy^**!  |Kiin,  and  iKissibly  by  reitt^nition  of  a  diMiIaced 
fnif^rnrn!.  «»r  of  indc|M.'iulctit  mnbiliiy  uf  the  head  of  the  Imjuc.  I  have 
uec  fuund  it  by  tint  j*-ruyH,  in  itMnbinatiuu  with  fracture  of  the  i»s 
ilci?^  and  withf^iit  dis)>hic4-ment,  when  unable  to  reco^'omf  it  clinically. 

When  there  in  no dmpluirement  treatment  ii^direct«*d  Bimplj  to  immo- 
bitixe  Ute  joint  and  cimtroi  the  inflaniniation  ;  a  plaster  bandage  should 
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be  applied,  especial  attention  being  ^ven  to  the  poeitiofi  of  ibe  foot, 
wbicrL  fthould  Ik  at  rig^ht  angles  to  tbe  leg  in  the  aoteffo-postcffior  plane 
and  without  inversion  or  evernoo. 

If  a  fn^ent  b  bmken  from  the  npperarticinlarsiirfiweof  the  bodr 
it  ffhoald  be  removed.  If  the  neck  has  heen  broken  and  tbe  bead  dt»- 
plarwl  it  i^hould  l)e  restored  to  its  place,  by  an  ineL-ion  if  D<*cessary,  or 
n-move^l  if  it  is  found  to  be  completelv  detacho*!.  If  tJie  l«xly  filiould 
prove  to  be  cru«he<i  or  comminuted  its  total  excision,  with  or  without 
the  head  and  nock,  will  probablj  yield  a  much  better  functional  result 
tlian  eonfier\Titive  treatment. 

In  compound  fractures  by  direct  violence  removal  of  tbe  astn^alos 
t»  indicated  because  tbe  functional  result  is  likely  to  be  better  than 
fliW  even  successful  conservative  treatment. 


2.  FRACTURE  OF  THE  GALCAKEUM. 

This  lK>ne  may  be  broken  by  a  fall  upm  the  f<x>t  from  a  hei^t,  bv 
contraction  of  the  muscles  attaclie«l  to  the  tcmit*  AchilliH.  and  by 
forcible  inverniftn  of  the  8ole  of  the  foot.  The  extent  uud  position  of 
the  fnu'tiire  vary  with  the  causes^ 

In  a  fall  ilirectly  uptm  the  aole  the  bone  is  ifpihiirred  or  cnuthetl^  and 
e«i|>ccially  »o  in  its  anterior  half,  and  it«  vertical  diameter  h  diminislied 
by  the  crusliing  and  its  trausver^*  diameter  incri'used  (Fig.  231). 
^raetimes  the  bone  is  also  split  longitudinally.  There  is  some  rcaaon 
to  think  that  forcible  pressure  upon  the  ball  of  the  foot,  don^l  flexion, 
ret^ifttwl  by  the  «,H>nlniclion  of  the  muscles  of  the  calf,  may  pn.Mlucc  tho 
same  rc.-stilt  by  the  followlnjr  niechani.sin  :  the  arch  ofthefcmt  is  ex- 
tended, the  thick,  strong  inferior  (•alcaneo-saipboid  ligament  made 
tense,  and  the  calcaneum  broken  behind  the  insertion  of  this  ligament  ; 
then,  the  force  continuing  to  act,  the  broken  bone  is  further  cnuJied 
by  tile  astragalus. 

Symptoms.  The  symptoms  of  a  vertii-al  or  crusliing  fracture  are 
sonuvvliat  indefinite,  and  the  diagnitsir*  is  not  always  easy,  as  i.<  slmwn 
by  the  fact  that  surgeons  so  experienced  as  Malgaigne,  Bt>ni)et,  Huguicr, 
and  Legoue^it  luive  mistaken  the  injury  for  fracture  of  the  fibula  or 
ankle.  The  symptoms  are  increase  of  its  transverse  diameter  (which, 
however,  may  \>e  completely  maskcfl  by  the  f*wolling  below  and  about 
tile  malleoli),  flatness  of  the  sole  and  appn>ximation  to  it  of  th»»  mal- 
leoli, es|KH:ially  of  the  internal  one,  |Miin,  and  loss  of  function.  Crepi- 
tus is  either  al»?iei»l  or  ob.Moure  ;  abnormal  mobility  may  Ix*  rwognized 
by  moving  the  ]Kwtcrior  |M)rtion  laterally.  Pain  is  cau?ie<l  by  direct 
pressure  and  by  a  voluntary  efl^ort  to  make  plantar  flexion  against 
Resistance  at  the  Uh^  The  tendo  Achillis  feels  less  tense  when  prei«sed 
mH»u,  and  the  depression  on  each  side  of  it  is  (»l)litoratctl  by  swelling. 
The  deformity  of  the  he4*l  is  best  recogniwil  when  conqKired  with  its 
fellow  from  U'liind  while  the  jKitient  i^  kneeling. 

Treatment.  The  treatment  is  immobtliz:ition,  preferably  with  ma^ 
aage«  for  alK>ut  three  weeks  ;  ase  of  the  lin»b  to  be  renewed  aa  soon 
aa  tin-  |mtient  can  bear  his  weight  upon  it. 

When  the  direction  of  the  violence  with  reference  to  the  axis  of  the 
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l^-g  is  such  dwt  die  foot  is  adiluctoil  or  invcrte<i  l>y  it,  the  strain  ia 
hnxi^ht  iip«n  the  externa!  hitenil  lipimenl  and  Uie  hustoiitjiculum  tali, 
with  the  result  of  pnwhieinjr  fnielure  of  the  fibula  as  tlew-ribed  on  page 
391,  or  rupture  of  the  external  lateral  lipinicnt,  or  avulsion  of  a  t^cale 
of  Intue  from  the  Bitlc  of  tlie  oalwinouni  where  the  ligiunent  is  inwrted, 
or  fmcture  of  tlie  gmttentaculum  tali. 

Fig.  281. 


Fnotuni  ol  Mm  uAic&ucum.  witu  crtublog. 

With  the  firnt  of  th(?sp  we  have  not  here  to  deal.  A  case  of  rimc/non 
of  ti  nctilr  of  bitur  (tame  umler  my  observation  at  the  I*resi)yterian  Hoh- 
pital  in  lSS() ;  tile  patient  bad  falh*n  from  a  liei^bt  of  ten  feet,  striking 
n|>on  his  left  foot.  I  .^iw  him  on  the  followin^j:  day  and  found  the  foot 
and  ankle  mueh  swollen,  with  obscure  crepitus  and  jmin  on  manipulution 
of  the  side  of  the  Ini'I  l>ehiw  tbe  outer  malleolus.  The  swelling  suIh 
sidetl  under  lead  and  optum  hition:^,  and  in  a  few  days  I  txmld  distinctly 
make  out  a  movable  nat  fragment  evi<iently  detaehe<l  from  the  outer 
siile  of  the  ealeaneuni  Iwlow  ihe  malleolus.  The  movements  of  the 
foot  and  ankle  wen*  normal  and  jWiinless  extvpt  when  the  jHToneid 
muM'les  were  made  to  eontraet,  tiieu  jKiin  was  felt  In-low  tlie  external 
malleoluiit.  The  sheath  of  the  tendona  of  Uicm?  mu8ete8  was  swollen 
below  nud  behind  the   mallettbi?*. 

Fractore  of  the  sustentaculum  tali  was  fintt  described  by  Abel.* 
In  his  first  ens**  the  injury  was  thought  to  l>e  a  l'ott*s  fmcture  of  the 
aukle,  and  its  real  eharaeter  was  diselfimil  at  the  autopsy.  The  ]mtient 
WAA  a  young  man  who  in  dismounting  from  a  horse  slip|>ed  on  a  ^tone 
and  turned  his  foot  forcibly  inward.  He  attempte<l  tn  walk,  an<l  the 
jKisition  of  the  fiM>t  then  changoil  instnntlv  to  marke<l  valgus.  A  lon- 
l^tudinal  wouml  thre*,'  im^hi^s  long  Ix^low  the  external  malleolus  opened 
tile  ankle-joint  and  the  joint  l)etween  the  astragalus  and  calcaneum« 
Then*  wiu*  tenderness  on  pn-.x-iurt.'  l)elow  the  internal  malleolus,  and  on 
the  fibula  alM»ve  t\\v  external  malleolus.  These  syropt*inis  together 
with  the  apfMirent  broadening  nf  the  ankle  and  eversion  of  tlic  foot  led 
to  tbe  erroneous  di:Hrtio>is  mentioneii.  Er>'sipclas  set  in  and  the  patient 
diwl  on  the  fifteenth  day. 

The  fibula  and  tibia  wen*  foimd  uninjured,  the  sustentaculum  tall 
broken  off,  and  the  external  lateral  ligament  divided  in  the  line  of  the 
wound. 

>  Abel :  ArebiT  fUr  klin.  Chinirgle,  1070,  toL  ttH,  p.  380. 
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Abe!  afterward  saw  two  casefl  hi  whicli  he  thoiight  this  iiijun*  had 
been  received  st^mc  time  before.  In  both  the  ftiot  hnd  boon  vioU-iitly 
inverted,  and  in  one  the  eust«.'ntaculinii  tali  Heeiiiifl  to  Im*  doubled  in 
size.  The  symptoms,  primary  and  ultimate,  t'orresj>ondc<l  to  the  fol- 
lowing, which  ho  givcH  iv*  diairnontic  of  the  injury. 

1.  The  mode  of  production  :  forcilde  inversion  of  the  fw»le  of  the  foot, 

2.  The  immediate  change  in  the  position  of  the  fcxit,  from  invernion 
to  eversion,  and  the  |>ermanent  sinking  of  the  inner  border  of  tlic  foot 
and  internal  malleolus  (valgus). 

3.  Shortening  of  the  heel  by  slight  displacement  of  the  calcimeum 
forwani ;  tliis  can  be  l>e.st  recognized  by  measuring  fnwn  one  nmlletduti 
to  the  other  around  the  heel,  and  was  veriHe<I  by  cx|M'riment. 

4.  Pain  ami  disability. 

I  *  presented  to  tlie  New  Ynrk  Surgical  Society  a  s|wcimen  of  this 
fracture  combined  with  tliat  of  the  anterior  portion  of  theos  calcic  and 
tlie  inner  part  of  the  scaphoid.  The  patient,  a  man  thirty  years  of 
age,  wan  iiijureil  by  jumping  from  a  height  of  thirty  feet  during  a 
|Miroxyi'm  of  delirium  tremens,  and  died  soon  after  he  was  brouglit  to 
the  hospital.  The  ap|>earance  of  the  left  fot>t  closely  resembled  that 
of  8play-fot>l€d  valgus;  the  internal  border  in  front  of  tbe  ankle  waw 
lowered,  and  tlie  front  of  the  foot  was  somewhat  alxluetinl.  The  head 
<»f  tlw  astragalus  was  prominent  on  the  internal  lM>rder.  The  regi(»n  of 
ihe  internal  muUeotus  was  apjKirently  normal,  except  so  far  as  it  was 
involved  in  the  geuend  swelling;  the  external  malleolus  waiii  pmnii- 
nent,  and  ita  appearance  MUggestcil  that  the  tibula  had  Ik-cu  brokon 
above  the  ankle.  .V  piece  of  bone,  freely  movable  with  crenitus,  cotihl 
be  felt  in  front  of  the  astnigalus  on  the  inner  border,  and  there  was 
marke<l  crepitus  ju.st  in  front  of  the  exU^rnul  malhtilus.  On  dissection, 
the  adtragidus  was  found  to  l>e  disphut^d  forward  nixm  the  tibia  a1>out 
a  (piarter  of  an  inch,  its  head  Ix^nig  s*»mewhat  atlducte*!,  pnyecting 
internally  beyond  the  scaphoid.  A  fragment  of  the  scaphoid,  includ- 
ing the  entire  height  of  its  inner  lionler  and  having  an  average  thick* 
nesiiof  an  eighth  of  an  inrli,  was  lin^ken  off.  The  sustentaculum  tali 
was  iletached  and  the  anterior  jwrtion  of  the  eulcaueuui  wjis  fniotnnxl 
tnuisversely  and  crushed  ;  its  anterior  articular  surfac*.'  was  fissurr<l, 
but  the  fr.igtnent-s  were  not  se|)ar:ite<l.  It  s^'emcd  as  if  the  fracture 
must  have  iKH^urred  during  ar>duetion  of  the  front  of  the  foot,  by  thu 
vii»lent  propulsion  of  the  a;^tnig:ilus  downward,  forward,  and  inward, 
during  which  movement  the  pn)niinent  wcdge-sha|)ed  angle  l)elow  the 
external  articular  surface  was  driven  into,  and  thus  cnishwl,  the  ante- 
rior part  of  the  calcaneum.  The  fmclure  of  the  scaphoid  was  ap|)ar- 
eully  cirectcti  by  the  pressure  of  the  head  of  the  iLstnig;ilus,  |iossiblv 
aided  by  the  tension  of  the  tibialis  jKi^ticus  autl  the  anterior  |)ortioii  of 
the  internal  lateral  ligament.  The  rnetrhanism  of  the  fracture  of  the 
HUritcutaculum  lali  was  not  easily  C4)mprelien<le<].  An  explanation  that 
MMimed  plausible  was  that  the  fnicturc  was  ctltH'ted  by  avulsion  through 
the  internal  lat4'ral  ligaiuent,  made  tense  by  eversion,  the  fmcture  of 
the  prt^KXsti  being  uidci]  by  that  of  the  adjoining  |>ortion  of  tlie  calca- 
neuRi. 

'StUuaon:  NVw  Yurk  Mcdicttl  Juurnd,  Janiuiy  £1,  Iti&e. 
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Till*  foot  hIiouM  1h>  imiuohilizul  iu  u  plaster  Imtidtigo  or  ftpliiit.*^  witli 
till*  s<»le  HulVicirntly  invortt'il  t<»  favor  retinion  (if  tho  fraj;ini'iit«»  hut 
withuut  leii^thi'iilii^  of  iIk*  L'xtcnial  latoml  HguiiieutH  if  Uiey  liuve  been 
t4»rn. 

Fracture  by  muscular  action,  r«»ntraHion  of  tlio  Holcusand  gasttxic- 
nemii,  luw  b«?ti  ob.M»rvetl  a  nunilKT  of  times.  Malpii^iie  eolleot^d 
eight  cases,  mther  hrit'Hy  reiKirk-d  ;  in  two  tlic  fraeture  vviis  chus^iI  by 
a  niiHHte|^  aiul  in  live  by  a  fall  iipoii  the  fet't,  in  two  of  whifh  it  is 
noted  that  the  |Kktient  iiliglitiil  ii|kmi  the  IkiII  of  the  f<Hit.  The  fraeture 
iH*eni^  to  take  ptaoo  alway:^  U'hind  the  astnipihiH  and  S4)nietime8  to 
Hi'pumtc  only  a  |H>rtinn  correhjiondinj?  ti>  tlie  insertion  of  the  tendo 
Aehilli^.  The  dinplaeenient  in  w»nie  (»a«»s  was  sli^^lit,  in  others  extreme, 
four  and  one-half  inches  fn>m  the  lower  eil^  of  the  fni^ment  to  the 
l>ott(»tn  of  the  heel  in  (.\»nritanei»'s*  co-ne,  in  which,  nevertliehfw,  the 
]KUii>nt  mmle  a  K''*^!  nxxivery  with  |>erfeft  nso  of  the  lin»b,  althongh 
the  ilisplaeenient  jjersisti'd. 

In  a  «Lse  n'|MjrttM]  by  Anninjjson'  the  niet^liaiiimn  of  the  fraeture 
secniB  very  clear  A  woman,  forty-two  years  ohl,  after  steppiii)^  down 
from  a  dtMtrway  to  the  hidewnlk.  u  dieitaneie  of  alH>ut  six  ineh(*s,  cried 
out  that  she  had  *' pnt  out  her  ankle."  8he  walke<l  home  shiwly,  a 
di^lanee  of  one  liMiidr*^]  yards.  A  fnijrment  of  bone  Mas*  fiuind  two 
and  a  half  inelies  alMtvc  the  her]  in  the  line  of  tlie  ten<lo  Aehillis  which 
W7IS  lacking  lu'low  it ;  iLs  lower  e<l^e  was  a  little  uImiv**  the  level  of  the 
lower  end  of  tin-  internal  nndlctdus  ;  it  ninLStirt*f]  one  inch  transversi'ly 
and  "  had  Ummi  torn  off  the  iH»sterior  surfaet*  t»f  the  os  ealein  where  a 
e:ivity  eouUl  l>e  felt.  The  wh(»h'  depth  of  tin*  boni-  had  nnt  l»e<'n  Itiro 
away,  but  only  the  np|K'r  three-fonrihs,  and  i\\v  inferior  tnl^e  of  the 
fra^^ment  was  tilteil  barkwanl.  The  usual  treatment  of  ruptnrcHl  tenthi 
AchitliH  was  adoptcnl/*  and  I'ijrht  weeks  afterwani  the  jKitient  wa?*  able 
to  walk  without  limping  and  coni]>lain<.Hl  only  of  »o\uv  hiHK  of  spring. 

I  have  He(*n  a  similar  fRielnri',  bnt  witli  less  <lisplaeemetit  of  the  frag- 
ment, «ius4'<i  by  jumping  from  a  biuilv,  the  fnielun*  ap|Kirt'iitly  o*vnrring 
aH  the  (KUient  ali;;hteil  on  his  toes.  In  another  the  |iatient  while  Ih'InI- 
ing  forwani  wa^  blruck  uiM»n  thr  back  of  the  leg  l»v  a  falling  luiun ; 
the  [josterior  uirt  of  the  fntgment,  as  shown  by  a  skiagnnn,  was  d?*H 
plaeeil  npwani  three  e«*ntimetres,  but  it**  miterior  portion  remained  in 
contact  with  the  oh  caleirt.     Plate  XXXVITF. 

The  f<»ot  nhonld  lie  maintaineil  iu  the  {Hmition  of  4*oniplete  plantar 
Hexion,  an<l  it  is  Hnuetimes  adviKd)te  to  flex  the  kn4T  als*!.  This  can 
be  done  by  a  pIa>t<T  dre?tsing,  or  an  anterior  splint,  or  a  sIhh*  with  a 
cor<i  extentling  from  it««  heel  to  a  K'lnd  alwiut  the  tip{HT  jvirt  of  the  kg 
or  the  hiwer  |Mirt  of  the  thigh.  (iusM^diauer"  snw<'s«fully  treat4'4l  a 
cofip  by  nailing;  the  fnigmeut  in  plmx^ 

>  CV)n«4*ikfv :  Aiurrlcttii  Journal  uf  tbu  McdinI  Bcivucve,  l^irj,  p.  •£*!,  i|it<>liii^  fn>ni  aa 
Kiixlioh  JMuni»l. 

*  AnniuftMm :  UrilUh  Medical  Journal.  IfCtI,  voL  I.  |i.  120. 
'iltmnnfaMier :  ODotmlUalt  ffir  (UMUttuite  Tben|iU).  Juno,  IBHi^ 
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3.  FSACTUK£S  OF  THE  METATABSAL  BOKES. 

These  were  formerlv  thong^it  t«  he  usually  the  pwuIi  of  c)irt?ct  vio- 

!riw«'.  ami  eon.«<.'f|ui'n!ly  ofton  assot'iatt'd  with  Ci>ntnsiou  or  In<Hn»tion 
nf  the  skin  cvrn  when  tJie  fraetnre  was  not  cuinponnd.  But  K<»)M*rt 
Joni^'  broke  his  fiAh  metatarwil  near  itt»  base  while  dnnriue,  and 
within  a  few  months  subsequently  saw  three  ouies  similarly  pmouo^^l. 
Ami  ToIkiM  *  repf»rti*  over  seven  humlre*!  easiest  observe*!  in  »olili«r«, 
alnuint  ill!  caused  by  indirect  violence,  as  marching,  jum|iing,  «tc 
The  M-cond  was  the  one  most  freqiK-ntly  bmken,  then  the  third. 

There  is  but  Htt!c  tendency  to  displacement  except  when  !*cvenil 
bonesi  are  broken  nt  the  same  time,  ami  the  n^ml  <lis|tlaceHK'nt  i'^  "T  t In- 
broken  end  of  either  fra^^ment  towanl  the  dorsum  itf  the  f<M»t, 

The  diagtiosiM  \»  made  by  hx^lize^l  |»ain.  abnormal  uioliility  anij 
crepitus  when  the  first  or  fifth  is  broken,  and  pain  when  the  corre- 
sfionding  toe  is  presae*!  IwMlily   backward  apainst  the  mflalarsu.< 

A  simple  fracture  its  not  a  serious  injure-,  its  course  ir*  unc<»nip]icat<.'d, 
itii  result  favoruble;  but  a  <»om|H)und  fractun*  nmy  lead  to  much  bor- 
rowing of  pu.«,  necn>sis  of  the  frapnents  and  ^nive  inflammatory  cooj- 
pliwitions  and  the  treatment  .should  l>e  dirtvtrtl  activelv  to  their 
preventi«)n  ;  if  suppunition  becttmes  pnduse  the  fret^^t  p>^ible  drainage 
shotild  Ih*  pn>vidi'<i  ami  (*ounter-<»|HMi)ng^  ma4le  on  the  stde  or  dursuin 
OS  the  ease  may  recjuire. 

The  limb  and  foot  may  be  8Up)>ort«d  upon  a  moulded  f^plint  of  plas- 
ter, felt,  or  jmsteboard,  and  Etecured  to  it  with  a  roller-lvindage.  In 
com{M>um]  fracture  the  gaur^  dressings  will  immobilise  the  fragments 
suiTicicutlv. 


4.  FBACTUKES  OF  THE  PHALANGES. 

Them  are  aiused  by  direct  viulemv  and  are  Uhunlly  oomitonnd,  and, 
■0  in  similar  injuries  of  the  hand,  may  be  the  starting- pouit  of  very 
senou!^  inflammatory  complications.  Immersion  of  the  foot  in  a  bath 
containing  1  or  2  ]»er  cent,  of  carlxjlic  acid  once  or  twice  daily  for  an 
hour  cm^h  time  is  a  valuable  means  of  arrcj^ing  commencing  intUun- 
niation. 

The  drcsiiinga  of  a  com|Kiund  fracture  will  immobilize  the  toe  8uffi- 
cientty^and  in  a  simple  fracture  it  i^  usually  huffieient  to  place  the  fixit 
on  a  splint.  If  it  is  thought  desirable  the  toe  itself  may  l>e  steadied 
by  strips  of  adhesive  plaster  a]kp1ied  hmgitudinally  to  its  dorsum  and 
sides,  or  it  may  be  made  fa^t  to  the  adjoining  ones. 

*Jcino«:  Ann&lscf  fiarrafy.  Jane,  I90e. 

*Tob4*ld:  IfriiUohe  mllttinntl.  ZeitKbrift.  190Q.  Pfert  8,  abet,  in  (VDtnUt>Utt  fftr 
Cbir.,  IHM,  p.  439. 
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A  l)l«l/>rATfON  is  ;i  pemiaiu'nf,  nluioniml,  total  or  partial  *llsplni'<*- 
mnit  from  rnrli  othiT  <»f  tlie  arlinilar  p«>rti<uis  of  tlit*  Imhics  fiitrrinj^ 
itilo  tlu'  formation  of  a  joint. 

Tiio  term  tlum/ttftiM  in  ompNiyc*]  !<»  imiieiilr  a  tlirtn't  so|i(imtion,  tem- 
]M>rar\'  or  |M'rmiim*nt,  of  nrtinilnr  siirfari's,  withotit  latcnil  irlnHn);  of 
otic  n|M>n  tlic  otl)(*r,  as  wIum)  tlii>  ptihitr  liorirs  sf|tar:it4'  at  tlir  symphysis, 
or  till'  tiliia  and  fibtil;i  arc  torn  a|i:irt,  or  in  )?omc  injuries  i»f  tlio  spinal 
column. 

If  the  displaconicnt  is  only  momentary,  the  part«  immo<iiat4»ly  n*turn- 
in^  to  their  nomuil  relatione,  the  injury*  h  classed  n8  a  spmn, 

AVhi'n  a  i^K'xiHtii»^  wonnd  of  the  soft  |KirtH  ostahlishos  oommiiMimtioii 
between  iho  outer  air  and  the  ^-^ivity  of  the  joint,  the  di}<loeation  i^  Kiid 
to  Iki  mmpoHtnf ;  and  when  there  exist  asst^-iated  lesions  of  the  joint  or 
neif»ld>orinj;tiftsncssocxtensive  or  peenlinr  as  to  prt»Henl  H|H*<'ial  ir»di- 
rations  or  eroate  H)M*eial  ditlicnltiex  in  treatment,  sneh  as  fmetiire  or 
hieiTTition  of  vcs.sels.  nerve*;,  or  integnnientvS  it  h  said  to  l»c  t'om^UiedUil ; 
noiicr  i»lher  rireMm!«tances  it  is  des<'ril*e<l  ns  shnf»ic, 

Wlu'ii  thr  artirnhtr  snrfa<*es  nrv  so  far  displae<»d  that  they  no  hm^r 
toui'h  each  olhrr,  or  that  thry  touch  only  l»y  tlieir  ^Nli^r-s,  the  disItK-jitiiUi 
i^i  siiid  to  \h'  rnmp/tif  ;  if  the  displaiN-ment  is  h'ss,  it  is  eidliMl  nn  innnu- 
iVr/r  dlshK':itif>n  fir  Ktih/uj-tttioti,  IneompU'te  dislocations  are  frc<pient 
iti  the  pn^lytnoid  and  arthrtKlial  joints,  and  the  <x)ntrovcr8y  na  to  their 
frc*pieney  or  infriwincncy  in  (he  enartliroses  has  arisen  ni>t  fnmi  any 
donht  as  to  the  nature  of  the  new  rclati<»ns  <>f  ihe  artienhir  stirfai*****  to 
Weh  other  or  of  the  evU'ni  of  the  displacement,  hut  solely  fntm  dillcr- 
Cn<^'s  in  definition,  Komi' authors  maintaining  th^^t  <mi1v  (ho.^Mlt.sliH>:ittons 
should  Inr  decmctj  complcti'  in  which  the  hc:i<1  td*  the  hone  has  entin'ly 
h'ft  its  hony  stH'kcL.  anil  all  lhos4>  ineompl<*t<}  in  wliich  any  |M»rtion  of 
the  head  n*ntains  within  the  nn*H  lM>undt^^l  hy  the  rim  of  the  sock<*t, 
whether  p«trtions  of  the  articular  surfiuvs  an*  in  ctintact  w  ith  eneh  other 
or  not.  Vndt*r  that  definition  ntany  di>l(H>ations  of  the  ^houhler  and 
of  the  hip  woidd  proUdily  have  l*»  Im*  ehisse<l  as  inrompletc,  if  the  exact 
ndations  of  the  Utnes  <N»uld  Ix?  determined  ;  and  as  such  aceuniev  of 
lia^^noHiH  would  mrely  l»o  attainable,  and  the  doubtfid  cavort  wotihf  not 
tliffer  elinicjdly  from  those  in  which  the  iliflplacement  is  greater,  the 
adoption  of  such  a  classitiuition  windd  serve  only  to  emtvirmss  and 
ob^ttre.  It  seems  to  me  mn<-i»  simpler  ami  more  practiced,  even  if 
'*«ifncwhnt  arbilmry,  to  call  all  tr-aumatiir  dinhwations  of  the  hip  and 
nlioidder  complete  in  whi<*li  the  (vntre  of  the  head  of  the  Imne  has 
pnss(*d  U'yond  the  rim  of  the  socket.  The  inc*>mplcte  ilislfKrationtt 
wx>nld  then  Ih'  exrepti(»nal,  pnictieidly  only  thor<e  in  wiiich  a  portion  of 
the  rim  of  tJie  »iK^Gt  ift  broken  off  and  pushed  aside  hy  the  dis]dace<| 
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head,  as  in  a  case  mentioned  by  llobcrt'  in  an  animated  discusMiou  of 
this  .-iiibjwt  before  the  S(x?it'tO  de  Chinirpic, 

In  the  ^reat  majority  of  wk^es  Uiedi^IotTation  isof  a  single  joint  only, 
but  occasionally  two  or  more  joints  may  l>e  i^imultaneously  dislocaU.Hl, 
and  the  injury  is  then  Haid,  according  to  circumstances,  to  be  biltUeral^ 
douhff,  or  miiJtijtfv.  When  a  symmetrical  bone,  having  joints  on  both 
siden  of  the  median  line  of  the  body,  as  the  lower  jaw  or  a  vertebra, 
suffers  dislocation  of  these  j(»ints,tiio  injury  is  called  bUateral  or  double ^ 
an<i  the  wime  terms  are  also  applie<J  to  symmetrical  dislocations  on  ojv- 
i)ositc  sides  of  the  body,  as  of'  both  shoulders  or  both  hips.  Wlien 
lK>th  ends  of  a  bone  are  dislocattHl.  as  lias  been  olmerv-i-d  in  tlie  clavicle, 
ulna,  and  fibula,  the  dislocation  is  said  to  be  double  or  iotaL 

Muftipb'  dislocations  are  those  in  which  two  or  more  bones  are  simul- 
tjincoiisly  dislocated,  as  two  fingers,  a  shoulder  and  a  hip.  »Some 
authors  include  under  this  term  those  dislocations  which  others  term 

A  methiHl  of  nomenclature  accunitely  descriptive  of  the  differt?nt 
varieties  of  dislocation  has  not  been  estublishea.  As  a  general  rule, 
subject,  however,  to  some  exceptions,  the  l>one  which  is  more  distant 
from  the  trunk  or  median  line  of  the  body,  the  one  that  Is  generally 
m(>ve<I  upon  the  other,  is  said  to  be  distocate<l ;  thus  a  disltK^jttion  at  the 
hip,  at  the  shoulder,  Is  called  a  disloc^fitlon  of  the  femur,  of  the  humerus. 
Or  the  joint  alone  is  named,  as  a  dislocation  of  the  elbow^  of  the  hip, 
of  the  shoulder.  As  an  example  of  the  exceptions  may  bo  n)entioned 
dIshicaliiHi  of  the  outer  end  of  the  clavicle,  a  term  universidly  prfferred 
to  disloejitii»n  of  tlie  acromion. 

Tlie  same  lack  of  imiformity  appears  in  the  names  given  to  the  vari- 
ous dishx^tions  that  may  <x\;ur  at  the  imlividual  joint^s,  and  the  prac- 
tice has  grown  up  of  using  in  each  case  such  a  name  as  may  most 
readily  and  accurately  indicate  either  the  general  character  of  the  dis- 
phic^Muent  or  some  imjiortant  8p<'cial  feature  cnnnect^sl  with  It.  When 
the  nume  of  the  joint  is  us^mI,  and  a  term  indicating  direction  is  addeil, 
as  cli-iliioation  of  the  ell>*iw  backward,  forward,  to  the  inner  or  to  the 
outer  si<lc,  the  latter  <lcn<>tes  the  direction  in  which  the  dli*hd  mcml>er 
of  the  joint  has  boon  displaced.  Whenever  the  use  of  the  name  of  the 
joint  would  give  rise  to  ambiguity,  it  is(X)nimon  to  prefer  the  name  <»f 
one  of  the  l>onea  constituting  it,  as  a  dislocation  of  tlic  radius  an<l  ulna 
backwanl,  instead  of  disliH-ntion  of  the  elbow  backward.  Strictly  »|M_'ak- 
ing,  it  is  true  that  this  might  be  mistaken  for  a  dishx-ation  at  the  wrist, 
and  that,  therefore,  It  would  Ijc  well  to  add  "at  the  ollnjw,"  but  cus- 
Umi  has  so  well  establislRil  the  mc*aning  of  the  diflercnt  ternjs  now  in 
use  tliat  in  pmeticre  such  a  mistake  would  hanlly  Im?  made.  Other  di^ 
li>cations,  ag:iin,  have  received  names  denoting  the  rclatitms  of  tht^  dish>- 
c;ite<l  Iw»ne  to  certain  muscles  or  l>oneR,  as  sidicoracoid  or  subiK-ctorsd 
dislocation  of  iJie  humoru-i,  and  dislowition  of  the  (hemi  of  the)  femur 
u\MiU  the  dorsum  of  the  ilium  or  into  the  obturator  foramen. 

The  primiiirr  or  nmnartf  displacement  is  the  one  inmiediately  eflTected 
by  tlie  causative  vmlem^  which  produces  the  dislocation  ;  if  the  dislo- 
cated bone  atlerward  shifts  to  another  position,  the  displacement  ts  ttld 
t  EobuTt:  BoU.  da  U  Sod^U  de  ChirurKio,  JMttary  19,  Ib^,  p.  %:«. 
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to  Ite  consecutive  or  stcondwy.  This  aliif^ing  of  the  posidon  of  tlie 
(lisliK^tctl  end  sonipliines  hiu*  very  ]ni|H>rtnnt  eonwqiK'iices  as  rt»giinls 
trcaliiu'iit,  iKvauf^c  the  oinl  of  the  hone  may  llierchy  l>e  reniovwl  from 
it.s  ]M>siUon  opjKHito  the  rent  in  the  cji[».siile  thnui^h  which  it  escaped 
from  the  eiivity  of  the  joint,  and  it  may  neetl  to  be  hronglit  back  to 
that  [Misilion  lK?fi»re  it  win  Ix;  rephice<i  in  the  joint. 

In  the  great  majority  of  eases  a  di-sKvution  is  produced  ?;nddenly  by 
externa!  vti>IeMce  or  by  muscnhir  action,  or  by  the  two  acting;  togetlier 
n|>on  a  hoalthy  joint,  and  when  lliiis  prothiced  it  is  called  ivnumatlc. 
In  oti»er  cases  the  joint  \\i\s  l)een  altered  by  disease  previous  to  tl»e 
occurrence  of  the  dihU>c:ttion,  and  thi»  latter  is  efTectetl  by  the  gmdual 
action  of  the  muHcle.s  or  even  by  gravity  ;  these  are  known  as  i^pouta- 
iiconMy  and  present  nmny  varieties.  (See  Cliapier  XXXVI.)  A  third 
clasH,  rouf/ruUai  di^hx^itions,  is  cftnuioscfl  of  those  in  which  the  dislo- 
cation (x?curs  during  intra-uterine  life,  presumably  as  the  result  of  a 
malformation  f»r  defective  develupment.  DisliK^itions  jirodticeil  during 
<iclivert-  arc  tnuimatio.  The  iH.Toml  and  third  classes  will  In;  sopu- 
nitely  eousidere<l.     (See  Chapters  XXXV.  and  XXXVI.) 

Statistics.  CVtm|>ared  with  otlier  surgical  injuries,  dislocations  are 
infrefpicnt;  the  pmptirtion  to  fractures  is  about  1   to  10. 


Lower  exlwmily,     fiO         AM  jwr  oviit 


D1ST.0CATIONS  AT  THE   IIrDw»N   Stiiekt  IIiaO'itai.,    New    Yohk,  I8fli-I903. 
IIuwriTAL   ASI>   DwrKNs-Mtv. 

Hip,  iliitHiI  15 

ihynjitl  3 

Knee  11 

Semilunar  cartilafTc  ....  5 

Phlolla,  imiwwnl    .            .    .  6 

llociil  of  tibula  •  1 

Ankle. 3 

AMlrig:tliBf  .    .  4 

Meutanns  and  piui  Li  list's  .  9 

dnviclc,  mitLT  rnd    ...  &S 

ficnuil  end 12 

siiotiiikT      ...        .  4im 

IClKiw.            .  128 

Hcod  of  ndii» '  17 

I'lim,  iipjHT  cud  ' 1' 

lower  und    ,...,.  o 

CWrptifl 5 

ln|M«iiim I 

■eaiUuiuir 6 

■mphoid 1 

<m  maxDatu     .....  1 

HetacarfMiJ            73 

Motacmr|io-iihalanKVAl   uimI 


rpiier  eitremil.v,  1111        SH).03  jmt  (-vnL 


Lower  jfl  w  .    .    .    . 

Vrriohr** 

i.%ond  ny-vt^miil 
tiacn>iltnc  »vni'h<inilj<nHiit 


54 
6 
1 

-  J? 

I'i34 


riead  ami  Inink,     03         MO|»«r 


*  lueluUliic  nuc's  witb  aiMocIatetl  fnrture. 
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Tablk  of  400  RecEEn*  Traumatic  Dislogatiohs  (Kbonleut).^ 
Hospital  axd  PoLTOUina 


Jointo. 


Hip 

Knee 

ITlNtt 

M  etatanio-|ih  alitngeal 

Stiitiiliirr 

Klbow ] 

Wrim 

Mcliu-nrpo  phitlfinitcAl 
tnti.>r)t|iiilitiitf>'iil    .   .    . 
Ht«'riii»-rliivlcMilnr 
Acromlo-cliivlcuUr    . 

liowprjaw I 

CvrvlcAl  Tertobne    .   . 


Kind. 


niu 

Olitunitor     .  . 

Piil>ic 

lAU-ntl   .   .    .    . 
ratclla  out'     t 
waM  i 
liackwitnl 

an<l  nxUUry  | 
Krif-La 
InfyiiApUumii 

(•iM'kwtinl  t 
of  rn<1lil)>      . 
IhtrsAl  of  iilnn 


riidiitrral 
UilAU-rnl 


Sex. 


M.    T. 


SM 


0» 


^1? 

53 


44WM6&40 


2 

watt 


3  t 


400 


TotaU. 


an  I 

u.) 


t} 


400 


IVrconUxoB  of 


1.7 


n.h 

0.7 


ftl.7 


17.7 

0.2 

ft.7 

2 

t.& 

Z7 

aa 


cxlrcmltr* 


osln.'iitltjr. 


I     Trunk, 


Tlic  followiiip:  tahli!  HumiiiariKes  the  otlicr  two  with   Ma1piignc*B 
HtAtistics  of  the  Hotcl-Dieu  : 


MAicflieiw,  h(«piui 

KriWilvIn,  hoapJUl  Ami  poljrcllnlr  , 
Kllitifttiit,  luMplUl  Ami  (linpeiuDiry  . 


4n 

400 

mi 


upper  extmnltx. 

ffi.7  peroent. 

58,2 

90.« 


Ijnrtr  cxlnmlKf. 
12.11  ppr  euiL 

5 


Tmnk. 

MO     " 


Tlif'sc  tnl)I(«  show  the  preat  rclntivc  freqncncv  of  (lislomtions  of  the 
iip|MT  i'xln?iiiity  as  (»nipartN|  with  tlios<»  of  the  h>wrr.  Kiwh  wt  of 
.•statistics  shows  tliat  ilisloration  of  tlio  shoii1(h:r  is  far  inoro  C4kinni<*n 
tliari  that  cif  any  "thor  joint,  arul  tliat  noxt.  in  fn'^inoncy  conir  ilislorji- 
tii»ns  of  the  clUtw.  These  two  disloeallnns  may  Ik?  cslimntod  ns 
toother  (Niniprisinf^  fmm  two-thinls  to  thrcivfoiirtlm  of  nil  caise*, 
exchiilin^  the  phahin^H. 

Ah  l>etwiH'n  vut/fj*  aiu!  ftmale/t^  Malpiipiie  ami  (Jnrlt  found  the 
injnrv  three  tiincfi  as  fitHjOent  in  tlie  fortncr  ixa  in  tlie  latter;  Kri'»nh*in 
founo  It  five  tiniert  as  ^ntit.  I>isIo<':itions  of  thr  hiwiT  jaw  an*  iiii  I'X- 
<vption,  hein;r  four  tinieft  (Kronh*in)as  frc(|iien1  in  woinrn  ns  in  n»en. 

Age.      No  a^'  i*;  exempt;  disUiratitiiis  have  oeciirretl  as  early  ixn  the 

raoment  of  hirlh  ami  iis  late  as  tlic  aj^e  of  ninety  year**.     The  relative 

linhiliiy  to  llie  injury  at  diffen^nt  ajji-s  t.**  shown  not  l>y  etimply  rom- 

|Miriit^  the  niunher  of  eaite.s  olH4'rv4*d   at  thusr  ages,  hut  hy  almi  roiu- 

*  Krtliilnlii :  iViifjirho  <'hiniryir,  I^ief.  *M,  p.  &. 
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paring  these  niinilters  with  the  nunil>cr  of  ponplc  af  those  ages  living 
in  the  conimnnily  where  the  observation  is  nm<le.  This  eom]>ariHua 
hiis  i>een  iiiiule  \ty  Kronloin  for  Berlin,  with  the  following  rcsuiti*: 

FKB^eiQicr  or  DisivOCATiomi  at  DirrKRurr  Aok^ 


AtMAlntii  fr^uonry 

ItvUuvr  nurulwr  of  people  Urlns  .  .... 

Uclallve  fVrgurnry  u  ramiiuteil  lur  cqiuUI 
numtiL'n  ufjHuiple j 
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From  this  it  ap|>eflrH  that  a  Rmaller  propoHinn  of  indivicliinls 
lietwf»en  the  ;»p»s  of  one  ami  ten.  nn<I  seventy-one  nml  eighty  ynirs 
re»^'ive  (lisli)cations  than  in  any  other  <lec:iile  rif  lift- ;  hihI  the  hijrhest 
|»n»|>ortions  are  found  iM-tneen  iho  apN  of  tifty-one  and  sixty  ami 
sixty-one  anil  seventy.  It  is  further  to  l»e  ni»li<YHl  that  flishMiittnn  of 
the  shoulder  is  very  rare,  and  that  nf  the  ellmw  very  eonunun,  Iwfort* 
the  a^*  c>f  twenty -t»ne  yean*.  Kriudein's  laltle  shows  that  of  2<*7  ejL*i*'s 
<>f  the  shouMer,  in  oidy  two  were  the  tiatienO*  less  than  twt'nty-i»ne 
vecirs  <tld,  and  that  of  109  ejii^es  of  the  ell>ow  HO  were  no  older,  the  a^re 
in  ^\  l>einjr  l>etwe<'n  one  and  ten  vcars,  an<l  in  t!>  l»etween  eleven  and 
twenlv  yejirs.  (\»ni]inre4l  witli  fraettires,  it  appears  tliat  the  liahility 
to  diHtiealion  is  h'a^<t  during  tho^-  iM*ri(Nls  of  life  in  wltieh  the  liahility 
to  fraeture  is  j^reatest — that  is,  in  inf:uiev  and  youth  and  in  old  ap^; 
the  latter  jKirt  of  this  stnt^'nient  may  ne«*<i  s«inie  mo«liHeation,  for  while 
disli»e:itions  are  rare  a^i'r  the  aj»e  of  seventy,  they  an-  n-Iatively  fre- 
quent in  the  pn'e<tlin^  detwie.  The  liability  to  mrh  inereascs  t'roni 
adolescents  through  middle  life. 


CHAPTER  XXVIII. 


£«L   Pr.. 


A.  Predisposzii^  Gaases. 


TW  >tat  whidb  k  —rt  Cwydl^  <!wVwtiiii  k  tfc^  «      ^ 

tMd  ii  oiflera  aovsMlljr  ftoM  otfacn  la  Uie  vide  nage  Mkd  rarirtv  of 
■■da  poanbfe  hj  km  fiiCB,  tibs  hznr  of  ito  fpwW»  aoJ  t^ 
of  flflT  im  tiewifi  to  koU  the  boaes  doBoIr  imuliiif,     A 

looitaoa ;  on  the  coatmj,  it  naj  prated  a^ttaai  h  b^ 
it  fSiiealt  to  briog  iolo  actioQ  the  fUcma  vlucli  »  fomiAlial 
by  dw  wl^e  of  ibe  booe  wben  it  aiiLti  tbe  notaoo.      In  «  5«ra^ 
healtlif  pcnoD  tin  dbow  or  knee  cmnaot  be  diilooBled  br  flexkm. 
Hie  we  moCkm  k  fiamlly  arre^utl  by  brwd  oooteet  of  the  soft  paitf^ 
bf  the  edl|^  of  the  jiiinK ;  wbile^  oa  ihe  other  hmil*  to  9»A  faum 


M  limited  bf  the  stroctum  of  the  jocnt  itaelC  and  hjper^ 
ejrtwwioo  at  nooe  fiiTon  dialoestioD  by  mptoring  those  Mrmtunefc.  A 
lony;  num  of  to«rtion  in  one  pbne  doca  wA.  make  the  jotot  insecore  eo 
Umu;  OA  the  two  bony  mrfac^  rest  n^niirely  a^iikst  ea^  other,  as  thrr 
do  In  liitf-  hin^.'-jftintft ;  but  when  the  change  of  positUMi  neket  thi:<t 
OMitaot  '  ;<^  in  alKlticdoo  of  the  ann^a  di^naring  forre  exertr^ 

in  the  'i  >  of  tin:  loo^  axis  of  tb«  bone  k  reskled  onlv  hv  the 

enpaak.  Under  certain  mrxlirionjs  tlftcrcfon.-,  it  mar  be  said  tKat  free- 
d#mi  of  mr»tton  in  a  jinni  dimiiiishps^and  limitatioo  of  motion  inrrranra, 
the  liability  to  flifdoratiim. 

Ihtipajr  of  iKm»;  jfiintH  Hivoni  dl^l<>ra(ion  by  removing  the  obetade 
which  the  neocMilv  nf  cimtin^a  varimm  Ix^tworii  theartirukraaifaoea 
would  othfrwiflc  Interinm*.  (See  Chapter  XXXVL,  Dislocatiooa  hy 
Di-^ttf^ntion.) 

The  d«!Alnirtinn  nf  ihv  li^ment^  by  vi*>Ience  or  disesiie,  and  frac>- 
tare  or  diw^aja*  of  th<!  Ihmiv  tMtnstituents  of  (he  joint,  favor  di!^]ncatioa^ 
and  the  fracture  of  an  a.H!<<x7iat(i]  nr  |iamllr1  bone  may  liavc  tlic  sanw 
efli'ct,  at*  fractuftt  of  the  ulna  favoM  diitlocation  of  the  hi<ad  of  the 
radium. 
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Immediate  or  Determining  Causes. 


A  bono 


may  w  uislociitc^l  by  (1 )  exUTnal  violeiut*  n|»|>lic<l  (n)  dircotlv 
to  it  nt  or  near  its  end,  or  (h)  indirtTtly  and  at  a  dihtatue  from  iuend ; 
(2)  by  niusfular  action. 

1.  External  Violence.  Dislocations  by  direct  violence  are  rare,  espe- 
cially if  the  clasf*  is  restricted  to  those  caM?s  in  \vl)i<'h  tlie  violence  falls 
n|Min  only  one  of  the  bontv*  forming  tlie  joint  and  forces  it  dinxrlly 
away  fmm  tlie  other.  Thus,  the  head  of  the  humerus  has  l>een  <!riven 
luiekvvard  (subspinous  dislocation)  by  a  blow  of  the  fist  (Bnseh)  or  by 
a  fall  in  which  tlie  front  of  the  shoulder  stnick  a^innt  the  e^.irner  of 
a  table  (Kronlein),  or  inward  by  a  fall  u[K)n  the  outer  eide  of  the 
shoulder,  or  even  downward  into  the  axilla  by  a  force  received  upon 
and  first  breaking  the  acromion  (Kronlein,  Slinison). 

In  di?4kK'ationH  by  indirect  violence  the  mecliuhism  may  vark*  greatly. 
The  f<»rce  in  some  ea^es  is  exertwl  directly  ahmg  the  long  ajti>  of  the 
boDe  while  the  limb  is  in  a  |M>hition  in  which  the  articular  8urfa<H>s  do 
not  T9st  squarely  upon  each  other,  and  the  head  of  the  bone  is  driven 
out  of  its  socket,  as  in  some  dislix^itions  of  the  shoulder  by  a  fall  nj>«tn 
the  ont»tretche<l  (alKlncted)  arm  or  by  muscular  action,  or  in  dislitca- 
tion  of  the  outer  end  of  the  clavicle  by  a  fall  u|H)n  the  shoulder.  The 
mechanism  h  similar  to  that  of  the  first  furm  rtf  disU>cation  by  dirwt 
violetK*e  mentioned  alwve.  Or  a  much  slighter  force,  favored  by 
conditions  of  leverage  established  at  the  joint,  tears  the  capsule  or 
a  ligament  and  produces  a  dislocation.  This  is  the  most  common 
tnet*hanism.  The  conditions  of  leverage  are  found  at  all  (xjints  where 
normal  movements  an*  arresteil  or  no  movement  ]H'rmitte«l.  The  liead 
or  neck  of  a  moving  Ujue  is  arrested  by  the  etige  of  thec<;trres|M)nding 
articular  cavity,  or  by  a  projecting  jM>iiit  of  bf>ne,  or  by  a  tense  liga- 
ment or  portion  of  capsule;  this  at  once  becomes  a  new  centre  of 
motion,  a  fulcrum,  and»  the  force  eontiiniing  to  act  at  the  end  of  the 
bone  <»r  limb  (the  long  ann  of  thr  lever),  the  head  of  tlic  bone  (or  short 
end  of  the  lever)  is  fortn^i  Jiway  abnormally. 

When  the  forci-  is  exerted  ir»  a  direction  in  which  normally  no  motion 
iR  pennitted,  a«  latendly  at  the  elUiw,  ankle,  or  knee,  it  mecLs  at  ontv 
with  greater  resistance  than  that  habitually  found  at  the  extreme**  of 
normal  ranges  of  motion,  and  if  it  is  great  enough  to  ovcrci»me  this 
resistance  it  is  more  likely  t<i  cau«e  in  addition  other  and  jn-rhajwi 
extensive  injuries  of  the  soft  parts  or  of  the  lM)nes, 

Violence,  then,  acting  in  a  given  manner,  may  cause  a  fracture,  a 
diAlocalion,  or  a  sprain  ainv^rding  to  its  force, the  stniigth  of  the  n'sisi- 
nmv  ofTere*!  by  the  lignments  and  the  lHme«i  to  whicli  ihey  arc  attached, 
and  the  prolongation  of  it**  action. 

2.  MnsctilAr  Action.  <^>ntractii»n  of  the  corres|>nnding  muscles  can 
caure  thr  di-liK-aiion  of  a  soiind  joirjt  in  either  of  two  ways:  it  can,  by 
rapidlv  moving  the  limb,  cotninnuimte  to  it  a  momentum  which  acts 
in  the  rame  manner  as  exti-mal  violence  and  produces  a  di^locsrtion 
when  tlie  normal  limit  of  Che  range  of  motion  im  reached  and  eondi- 
itODS  of  leverage  are  eetablished.     A  cane,  probably  of  this  kind,  waa 
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ohritTVL'd  by  S^tlillot:'  a  woman,  forty-six  years  old,  wlio  dislocated  hor 
ehouldor  by  rai«iing  her  arm  to  slrike  a  blow.  Or,  sccoiuily,  tijo  niiis- 
oular  contraction  uoU  like  external  violence  received  at  or  near  the  eud 
of  the  bono,  or  transiuittc<l  along  its  lon^itndinul  axis,  and  drawn  the 
lionc  out  of  its  s*>cket.  For  this  it  is  essential  that  one  or  two  muaclcs 
should  c^)ntract  violently  while  the  others  that  normally  act  uimhi  tho 
joint  remain  pjis^ive,  or  that  the  limb  Mhoiild  Ikj  in  snch  a  i»osition  tliat 
tiie  line  of  tniction  of  the  nuLsclort  is  nearly  |iar.illcl  to  tnc  op|Mising 
articular  surface.  Inntances  of  ihi^  kind  arc  common  at  some  joints ; 
dtsln«itic»n  of  the  lower  jaw  i.«  commonly  caused  by  nmscular  action 
in  yawning,  lauglunjr,  nr  vomiting,  an^l  (ttliers  have  been  chubihI  iu  likfi 
manner  at  tin?  shoidder  anti  hip,  and,  very  cxct'|ilionalIy,  at  otiier 
joints.     As  illustrative  examples  may  be  mcntinne^l  the  following: 

A  man,  fifty-one  years  oh],  disliwated  both  ^liouidcrs  (KnU**>r:ieiii<l) 
by  <lrawinn;  hinis4'lf  up  with  his  IiiukIs;  a  jMiinter  disliK^itod  liis  shoul- 
der while  iNiinting  a  ceiling;  a  woman,  by  trying  t^)  lift  a  heavy  abject 
fn)m  a  shelf;  a  man,  by  trying  to  lift  at  arm*rt  length  a  luravy  b<Kik 
from  the  flo<ir ;  and  a  woman,  by  carrying  a  luravy  load  upon  iier  lu^ad 
with  Ihjth  arms  uplifte^l. 

Many  cases  have  birt^n  miwrtiMl  in  which  dlshK'jition  ha**  Imi'II  csiusinI 
by  the  ctmvulsive  a)ntrjiclinns  of  indiviiltials  alUM-ted  with  cpile|isy, 
tctanuH,  or  uraemia,  or  [)oisone<]  witlk  Htrychidne.  In  nianv  of  tlii*- 
oasos  re|K)rtod  as  such  the  dislot»atirm  may  have  been  cause*!  by  vio- 
lence n^ceivcd  in  fulling  during  a  Ht  or  iw  striking  fJie  limb  agaiost 
some  olijcct,  l)ut  in  n  number  of  them  the  history  |H»sifive!v  establishes 
the  absence  of  any  otlier  cause  than  the  contraction  of  the  iimscleR. 

In  these  cjises,  as  in  fractures  by  nuisi'ular  action,  it  is  nnneccsMan' 
to  suppose,  and  unwarninte<l  to  claim,  that  the  Mrcngth  of  tlic  capsule 
or  ligaments  is  less  than  usual,  or  that  the  structure  of  the  joint  varies* 
from  the  normal  in  such  a  way  as  to  facilitate'  the  pnMluction  of  the 
dislocation. 

The  |M»wer  of  vofnnfurjf  4]ish>cation  of  one  or  sevend  joints  has  l)eeD 
occasionally  observe*!.  In  a  larg<*  prn|>ortiou  of  the  ctxsvA  it*»  ap|)oar^ 
ancc  has  f*»llow(^l  theoccurrenre  of  a  tnunnatic  disloi-:itiou  of  the  same 
joint,  but  in  a  few  instances  tl»e  history  of  the  individual  ci>ntain<*<i  the 
nH!ortl  of  no  tmnmatisin  or  diseiistMi  oontlition  to  which  the  {K'culiarity 
coiiltl  l»e  refcrrc<l. 

C.  Recarrent  or  Habitual  Dislocations. 


Individuals  are  ix*<*asioually  olisTved  in  whom  •lisloration  of  some 
one  joint,  cnmuionly  the  shotilder,  but  also  th*'  hip,  jaw,  and  clavicle, 
fre«pienlly  recurs  un<h'r  the  inHiirnce  of  some  slight  rranse,  and  who 
have  aequiretl  this  liabilitv  as  the  result  of  an  onlinary  traumatic  di««- 
]oc;ition,  or  of  imralysis  ol  one  or  more  of  th«*  nmsch's  of  the  joint,  or 
of  fracture.  Tlie  first  class  will  In*  conHi<leii'<l  in  CliMplor  XXIX. ;  of 
llie  others   tlu*   tollowing  case,   n-iiorttKl   by  Sir  Asthy  (A>o|m.t,'  will 

'  HMilloL:  Diet  Knc,vrlu|i/ilt(|iiu,  Art   (.nxntHHiit,  |».  :S1. 
*  ON(|ivr:  Disl(>ciiiious  Hud  Krat<turv»,  Am.  cl .  ]St4,  |i,  P. 
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lliistnitiuii :  **  A  pMitlt'inaii   IiuiiikmuhI,  its  a  junior  otVu'cr 
lis  hlii[>,  lo  1k!  |>la<*i*«l  iiiidiT  tlit'  ordurh  uf  oiiu  uf  tliu  nmtvs 


when  the*  i':iijtaiii  wa<)  on  Hliure,  and  lor  sonio  trlHing  oSoncu  wus 
|MinihliH]  in  tne  tollnwin};  manner:  liis  t'lHit  was  |)la<-4Hl  ii)M>n  a  Hinatl 
prtijci'tion  on  the  iltfk,  un<i  hi^^  arm  wii**  lusho<l  tightly  Toward  tlio  yard 
of  ihi'  hhiji,  and  thuH  k('|tt  extoncliHl  for  an  hour.  AVhi-n  hi*  rt'lurntil 
to  Kngland  he  had  the  jK>wtT  of  rciwiily  lhn>wing  that  arm  fnmi  its 
socket  merely  by  raining  it  toward  hi^  h«ul,  but  a  very  h\\^\\i  extouHon 
rednwd  it ;  the  muj«:Ics  were  »!»«»  wasteil,  as  in  a  <^r*  of  |>araly.sis." 

The  explanation  is  t4t  l>e  ftuuitl  in  the  loss  of  Mip|H»rt  ti('e:isionetl  by 
tlio  diminution  of  the  toni<'ity  (»f  the  muM-lrs  which  in  f^nrh  joints  ns 
the  slionlder,  take  the  plavx*  of  short,  firm  li};Mment>>  and  h*»Id  the 
artieular  ^tiHaees  in  rontaet  with  eaeh  other,  a  lo2<s  whieli  allows  the 
Inuu-^  to  be  tS4'[)anitcd  by  tlie  aetion  of  (gravity,  or  by  an  eflusion  int(» 
the  joint-,  until  the  se|Hinttion  is  nrreste<l  by  the  eji|>sule.  Whi'u  thus 
scfKinite*!,  a  sii^lit  fi»r<i'  ih  !^iiiru*ienl  U^  ihniw  tlie  h(*:id  of  the  htniieruH 
{1081  tlie  e<l^'  of  the  j^lenoid  cavity  and  pHHliKX"  a  di^^hn-ation  \vitlH»ut 
niptiiri-  of  thu  eapnie. 

The  e:is«'S  of  dishH-utioti  due  to  limite*!  [tandysis  of  |M'ri|>hend  origin 
nuint  not  l>e  confounded  with  thiKSt^  sometimes  aeeom|>anyin^  the 
arthn>|Nithie.s  that  citmplicate  H>me  |KtnilyM-s  of  i*entr;d  origin  and 
some  e^iH's  of  ei'iitnd  nervous  disease  withuut  pai'alvttih.  In  tlu;  latter 
the  articular  |Hirtit»n.s  of  the  bones  arc  abstirlied  in  tlu;  |>»*o^reM.N  of  the 
distniM^*,  and  thus  even  a  j<»iMt  the  l>«»nes  of  which  are  normally  held 
rloHe  i<»^clher  by  li}^imenth  btvomes  a  1(k>m4'  one  by  lohH  of  b<ine  hul>- 
staiKH.-.  Strictly  siM-akin^,  .nueli  I'aws  in  which  the  articular  eutl  of  the 
Uine  lioh  becu  entirely  ul>HorU-il  du  not  come  within  the  delinition  of 
ditdocation,  but  elinicriitlv  it  is  pro]x^r  and  convenient  m>  to  designate* 
Ihom.     (See  lltapter  XXXVI.) 

The  nneqaai  growth  of  (tindlcl  anti  aKsoeiate<l  Imnes,  tibia  and  libula, 
or  rudiuti  and  ulua,  m:iy  cnu.H*  dislocation  at  one  or  the  other  entl. 
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IICAL  ANATf>MY  P 
ANU  THE  PU<Xt> 


VT  ni?=L<X*ATIO08;  OOXPU- 
PAIR  AFTER  EEDOCTION. 


PATHOLOGICAL   AKATOKT. 

Ab  a  traumatic  dialoeatioo  oooaats  in  the  forcible  overeontB^  of  the 
ooraial  re^traiiitd  upon  the  modoo  of  the  joint  in  ooe  or  mntr  dirvc- 
tionn,  restraints  oS<;red  by  tbc;  ligamentis  and  cajkMile  of  tbe  joint,  it  t4 
aluKWt  tfivariablj  acoompcmied  by  rupture  of  a  l^ament  or  of  tbe  cap> 
mle.  There  is  some  rea«>n  to  think  that  dislocation  of  the  inferior 
maxilla  may  lip  an  exoeplioa  to  this  mle,  but  the  lack  of  opportnnitica 
directly  to  examine  naeb  ones  leaves  the  qoestioa  in  doubt.  In  cnar- 
thnxliai  jointa,  e^wetaJly  tbe  shoulder,  where  tbe  l^mentfl  are  loose 
and  where  the  bonea  are  held  toeethcr  by  tl»e  tonicity  of  the  moaclea 
and  the  atmospheric  prcsmre^  such  a  chai^  aa  dropgy  of  tbe  joint  maj 
■o  annul  the  effect  of  the  latter  agent  and  overcome  the  former  by  filling 
tlie  capsule  with  liquid  that  ini&inuntes  it^ielf  between  tbe  cootiguaua 
artR-iilar  titirfaees,  that  the  head  of  the  bone  falls  awat*  from  its  !<ucket 
and  the  joint  becomes  lr>o^  like  that  of  a  flail;  under  such  circum- 
stances dijslocation  may  occur  without  niptuit*  or  laceration. 

The  m^iAulc  of  an  enarthrudi^d  joint  is  torn  upon  the  side  towaid 
which  the  di»tal  Ixnic  is  displaci^d ;  in  joints  of  other  forms  the  lig»- 
ment>t  tii.'iy  l>e  broken  on  either  or  lioth  eide^,  the  extent  and  character 
of  the  injur}-  van>ing  with  the  character  of  the  force.  The  rent  in  the 
<!np-*ide  nmy  l>e  Hniiteil  in  extent  and  simple  in  form,  merely  a  hmg^i- 
iudinal  or  tnmsvers*;  slit,  or  it  nmy  be  irregular  or  may  even  involve 
the  entire  |)i*riplierv.  Intstead  of  Bufiering  a  rent,  the  capsule  may  be 
ti)rn  nuay  from  the  bone,  sometimes  bringing  with  it  portions  of  the 
JHine  itnelf  or  retnaiulng  continuous  with  the  periosteum  strippe<l  up 
fnim  (he  Khafi,  Under  himilar  condition.-!  the  pr>sition  of  the  rent  in 
ihe  ca|mule  is  very  eonslnnt,  for  it  in  <leterndned  by  the  |HHtnre  of  the 
h»md  and  the  direction  of  the  force.  In  addition  to  the  laeeration  of 
the  capHule  and  ligament^i  produced  l»y  tJie  pressure  of  the  bone,  others 
tnay  Iw  caused  by  the  tearing  o3*  of  attacheu  muscles  that  are  put  upon 
the  Htrctch  by  the  displa^^enient.  This  may  be  effected  bv  the  avni&ion 
of  the  tubcroMitics  uj>on  which  the  muneles  are  iniserted  ;  the  bone  yields, 
and  the  lacenitiiMi,  M;irtin^  from  the  broken  .surface,  extends  acrosaand 
thniugli  the  adjoining  j^jA  iurt.s.  Thin  i^  a  frefpient  acoompaniment 
of  dir^location  forward  an<i  downwanl  of  the  nhoulder ;  the  supra- 
MpinntuA  and  infrn^pinatus  mii.^*1eH,  in^rted  respectively  upon  the 
npfM^r  and  middle  facets  of  the  gn^ter  tulx^rosity  of  the  humcnis,  arc 
put  U]M>n  the  stretch  and  one  or  botli  are  torn  nway  from  the  Ume. 

Tbe  eofl  partfl  overlying  tlie  capsule  may  be  torn  by  extenbion  of  the 

414 


i 


COMPLICATIONS  OF  RECEST  DISLOCATIOXS,  415 

rent  in  the  capsnlc  if  tliey  nrc  closely  adherent  to  the  Intter,  or  by  Uie 
forciltle  [Kissa^  tljrou^h  ihrni  of  tin'  tlisplacod  Uiiic.  Tho  8urnniiu1in^ 
mufeolefl  on  the  side  t4>\vanl  wliich  the  tlihiilacenuMit  takes  place  may  l)e 
oontuseil  or  torn  by  the  jKissiip?  of  the  l>one,  and  thost*  ujxtn  the  ojijhi- 
Hite  side  hy  bein^  put  njwn  the  stretch.  HUnxI  is  fre<?ly  extravnsate<i 
into  the  celltilar  tiH8He  from  the  ruptnreft  vessels. 

The  cartilagc«i  of  ineriistution  may  be  bruiseil  and  sometimefl  chipped 
in  tlie  pa£s:tge  of  the  surfaees  aeross  each  oilier,  and  projeetlng  [tortionn 
<tf  lx»no,  a[>ophyses,  or  the  rim  of  an  orbietdar«ivity  may  be  broken  ofl*. 

Tlie  Ijone  itself  wKlom  jui.-vses  to  any  gn-jU  di-ilaiu'e  from  its  normal 
position  ;  iti*  progrt**.s  is  arrested  by  the  li^menl.t  and  mu*tcleii  that 
remain  untorn  luid  the  re.sistance  of  the  soft  fuirts  that  it  premises  upon, 
and  it  comes  to  reet  lying  direetly  u|M»n  the  adjoining  bone  or  with  some 
st)ft  part**  inter|K>j?ed.  Its  |x>sition,  as  taken  in  the  |»riniary  di;!iplaoe- 
ment,  may  be  changed  by  the  renewal  of  external  violence,  by  gnivity, 
by  a  elinngc  in  the  position  of  the  limb,  or  by  the  s|iasnioilic  contrac- 
tion of  attached  nuisc^lcit,  but  the  s<t?(tndary  jtosilion  ("  consecutive 
displacement  ")  is  iiabitnally  determintil  by  the  resistance  of  untoru 
ligaments  which  constitute  the  fulcrum  or  pivot  about  which  tlie  bone 
turns. 

OOMFLICATIONS. 

Other  injnricii,  and  severer  or  more  extensive  forms  of  thoM 
already  mentione<],  may  e<x;xidt  with  a  dislocration  as  complicationa« 
They  include  fracture  of  the  bone,  jtartial  or  eom]>lete  nipture  of 
hny^c  bltK>dvessels  or  nerves,  and  extensive  laceration  of  the  soft 
])arts.  To  constitute  a  "complication"  of  the  dislocation  the  aswci- 
ate<l  injury  should  Ix*  the  direct  or  conset^utive  result  of  the  original 
violence  u|Kin  adjoining  tissues,  and  should  create  special  indications 
for,  or  diffifulties  in,  treatmml.  A  fi-aeture  «»f  the  leg  caused  by  the 
same  fall  that  dislocates  the  shoulder  is  not,  in  (his  &enM.%  a  "e<3mpli- 
cation  "  of  the  dislocnttion  ;  but  a  fractun*  of  the  ulna  accrmipanyiug 
dislocjition  of  the  radius,  or  a  fracture  of  the  neck  (»f  the  humerus 
a<yinnp:inying  disKxation  of  the  shoidiler  i*^  a  eomplieati4»n,  for  the  two 
injuriis  art^  associated  in  their  origin  and  in  their  treatment. 

fio&ea.  Not  all  fn»cturt»s  iliat  coexist  with  dislocation  of  even  tlie 
name  bone  are  necvissarily  to  l>e  deemed  complications,  nince  ^ome  habit- 
uallv  ac<v>my>any  certain  dislocations,  may  even  not  he  rccogniasable 
cliniuilly,  and  neither  receive*  nor  rwjuire  swcial  treatment.  Such  aro 
fnu'turcs  of  apf»]>hyse.s  or  tubercles  to  whicli  muscles  are  attached,  and 
WMue  fracture*?  of  a  i>ortiou  of  the  artirnlnr  end  of  the  Uine  or  of  the  rim 
of  an  orbicular  cavity.  In  others  the  di^hx'Ution  is  rather  to  1k»  <leemed 
a  complictition  or  incident  of  the  fnictnre,  since  it  is  nutdc  por^sible  by 
it,  as  in  some  fnu'turcs  of  the  vertebnr  and  in  fniciure  t»f  the  olecranon 
with  displaermcul  forwani  (or  iipwan!)  of  the  nidius  and  ulna. 

ISclaiively  ominwin  an*  thos*»  in  which  the  f<trce  is  «v\('rt<»<l  through 
tiic  hiiid  ttf  the  bonr  ti|>on  tlie  margin  of  the  oppt^^ing  articular  sur- 
face, bn^akingoffthe  latt<'r ;  thedishHiitetl  bone  Icavi's  the  joint  through 
tlio  gap  ihurt  created,  driving  the  fragment  U'fore  it,  or  eltu^  tears  the 
ea|>ffule  and  (^c4i)m's  in  the  tisua]  nutuner.     The  commonest  exampletf 
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Tabuc  ot  400  REcrnrr  Tiuitmatic  niHi/»cATio»8  (Kb^nlkdi).* 

HoeriTAL  AKD  PoLVCIilNIO. 
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8h*nil«U'r 
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M.-r  ■   ■■■■ 

AcntiiUoclavicutar 
Utwcrjftw   .... 
ivrvlefti  verlcbne 


Kind. 


UlM 

ObiiirAtor    .  . 
I'iiMp 

l/lttTAl    .     .    .    . 
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hnckwunl 

*ii<lnxlllury » 
EitTU    .   .   .   . 
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3&IV 


ToUls. 


8   S 


atKtx 


vn 


PprceiiUM^ea  of 
frequency. 


&1.7 


27 .2 


n.2 
27:  fl,7 


\jrtmvr 
cxIit'inllT, 


rppcr 
cxtn-iiilty, 
ant    KL2 


Trank, 


Tlie  following  iahh*  snmmariKes  the  other  two  with  Mnlpaigne's 
slntiHtir,^  of  the  IIf»tel-Dieu  : 


MmlRalsnc,  hn«plUl 

KKtolcIn,  hnfplUl  ami  poljrcllnhi 
Mtmvnn.  Iw«t>li»l  ami  dlkpenaary 


«1 


upper  vxtrnnltr 
IA.7  fiftrrvfiL 


LriwerextrcinUr. 
12.A  perevnt 

5  " 


Troalu 
in     " 


These  Uihlfsi  show  the  p^rcjit  rchilivr  fnHjuenev  of  dislofntifttis  of  fhi* 
U|»|KT  rxtrt'iiiity  ns  c^>mjwmHl  \v\\\i  iho.-M'  of  i!m»  loWiT.  K'U*h  «'t  of 
Mtii(isli<*.s  nhow.-^  ihiiL  ili.'^liH'iitioii  of  the  shoiiMrr  is  fur  tiion*  (*oiiimon 
than  that  of  iiriv  nituT  joint,  nnd  tliat  m-xt  in  fni|iu>iicv  conic  clishM^i- 
tionK  of  ihc  cIIm>\v.  Thcs<*  Iwo  illshH^atiuns  niav  he  cMtiniatinl  as 
U>p»th*rr  ntrMprisinir  froni  (wo-lhiwI.K  to  ihret^-fotirtlis  nf  all  ca-^c-S 
exeliiiltn^  the  phulanfres. 

Ai^t  l^ketwoen  tjuttt^a  and  ft'mnk^^  Mnlpii;^ne  and  Gurlt  found  the 
injury  three  tiine»  a.H  frcipicnt  in  tlic  fdrnicr  a.**  in  ll»e  h»tti-r ;  Kronh-iii 
found  it  five  tin»e>*  as  ^jmit.  I>isI<H-;itionH  itf  the  h'wer  jaw  are  an  ex- 
ception, Iwin^  four  tinicH  (Kronh'in^as  frcfjiiont  in  wmnen  a^  in  men. 

Ace.  No  afre  Ih  I'xcinpt ;  disliM-jitions  have  <K*<'iirred  a**  c:irly  a.*»  the 
moment  of  hirth  arnl  ai*  hitc  ils  the  w^*  (»f  ninety  ywirn.  The  n-lative 
linhility  to  iIm*  injury  at  ditfercnt  apeM  is  nliown  not  by  simply  eom- 
(Kiring  the  niirnhcr  nf  nuteH  obrtcrvi^l  at  those  aj^'s,  hut  hy  alsit  com- 
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jiarin^  thenc  niimlKTs  with  the  numl>er  of  people  af  those  agea  living 
in  the  community  where  the  ol>servation  is  mmJe.  This  oom|>;irihon 
lias  l»een  mmie  hy  Kronlein  for  liorlin,  with  the  following  results: 


FliB^mrcY  or  I>isi.ocatioks  at  OiprKKKNT  Aciicb. 


Alwolnte  flrcqnrnrjr 

ItclnllvL- auntbrr  of  penpl«  Uvlnir 

lU'lKllvo  fivtiuencT  u  coi»|iuk>d  fur  cquAlY 
nuiubvn  ui  iMHjpIc j 


I-IO 

11-31) 

n-ao 

n-w 

il-80 

M-40 

ftl-7D 

44 

m 

m 

« 

m 

tt 

2S 

M73 

Mm 

aficf 

1fl7« 

940 

fi» 

382 

10 

IB 

16 

1ft 

37 

S5 

» 

71 -TO 


IIT 

10+ 


From  (his  it  npiMiirs  that  a  Hmnller  projwriion  of  indivithmls 
lH»tw(t'n  the  Ji^ji'H  of  one  an<l  ton,  and  iseventyH»ne  and  eighty  yrnrs 
reti'ive  (lisl«>e:ititinH  than  in  any  otluT  <leea<l('  of  life;  and  the  hiphi'-st 
projKirtions  are  found  hetwcen  the  a»;es  of  tirtv-<»n('  and  sixty  and 
sixty-ono  and  ^venty.  It  xa  further  to  Im'  notienl  that  dishK'ation  of 
the  sh<ailder  ib  very  rare,  and  that  of  tlie  ellxyw  very  (Mininmn,  iH'fore 
the  age  nf  twenty-one  yeao,  KroideinV  tal»!e  ^*lH^\vs  that  of  201  nis**^ 
uf  the  stionhler,  in  only  two  were  tlie  iwitlents  h-.ss  than  lueiity-ono 
y<»ars  tdd,  ami  that  of  100  est-Ji'?  *»f  the  ell)o\v  SO  wen*  no  ttlder,  the  ajre 
in  31  l>einjr  l>etwe«ni  one  and  ten  years,  and  in  -4!t  between  ek-ven  anil 
twenty  years.  ('orniKinHl  with  fnietures,  it  appears  that  the  liahility 
to  diishxntiun  is  lesist  ilnrin^  thfwt*  jK^rimLs  of  life  in  whieh  the  liahility 
ti>  fraeture  is  j;rc»:West — that  is,  in  iiifanev  and  yonth  an<l  in  old  a^; 
the  latter  part  of  this  statement  may  ne<si  sonu*  nxMlification,  fitr  while 
diHlor:ition8  an*  rare  aAcr  the  a;;e  itf  s<»venty,  thry  arr  n-lativrly  fn*- 
ipient  in  the  pr(H»e«linp  <iemde.  The  liahility  to  carh  inen-a^'s  iVoiu 
mlolenceiice  through  middle  life. 
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()ylefl  of  the  femur  had  pHmH-ted.  There  was  no  bleeding;  the  limb 
bei^aino  greatly  swolk'ii,  and  the  patient  died  on  the  tenth  (Jay.  The 
artery  an<i  vein  were  found  to  have  b<*en  torn  completely  across. 

Dr.  M.  (loldsmith*  reported  tl»e  case  of  a  man,  forty  years  old,  wlio 
suffered  a  di.sloeation  of  the  left  femur;  "the  he;id  of  the  iKine  l)eing 
thrnftt  under  Ponpart*s  ligament  overrode  the  margin  of  the  jielvis  in 
fiuch  a  manner  as  to  underlie  the  femoral  artery  ;  it  riMunined  unreilueed 
for  two  months,  when  he  came  under  observation  witli  a  diffu.seti  swell- 
ing oeeupvin^  the  groin,  filling  the  iliac  fossa,  and  extending  to  the 
middle  of  the  thigh  ;  feeble  nulsation  ;  tumor  iip|>earcd  a  few  days  after 
the  acr'ident  ;  pain  severe  ;  diagnosis,  aneurism  ;  tnnitment,  ligature  of 
the  ermimon  iliac  artery  ;  death  on  fifth  day."  The  femoral  and  exter- 
nal iliac  arteries  were  perforated  to  the  extent  of  an  inch  on  the  jk)^ 
tero-external  aspect;  the  head  of  the  femur  lay  in  the  cavity  of  the 
aneurism. 

Cases  also  liave  l>een  roiK»rte<l  of  ru]>tnre  of  the  anterior  and  |M>ste- 
rior  tibial  arteries  in  disliK-^ition  of  the  ankle;  and  Sedillot*  pnblishcHl 
one  in  which  the  bniehiiil  artery  was  rupturetl  at  the  eUM>w  by  being 
slretelie<l  over  the  end  of  the  humerus  in  a  tliskfcation  of  the  radius 
and  ulna  backwanl. 

Nerves.  Injuries  of  the  nerves  may  be  demonstrate*!  by  direct  exami- 
nation or  inferred  from  the  syni|itoms.  Kxumples  of  tlie  former  are 
uncommon,  and  in  some  of  the  latter  it  may  remain  in  doubt  M'hethi'r 
the  nerves  were  injured  by  the  displacement  of  the  l>oae,  or  by  the 
efforts  to  reduce  the  dislocation,  or  bv  the  inde|>endent  action  of  the 
violence  n|x>n  them.  It  is  asserte*!^  that  a  fall  uj>on  the  hand  or 
shtuilder,  without  lesion  t»f  the  skeh'lon,  is  eomprtent  to  cause  pals v  of 
the  arm  ;  hence,  it  is  not  alw'ays  to  l>e  inferretl  tliat  a  palsy  following 
a  dishxtation  has  been  eauseil  by  the  pressure  of  the  he:id  of  the  bone 
upon  the  nerves,  and  this  is  es|)ecially  true  of  those  cases  in  which  a 
blow  has  lM*en  received  dirt*ctly  ujwtn  the  shoulder,  and  the  deltoid 
alone  is  pandy/^. 

Tlie  injury  may  Im»  a  complete  rupture  or  laceration  of  one  or  more 
nerve  trunks,  or  a  contusion  with  extravasjition  (if  bloiMl  about  the  nerve 
and  amitl  its  fibres,  or  a  neuritis  ori|rinating  in  an  injiiry  of  s^»me  lesser 
nerve  aad  extending  thence  ^>  the  main  trunk,  or  an  inflammatory  pro- 
cess extending  to  the  nerve  and  causing  its  compression  by  newly 
formed  connective  tisftiie,  or  simple  compression  bv  the  displaecnl  lione. 

Rupture  or  laceration  of  the  nerve  is  anise*!  bv  violent  pressure 
against  it  of  the  displaced  end  i»f  the  bone,  and,  in  the  ease  at  least  of 
the  larger  tnniks,  it  appears  commonly  to  be  itssoeiatc*!  with  extensive 
liuvnition  of  the  other  soft  mrt8,  int'JiKling  even  the  overlying  skin. 
Omtusion  of  the  nerx'c  may  be  produced  in  the  same  manner,  and  then 
represents  a  leas  degree  of  the  sjime  injury,  or  by  compression  of  the 
nerve  lietween  the  displace*!  lx>ne  and  an  adjoining  [Kirtion  of  the 
skeleton^  as  between  the  head  of  the  huniL-rus  and  the  wall  of  the 
thorax. 


»  (J<.ia«mith :   Ariirri.  ,       '  '     '  t^       " 

fW>iii  Ui'-  r*<iui«villi-  Ml 
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The  symptoms  van'  with  tho  character  of  the  injury ;  laceration  is 
imnaMiiatoly  followed  by  motor  paralysit*  and  loss  of  sensation  in  the 
rt'^ioii  .supitliiHl  l)y  the  nerve,  which  are  jwrmanent  or  jwrsist  until  the 
intf^rity  of  the  nerve  is  restored  ;  in  (»ti»er  forms  uf  injury  then*  are 
varying  degrees  of  paralysis  and  loss  of  sensation,  numlme?^,  |iain, 
alteration  of  local  nutrition,  and  other  symptoms  of  neuritis,  ]iniite<l 
at  first  to  the  nerve  directly  injured,  and  afterward  perhaps  extentling 
to  others*  In  many  of  the  recorded  caM^es  a  cure  has  followed  the 
systematic  use  of  elwtricity. 

The  statistics  of  the  Friedrich's  Hospital  collected  by  Holm'  show 
that  of  1 12  cases  of  dislocation  of  the  shoulder  there  was  general  ]iaral- 
ysis  of  the  arm  in  7,  and  jwr.dvsis  of  the  deltoid  alone  in  10.  in  tme 
of  them  all  the  mus<*le8  supplied  bv  the  median  ner\'e  were  jwimlyzed, 
while  those  supplied  by  the  musculo-spiral  were  unaffected.  This  is  a 
very  much  largt»r  pro|>ortion  than  I  have  observed. 

The  reconletl  cases  of  rupture  of  u  nerve  verified  by  direct  exami- 
nation are  few  ;  the  following  arc  exaniples  of  difl'cn'nt  fonns  : 

Hilton*  examine<l  the  Innly  of  a  man  who  died  thirteen  weeks  after 
having  received  a  dishK-ation  of  the  slioulder  intJi  the  axilla  ;  tlie  del- 
toid was  much  atrofdiitHl,  the  circumflex  ner\'c  was  small  ami  was 
"distinctly  lacenited,  but  its  actual  condition  was  changed  by  some 
strong  cellular  adhesions,  fixing  it  with  the  radio-spiral  nerve  ami  the 
axillar)'  artery  to  the  inner  surface  of  the  subscapularis  nms<"le." 
Bouley*  presented  to  the  St»ci^t^»  Anatomioue  a  sptt'imen  of  complete 
dislocation  outward  of  Imth  liones  of  the  h>rearm  at  the  cHkiw,  witli 
fracture  of  the  outer  condyle  of  the  humerus,  caused  by  a  fall  ujion 
the  elbow  from  a  height  of  twenty-four  feet.  The  |mtient  refused 
amputation  and  die<l  twenty  days  al*tcr  the  receipt  of  the  injury. 
"The  lateral  lig:iments  of  the  el!>ow  wore  entirely  nijitun^l,  l>oth 
lM)ncs  of  the  fonnnii  were  hituated  external  to  the  lower  end  of  the 
humenis,  and  the  ulnar  nerve  was  lacerated  at  the  level  of  the  articular 
surface/* 

HoU  *  found  in  the  <lisstx*ting-room  a  cadaver  with  a  marke<l  deformity 
of  lheellM>w,  and  on  examination  it  api>o:ir«Ml  timt  the  individual  h:id 
suffere*!  fracture  of  the  up|>or  end  of  tiie  ulna  aii<l  dUliM-ation  of  the 
head  of  the  radius  upward  and  inward,  and  that  the  ulna  arter}'  and 
ulnar  and  median  nerN^es  had  been  completely  divided  and  had  not 
reunited. 

Miiller,*  seven  months  afUr  dislocation  of  the  shoulder  which  had 
been  <'apily  nnltiee*!  and  which  hail  been  followwl  by  gmdual  pandysis 
of  motii*n  and  sc'iisition  in  the  arm,  found,  by  an  axillary  incision,  the 
artery  and  main  nerves  tightly  compresswl  bv  a  cicatricial  band  alMUit 
a  quarter  of  an  inch  wi<ic.  On  division  of  tlie  band  pulsation  at  once 
reappeared  in  the  brachial  and  nulial  arteric:^ ;  sensation  and  muscular 
function  reappeared  gmdunlly. 


'  Holm  :  Scliiiii<ir*  Jnhr^'urh.  vol.  cxti   p  H2. 

*  Hilton  :  <iitv'ii  HmpitHl  R«^t*"''t«>  1*^*-  vol.  v.  p.  90. 

*  Roulej:  Uull.  dr  la  Sfrc.  Aiuitomiqnc.  1K37.  p.  lOL 

*  Hnll:  M<-diriti.  Jtthrhurh.  Wim.  IHmO.  p.  Ifil. 
*llflller:  (ViUrmlb.  lur  (  hir.,  !st^>.  p.  011. 
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Of  the  eases  timt  have  l)L'c'n  obBtTvetl  fliincully  tin*  injury  in  nio.t 
ha.s  been  attribiitcMl  to  tlie  ro<luction,  as  a  consoiiiienct-  of  Um  fctrciblc 
traction,  extreme  aUluction  of  thu  limb  (arm),  or  to  the  presence  of 
adiu'sions  iKHwwn  tlie  nervo  and  the  |wrtHwith  which  it  haw  \wox\  tem- 
porarily brought  into  (Mintaft.  In  wniic  of  these  oa>*ert  the  oorry*€*tnc»a 
of  this  view  i*aiinot  be  t(ue»tiontHl ;  in  others  the  uceesriary  data  for  an 
opinion  are  lacking. 

A  man*  tidy-four  years  oKl  was  seizefl  by  the  right  arm  and  t^hnkcn 
60  violently  an  to  dislocate  tlie  humerus  into  the  axilla,  (^nsin^  |min  in 
the  shoidder  and  instint  lo^s  of  fi-eling  and  motion  in  the  hand. 
Reduution  on  the  thin!  day.  "  8ix  wcvks  ufterwanl  the  whtiU?  bund 
and  hiwer  hide  of  the  foixnirm  wore  <edeinatons,  and  tlie  former  alM> 
hard  and  bniwn-likc,  resisting  prttssure.  Tlie  lingers  were  in  tlie  Hiiuie 
sl;ite,  and  the  whole  hand  was  dark  and  congested,  but  not  shiny  «r 
smooth.  The  jtiints  from  the  wrist  to  the  finger  ends  were  B<.>ro,  liwol- 
Icn,  and  very  stilT.  The  whole  pabn  was  Ihe  M*nt  of  pretty  wvcnr 
burning,  with  no  darting  or  other  pain.''  Partial  loss  of  touch  an<i 
pain-sense  in  the  inetlian  and  nulial  tH.-itribntion.  The  elbow  motions 
wore  |>erfect,  wrist  Hexion  gooil,  extension  lost ;  fiexion  of  the  lingorh 
gofid,  extension  and  lateral  inotioiiH  lost  from  palsy  of  the  exti*ubor6 
and  intcrossei. 

A  soldier-  fell  fix>m  a  tree,  striking  upon  and  dislocating  his  left 
shoulder;  the  disKxtation  was  reilnced  within  twenty-fi>ur  hours,  and , 
tlie  previous  iKiin  an<l  nnnibncss  disjippearing,  lie  reniuined  well  for 
four  weeks,  when  the  arm  l>egan  to  waste,  with  loss  of  |H)wer  which 
l>eejime  complete  in  a  iew  months.  Sensation  was  nuieh  less  altered. 
At  the  close  of  a  yisar  there  was  only  |iartial  ability  to  Hex  the  arm, 
and  slight  use  of  the  flexors  and  extenN)rs  nf  the  fingers.  Marked 
atropliy  ;  contraction  of  the  pronators.  Rapid  inlief  and  final  cure 
were  obl;iined   by  electricity. 

A  man^  twenty-live  yejira  old  was  ndmitti^tl  to  the  Hotel-Dieii  with 
an  intraeoriK^iId  dislocation  of  the  left  shoulder,  causcil  shortly  Indore 
by  'i  f'dl.  Anv  motion  coinintinitriittM]  to  the  Hinb  nins4-<l  great  |knin 
and  violent  involnnt;iry  eontnu'tion  of  all  its  muscles.  The  next  nioni- 
ing  the  dishx'ution  was  found  to  have  become  suliglenoid,  tlh'  limb  wa« 
oi>rnplet4'ly  par:ily/ed,  but  without  loss  of  sensation,  and  although  C4»ni- 
nnmii^ated  motion  wxs  still  (Kiinfub  it  did  not  e:iuse  reflex  (.*ontnieti4m8 
of  the  luusi'les.  lUnhurlion  W!is  readily  eflecte<l  with  the  aid  of  aiuui- 
thesia.  The  muscles  of  the  shoulder  n»acte<l  to  the  fiiradic  current; 
lhos<j  of  the  ann  and  forearm  *li<l  not.  The  limb  wasleil  rapidly  ; 
under  electrical  trejitment  an  almost  com|dete  eun^  was  obtained  in 
alkint  two  yi?ars. 

Krdidelu  '  ipiotes  Hutchinson  as  having  s(s^n  paralysis  of  the  sciatic 
nerve  follow  an  ii*ehiatic  dislocation  of  the  femur;  and  Sir  Astley 
Coo^K^r^  i|Uotes  a  i^\s>A*  in  which  numbness  of  the  limb  a<*conipaiiied  the 
same  injury,     C<Hjper'  idsu  quotes  a  case  of  snpnipnbic  disNx^tion  in 


<  Weir  MitchoU  :  InJuriM  af  Nurvea.  y.  KKI.        *  Woir  Mitcholl:  lute,  oit.,  ^  lOL 

*  Dui^btmno :  IK<  rElrctrinOiuii  UioUb^  2(]  vtl.,  p.  1711. 

*  Kronlctii:  I^m-  til,,  p.  M. 

»  t  \Mi{mr :  X^k..  ciL,  ^.  07.  *  Coopur :  Luc  ciU,  p.  74. 
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which  iho  preasare  of  the  head  of  the  fenuir  upon  the  anterior  crurai 
iKTVc  ojiiiscil  numbness  of  the  thigh. 

Viscera,  Kxohuling  the  common  implication  of  the  spinal  cowl  in 
«li.^liM^itinns  of  the  vfrU-hne,  then*  are  few  rt'oonhn)  cases  of  injnn*  to 
\w\vU  lyieiR  within  the  \hm\\  (»r  neck  by  disloeatod  l>onofs.  Such  injnrioH 
nnt.st,  to  a  jjre:Uer  or  Ich,s  extent,  aecomjwmy  disliHiUion  <if  the  head  of 
tilt'  fi'iniir  through  the  flcxir  nf  thr  a<'<*tjiliidi)m  into  the  }M'lvi.s,  and 
riiiiiplcte  dinloc:itiou  baekwani  (if  the  .-iternal  end  of  the  clavicle  lian 
ill  s(»nic  cas4?H  l>een  aeeompiniisi  hy  symptoms  indicating  pressure  on 
the  trachen  or  u'M>phu|r|]s. 

A  crtiw  that  it*  entirely  (inir|ue,  and  intenttting  not  only  lK«canse  of 
tlic!  cliKtanrr  to  which  the  Ihhic  miis  displae***!.  but  jdM>  Ih***!!!!!^  of  the 
ehahp.*s  stdi?k*f|iiently  undrix*»ne  by  (he  Imujc,  and  (»f  the  ease  with 
which  tlie  deformity  was  Imjimic,  is  re|K»rt*Hl  l»v  I*r<Mdiaska*  and  hy 
•  liiirrey/  who  had  ex:iminc<l  th<'  H|>e<-imcn.  A  l.'id,  sixleen  (ir  seven- 
le<*n  years  oUI,  dishK'ated  his  ri^ht  lninnriis  by  a  full  n|Hin  tlie  alMhieted 
elUiw,  and  the  h«ul  of  tlie  Ikhic  was  driven  Ix-tweiii  the  M'cond  and 
third  ribs  (I'ruchaskn  says  tlic  thini  rib  w:u«!  fnutnrcd)  into  the  chest, 
strippinjL;  up  (hi*  pleura,  but  not  |M*rfonitinir  it.  All  attempts  to  n-dnee 
it  were  unavailing,  luid  the  siil>se(|Uent  treatment  was  limited  t4»  veiie- 
HiM*tion,  warm  baths,  and  antiphlogistic  measures  for  the  relief  nfur^'ut 
svmptonis.  'I'he  iMitient  survival  until  the  a^e  of  tliirty-oni-  (forty, 
I'nM'haskaJ,  an*!^  although  the  arm  remained  ulMlnct*Ml,  pairMnl  bis  live- 
lih<KMl  bv  w^MMlehoppiti^.  At  the  autopsy  the  bend  of  the  luiliierus 
Wjis  found  within  the  thonix,  covered  by  the  pleuni,  nnil  its  n<>4'k  firmly 
plae(*d  lM'tw«*«'n  the  sct^itud  anil  tliinl  ribs,  Tlu'  lu-jid  was  stt  soft  that 
it  yielded  to  the  slijrhti'sl  pn-ssureof  the  finpT  ;  (Ih*  aiiieular  iiirtllap* 
nn<l  1h>iiv  texture  of  nil  the  |Minion  tlmt  lay  uithin  the  chest  bad 
entirely  ilisap|»eareil,  leaving  only  a  few  meiubrnnous  renuiins  i»f  ihe 
lunnerus,  itf  which  the  greater  part  s^'cnu'd  to  Itehtug  to  (he  I'oslal 
phMira.  I'rorliaska  des<'rilM's  it  as  *'  nakinl,  s*dl,  yiehling  to  the  s<>f(esl 
pressure,  presi'nting  only  a  thin  envclo|M%  ami  almost  empty  within, 
sinee  it  had  lost  more  timn  half  of  its  internal  bony  KuljKtance." 

Soft  Farts  and  Integument  (<*onipotnid  DishH-ations).  Although 
instaui'e^  <ti  lhl-i  roniplitaiioii  have  Inh^-ii  nvonled  for  almost  I'vei^' 
joint,  they  are  vet  of  rare  oeeiirn'iK'c,  and  maitdy  n-^lrieted  (o  the 
elho\v,  knii',  ankle,  and  phalangi*s.  Except  in  the  latter  ease,  (hey 
are  wmimoidy  (he  result  of  extreme  violenix',  and  th<*  wouml  of  the 
skin  is  prtnln«H.*<l  either  by  Hie  dinvt  action  of  this  violence,  or  from 
within  oiitwanl  by  the  proj<'ctirig  end  t)f  ihe  lM»ne. 

The  complieatioTi  ill  the  ras<'  of  the  larger  joints  is  ver)-  gnive, 
lMvaus4?  of  the  extent  ot' the  injury,  wliieh  is  usiudly  great  ami  marki<«l 
hy  nnieh  laecrition  am!  bruising  of  the  tis-inrs,  an<i  alni  bee;iu»«  of  the 
itpeeiiil  ilangent  kUm^  t<»  tlie  pmlKdite  infection  of  the  wound. 

The  treatment  may  rtrquire,  in  addition  to  the  most  rigorous  aoti- 
0(*ptie  meiL^iircs.  (he  partial  exeision  of  the  joint,  Im^ciuim'  of  the  diffi- 
rnltv  of  otherwiM-  pri»viding  enieient  dnunage  of  alt  the  ri'iM'ss**.*!  and 
|>ou«!lie:«  of  the  nynuyial  sac. 

'  PrvrhanltA:    I*iM|tiiMtn   Aii:it<HniAt>-|tliy«I(iL  <kr]e.   Iluiuftui.     Wtiefi,    1s1^  tjiiohMl  \vy 
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DISLOCATIONS, 


Compound  disUK^tions  of  the  shoulder  and  hip  are  rare,  those  of  the 
cU>ow  and  knee  less  so,  aud  those  of  the  smaller  joints  much  mom 
fretjuent. 

REPAIR. 

Only  a  few  observations  have  been  made  of  nnluced  dislocations 
underjroing,  or  that  liave  undergone,  repair.  Clinically  it  is  known 
that  ai'ter  a  peritMi  of  a  few  days  or  weeks  markeii  by  gradiwlly 
dinitiiishing  tenderness  and  swelling,  the  joint  ciui  be  freely  usc><l  with- 
out \Kili\^  but  tliiil  .sometimes  the  range  of  motion  remains  limited  for 
a  mueli  longer  (M^riiMl,  and  that  in  some  cases  there  is  a  marked  ten- 
dency to  ri*curi*enco  of  the  di:^location.  In  a  few  cases,  in  which 
patients  liavc  died  within  a  few  days  after  having  suffered  a  dislckca- 
tion,  the  surrounding  tif^sues  have  shown  the  remains  of  the  extrava- 
sation of  blood  that  had  taken  place  amid  them,  and  the  rent  in  the 
capsule  has  eitlier  been  occupied  by  a  clot  or  has  betm  empty  aud 
without  evidence  of  repair.  It  is  to  be  presumed,  however,  that  repair 
usually  takes  place  after  dislocation,  as  after  other  siibcutaneous  injuries, 
without  snppunilum  or  even  much  inflammatory  reaction,  that  the 
ruptured  (sipside  reunites  or  tliat  the  gap  in  it  is  filled  by  cundeusatiou 
and  adhesion  of  the  adjoining  connective  tissue,  that  the  lacerated 
muscles  and  ligaments  are  re[Kiired  in  like  manner,  and  that  these 
cicatrices  pursue  the  evolution  common  to  their  class. 

This  prf)cess  may,  however,  be  disturbed  by  various  complinilions. 
If  the  injury  has  lM?en  exceptionally  severe,  if  the  lH>nc  lias  Imvu  widely 
displaced,  aud  the  surrounding  tissues  much  lacerate*!,  if  the  eflbrtA  to 
reduce  have  been  violent  and  long  continuetl,  if  the  joint  has  not  been 
properly  immobilized,  if  jwissive  motion  has  been  injudiciously  l>egun 
anil  uinintaincHl,  or,  finally,  if  the  genenil  condition  of  the  (Kitient  ia 
unfavi>niblo  for  re|>nir,  the  inHniuumtor)'  reaction  may  Iwcome  vKcen^ 
sive,  and  even  end  in  suppuration  and  ])vu;mia.  If  it  stoats  short  itf 
tliis  disastrous  result,  it  may  yet  lead  to  |>artial  or  complete  anchyU^s 
through  the  formation  of  adhesions  l>etween  the  op|K>sed  articular  sur- 
faces or  the  thickening  and  retraction  of  the  capsule  and  peri -articular 
tis.«M]es.  The  older  records  contain  numerous  instances  in  which  sup- 
punttion  appcjirs  to  have  biicn  c«use<l  by  the  cflTorts  to  re<hic*,  but  this 
accident  has  l>e*^omc  much  less  common  since  the  introdu<'tion  of  anie»- 
thesia  and  the  substitution  of  the  so-cjdied  "  mild  "  methods  by  nwnip- 
ulation  for  the  forcible  traction  by  pulleys  which  was  formerly  so  much 
in  vogue. 

Fractures  of  ajwiphyses,  or  |>ortions  of  Ixiue  to  which  nuiscles  or  liga- 
ments are  attached,  are  rcjiaircd  either  by  bony  callus  or  by  a  fibrous 
band,  the  difference  de|>en<ling  on  the  extent  of  the  sepanition  and  the 
independent  motion  of  the  fragment  The  fragment  may  be  withdrawn 
to  such  a  distance  that  the  attaches!  muscle  or  muscles  pernuineutljr 
cease  to  exercise  any  control  over  the  main  Umc,  which,  in  e^mse- 
ipienee,  is  exposeti  to  frequent  and  casv  recurrence  of  the  dislocation. 

The  same  infirmity  may  result  froui  defective  repair  of  fracture  of 
the  rim  of  an  orbicular  cavitv.  Instamx's  of  the  former  variety  ar«? 
most  common  at  the  shoulder-joint,  those  of  the  latter  arc  found  at  the 
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hip  and  shoulder.  Another  cause  of  the  liabllit\'  to  recurrence  at  tlio 
fihonldcr— hjxity  of  the  «i|wulf — has  been  indicated  by  Jossel,'  who 
Imd  the  o|ijM)rtunity  ti)  examine  four  such  cases  after  dewth  ;  he  found 
in  all  that  the  supraspiiiatiis  and  infraspinatus  mu>ieles  liad  been  torn 
lw>sc  from  their  attachment  to  the  greater  tuberosity,  had  retnicted 
behind  the  acromion,  and  liad  un- 
dergime  atn)phy  and  faiiy  degenera- 
tion. The  relations  of  die  tendons 
of  the*e  muHcles  with  the  articular 
capsule  are  so  elosw?  that  the  rupture 
of  the  former  involves  also  that  of 
the  latter,  ami  the  retraction  of  the 
former  ere:Ue8,  bydmwing  havk  one 
side  of  the  rent,  a  large  gap  in  the 
npi>er  part  of  the  ca[>su1e  opening 
into  the  subacromial  bursa.  In  the 
pnRVHSof  cicatrizjition  tlic  front  jKirt 
of  the  capsule,  that  lying  U'twcen 
\t&  attachment  to  the  htunerus  and 
the  rent,  becomes  adherent  at  the 
edge  of  the  rent  to  the  under  sur- 
face of  the  deltoiil  close  bv  its  at- 
tacliment  to  the  acmmion,  while  the 
posterior  li|>of  the  rent,  after  retrac- 
tion with  the  tendon,  tM*et)mes  jwr- 
manently  iixetl  at  the  jKwterior  |>art 
of  the  acromion.  The  under  surface 
of  the  acromion  is  thus  left  to  fill 
the  gap  U'tween  the  two  lips,  to 
form  the  up|K*r  lindt  of  the  articular  cavity,  and  to  \h:  in  direct  con- 
tiict  with  the  head  of  the  humerus.  In  none  of  Jos«»er»  four  cases 
was  the  normal  communication  Ix'tween  the  cavity  of  the  joint  and 
the  sub.scapular  bursa  found  to  Ik*  enlargetl  ;  in  one  the  suuconi«)id 
bnn^  communicntHl  witli  the  jf)int,  and  in  one  ttie  tendon  of  the 
long  heiid  of  the  bleep!*  was  rujUuri^tl,  an<l  its  torn  end  hnd  l>ec<»mc 
fixed  in  the  bicipital  gn>4»ve.  In  two  of  the  cases  a  small  defect  with 
snKK»th  isjges  was  found  in  the  <^p>ide  1m:Iow  the  tendon  of  the  snb- 
tvoapuluriSf  and  in  (he  others  the  cnphule  ap|HMinfl  thinncH]  at  the  snmv 

IMtint.     Ap[KtrcutIy  this   indiciite«l  the   phiiv  at  which  the  hciul  of  the 
lumern^  escape^!  through  the  cap*u!e  at  the   time  <^f  the  first  dislo- 
cation. 

The  cavity  of  tlie  joint  w:is  greallv  enlargisl  by  the  changes  in  the 
(*upsnle;in  the  first  its  (!a[Kicity  was  !>0  cubic  centimetres,  as  against 
28  in  a  normal  joint,  and  its  length  along  the  upper  portion  was  10 
oentimetres  inHt<*:id  of  the  ni>rmal  ;VJ, 

This  condition  of  the  rjipsule,  aiJe<l  by  the  withdrawal  of  the  ooa- 
trol  and  nnipport  normally  supplieil  by  the  stipnispinAtus  ami  infra- 
spinatus musi'lcs.  si»ems  entirely  adtMpmle  to  explain  the  easy  ntnir- 
renoe  of  the  diKloaition,  and  the  recent  cneet^  uf  relief  by  oiicrative 

>  J&Mdl :  I)eubirh«  ZrUtchrifl  f&r  Chlnirric,  laM,  vol.  xUI.  p.  107. 
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shortening  of  the  anterior  portion  of  the  capsule  arc  corroborative  of 
the  opinion. 

Gangrene  of  the  limb  may  ensue  upon  the  rupture  of  the  principal 
vessels,  or  even  upon  extensive  laceration  and  violent  inflammatory 
reaction  ;  and  paralysis  of  one  or  several  muscles  may  manifest  itself 
immediately  or  only  afler  the  limb  is  again  brought  into  use,  the  result 
of  injury  to  nerve  trunks  or  of  cx>ntusion  of  the  muscle  itself,  or  of 
compression  of  the  nerve  by  a  cicatricial  baud  as  in  Mulleins  case 
quoted  above,  p.  419. 
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THE  PATHOLOGY  OF  UNREDUCE1»  ( "ANCIKNT." 

DISU>CATIONS, 


INVETERATE") 


The  clmn^j«>s  that  U\kv  plat'o  alK>nt  joinis  tlint  have  long  reniaiiu'd 
<li^l<)c:it(Ml  arc  well  nnilerstiMKl,  thnui^li  din^-t  ohsfTvatiiMi.s  ol'  many 
8iKvirnoiis  in  man  nntt  tlin»n}r|i  cxji^'rimfnt  n|H)ii  animals.  The.'H* 
cimngff!  an*  purtlv  tho  liirxH^t  result  of  purely  inHiimmatory  i>nH*<'8s«'8 
excitctl  hy  the  tniiimntisni  and  tiie  elmngetl  relations  of  the  (Mirt.s 
partly  that  of  di»*t»aso,  and  nartly  tliat  of  a  Heominj;  effort  of  nature  to 
create  a  new  and  si^rvit^'jdde  joint.  The  clian^*s  consist,  in  jjenend 
terniH,  in  the  eondensation  and  tliiekenin^  of  ronnivtive  tissue  ahout 
the  dittplaeed  bone  in  sneh  a  manner  a.s  to  prot<fet  it  apunst  further 
di>^|daoement,  and  in  the  change  of  the  iMHiesal  tlie  new  |M)ints  of  e^tn- 
tact  jmrtly  by  al>S4irption  an<l  |mrily  l>y  the  funuation  of  new  Ixtny 
oujgniwths  thniugh  (vmtinoed  ^li;;ht  irritation  of  the  Uuie  itself,  the 
|H*riosteuin«  and  the  adjoining  fibrous  and  llgaineiital  tissues.  The 
irritation  wliieh  leails  to  these  eljanges  is  furnishevl  by  nio(ii»n,  ns«r,  of 
the  lind>s  ;  the  most  strikint;  examples  are  found  at  the  shoul^lcr  and 
the  hip,  and  these  will  be  used  as  the  basis  of  tlie  following  (h^wTiption. 

Hie  first  phang<*s,  in  point  of  time,  arc  those  in  the  bruincdnnd  torn 
reft  parts  amid  which  the  end  i»f  the  bone  lias  liwlge*!  after  its  cscnjw 
through  the  n-nt  in  the  (^jisule.  The  hnise  eomH*<*tive  tissue  lying 
nlniut  the  v<*ss4.>Is,  nerves,  and  rMUs4*Mlar  bundles,  brui?>e<i  an*l  pressea 
Imck  by  the  liead  of  the  Ixtne  and  inliltnited  with  evtniv:is;He«l  bbM^I, 
reaet.s  in  the  usual  manner  under  the  tnnnnatisn)  by  Iweoming  ihe  n-at 
of  an  exudation  and  by  muttiplieiition  of  itn  ei>llulnr  elements.  The 
latter  follow  their  naiund  evolution  int/i  fibrous  tis^Mie,  and  thus  is 
forme^l  about  the  Iwnir  a  e^tntintious  fibrous  envelo|H»  enel«>sing  ae:ivity 
within  which  tb<'  entlof  the  Iwtne  lies,  more  or  less  free,  and  continuous 
fitnieturally  on  its  (Mit.side  with  the  ailjidning  tissues,  s*>me  of  which — 
vi'ssels,  ner\es,  and  muscular  fil»res — may  Ih-  firmly  ind>e«MiHl  in  it, 
Itts  inner  surface  is  i^tiiooth  and  lined  with  flat  <*i'Ils  reM*ndiling  th<MM; 
found  on  the  surf:uvf>f  n<irmal  or  accidental  bursa*,  an<i  it  i.s  inoisteiiecl 
by  a  small  ammint  of  li«piid  which,  in  some  <*as4^«,  eliksely  n^semblcs 
synovia.  It  seems  pmbable  that  when  n-al  synovia  is  pn^icnt  it  ih 
furni.'-.lieil  by  jxirtions  of  the  original  cjipsnli-  which  have  remained 
odiierent  to  the  l>one  luid  have  fornieil  part  of  the  new  aivity.  Indt*e<l, 
the  new  cavity  is  usually  only  an  ciilargeincnt  uf,  <»r  addition  to,  the 
original  one,  it^  connection  with,  or  it^  entire  iude|iendenco  of,  theoUI 
one  Iteing  determini'd  by  the  character  and  extent  <»f  the  rent  in  tiie 
captiule  and  the  iliMance  to  which  the  head  <»f  tiie  lH»ne  h:Ls  luucied 
through  it;  but  the  aipsule  may  Ih^  torn  away  from  tlu'  humeriLH,  for 
example^  m  compbUdy  that  it  tidl>  together  brhind  it  and  its  i-avity  ig 
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shortening  of  the  anterior  portion  of  the  capsule  are  corroborating 
the  opinion. 

Gangrene  of  the  limb  may  ensue  upon  the  ruptare  of  thepriot^ 
vessels,  or  even  upon  extensive  laceration  and  violent  inflanuntkiT 
reaction  ;  and  paralysis  of  one  or  several  muscles  may  manifest  m 
immediately  or  only  after  the  limb  is  again  brought  into  nse,  tbenak 
of  injury  to  nerve  trunks  or  of  contusion  of  the  muscle  iteel^ertf 
compression  of  the  nerve  by  a  cicatricial  band  as  in  Mulkr^soR 
quoted  above,  p.  419. 


APTKR  XXX. 

THE  PATHOLOGY  OF  UNUEDUCEl)  ("ANCIENT,'*  "INVETERATE") 

niSUKlATIONS. 


The  chan^H  tliiit  tak<' |ilatM?  aUoiit  jninls  that  have  long  remained 
<lisIocat«l  ant  wvU  iinderstiMxl,  tltroiii^li  itin'(*t  (il)S4Tvations  of  ninny 
spei^-inionH  in  niati  and  lliron^li  ivxpt^ri incut  npon  animals.  TIh'so 
changt's  an*  |mrtJv  the  <lin*(?t  rcsnlt  of  iiurcly  iurtaniniat4>ry  ])r<MH»s*^»s 
excite<l  by  the  traumatism  ami  the  chanji^tl  relations  tA'  Inc  part8, 
partly  that  of  iliKoano,  am)  iiartly  that  of  a  s*»eminj;  tUnrt.  oi'  natnri'  tn 
create  a  now  and  s<»rviwal>h?  joint.  The  t'hanfjrs  winsist,  in  ^'iieral 
terniH,  in  the  nmdensation  and  thickening  of  oonnd'tivt?  lissui*  idxait 
tho  diHjdai'cd  hone  in  stirli  a  manner  as  to  protert  it  a;;;dn^t  further 
di.Hpla<'en»ent,  an<l  in  the  chaiij;^'  «»f  the  iKtnr.H  at  the  new  |M»int.H  of  con- 
tact partly  hy  ahsorption  an<l  |t:i)*tly  hy  the  fornmtion  id*  new  hnny 
ouj^mwths  through  mntinned  slight  irrilntion  of  the  Ihihc  ifrndf,  the 
periohtcum,  and  the  adjoining  fdiroUH  and  lipiniental  tissnes.  The 
irrit^ition  wineh  hradn  I41  these  ehanfr*'!*  in  fiirnif*he<l  hy  motion,  ni*e,  of 
the  lindw;  tlie  most  strikint;;  examjdes  are  foimd  at  the  filionlder  and 
the  hip,  and  these  will  he  ns<'d  as  the  ha^is  of  the  following  de>yTi|>lion. 

The  tirst  ehan^'s,  in  |>oint  of  linn*,  nn*  thitstt  in  the  hniised  and  torn 
soft  |>art8  amid  which  the  cnti  of  tin-  hone  has  IikIj^mI  after  its  es<*ai>e 
throuji^h  tlie  rent  in  the  i^i|>snK'.  The  Ux>se  eiiniuM'tive  tisane  lying- 
alnint  the  vesHols,  nerves,  and  nnis<*nhLr  Imndles^  hrniiietl  and  pressinl 
hack  by  the  hwul  of  the  lM>ne  and  infilti-atetl  with  extravasjitL^l  liliHid, 
reacts  in  the  nsnal  manner  under  the  traumatism  by  iMM-omiiiir  the  seat 
of  an  exudation  anil  hy  mnltipliejition  of  itM  cellular  elementf^.  The 
Litter  follow  their  natural  evolution  into  fibrous  tissue,  and  thun  is 
formeil  about  the  Ijone  a  <M>ntinuouH  fibrous  euvelo|H' enrh»sin^  aciivity 
within  wliieh  the  end  of  the  bone  lies,  more  or  less  free,  and  continuous 
stmetnnilly  on  its  outside  with  the  a«ljoininjr  tissues,  some  of  wldeh — 
vessels,  nerves,  an*!  muscular  fibres — may  Im»  firmly  ind)edde<l  in  it. 
It8  inner  surface  ik  smooth  and  line<1  with  flat  e^lls  resembling  those 
found  on  the  surface  of  normal  or  aeci<U'ntal  bursie,  and  it  is  moistened 
hy  a  small  amount  of  liipiid  which,  in  some  CJist^s,  closely  resembltw 
synovia.  It  sei'uis  pn>bable  tluit  when  re;!!  synovia  is  present  it  is 
furnished  hy  pf»rtions  of  the  original  <•ap^Mle  which  have  nMuaintnl 
atlhorent  to  the  Intne  and  have  fiirnusl  |i!irtof  the  new  cavity,  IndtsHl, 
the  new  cavity  i^  usually  only  an  enlargement  of,  or  addition  Ut^  the 
ori|^nal  one,  it^  connection  with,  or  it8  entire  independence  of,  the  old 
one  l>eiug  determined  by  the  character  and  extent  of  the  rent  in  tlte 
capsule  and  the  diMance  to  which  the  he:»d  of  the  Ixme  has  pa^ised 
through  it ;  hut  the  ea}»sule  may  Ijc  torn  away  from  the  liuments,  for 
exutuple^  s<i  c*inipli*t4'ly  that  it  falls  together  Ix'himI  it  anil  its  mvily  \s 
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obliterated  by  adhesion  of  the  opposing  surfaces  or  is  shut  off  br  union 
of  the  torn  edges.  The  new  capsule  is  so  small  and  close  and  the 
Iiands  fornuMl  hetween  the  bones  by  the  condensation  and  increase  of 
the  surrouiidint^  tissues  are  s<j  firm  tliut  motion  is  jjjrojitlv  restricted  or 
wholJy  lost,  and  restoration  of  the  original  rehitions  t^au  be  effected  only 
after  a  division  or  laceration  of  those  tissues  far  more  extensive  than 
that  which  accompanie<l  the  dislocation. 

But  while  these  changes  in  the  soft  parts  tend  j>emianently  to  fi\  the 
bone  in  its  new  position,  other  changes  take  place  in  the  periostenm 
and  the  Uuie  itself  U|K)n  which  the  displaced  articular  end  rcst-s  and 
moves,  whiob,  on  the  other  band,  tend  to  make  this  new  position  a 
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IMdmpncotylotd  dtftoc»tlon  of  the  Keniur,  witU 
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SoAputa  BhnwinK  new  wxikcl  fbund  ta 
an  old  nnreducrd  nibcomcold  dtotocm* 
lk>n.    (CooTER.) 


more  suitable  resting-place  and  to  give  it  a  form  and  clmracter  like 
thnse  of  the  part  it  is  to  replace.  Thus,  a  new  cotyloid  cavity  may  he 
formed  upon  (he  ilium,  or  a  new  glenoid  cjivity  on  the  inner  side  of 
tlie  sc^ipula  adjoining  the  old  one.  In  this  new  formation  of  JHmetwo 
prfKH»sM:*s  may  take  pirt — production  of  bone  by  t!ie  pcriosteiim,  atid 
ossification  of  the  old  ligjiments  and  new  fibrous  tissue.  The  |)enos- 
tcnm  may  pro«luce  bone  cither  after  it  has  l>cen  stripped  up  or  while  it 
is  still  in  place.  If,  in  tlie  dislocation  of  the  head  i>f  the  IxMie,  a  |>or- 
tion  of  the  rim  of  the  corrc^ptmding  articular  cjivitv  is  hrokrn  oft'  and 
pushed  away,  carrying  with  it  a  strip  of  periosteum  torn  from  the 
luljoining  surfa<T,  but  preserving  \i»  eonnoction  with  both  pieces,  or  if 
the  |>crioflteura  is  stripped  up  by  the  nttachcHl  capsule  or  u  ligament,  aa 
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occurs  so  frequently  at  the  elbow,  this  loosened  strip  forms  on  its  aide 
the  limit  of  the  r»ew  (\avity,  and  pnKluces  on  il^  under  surface  new 
bone  whicii  is  c<jntinuous  witli  tlie  nhl  and  witli  the  fragment  of  the 
rim,  if  such  has  been  broken  off,  confttitntiiig  a  bridge  between  them. 

If  the  periosteum  is  not  strip|HMl  up,  but  the  head  of  the  l>one  eseapes 
entirely  from  the  ciivity  ami  oomes  to  rest  upon  the  outi?ide  of  u  layer 
of  jMjrioiiteuni  still  adherent  to  its  Ixjne,  this  [>eri*»:?teuni,  irrituto<l  by 
the  pressure  and  movements,  producers  new  bone  between  it.self  and  the 
old,  and  this  production  is  greatest  in  the  xone  just  around  the  ptiintof 
greatest  pn?ssure.  The  jKirtion  of  jKriosteum  directly  pressed  upon  dis- 
appear>j  under  the  pressure,  leaving  a  bare  hurfuce  of  Utne  iu  contact 
with  the  displaced  head,  or  b(*cumes  fibrous  or  fibnvciirtilaginctus  in 
structure;  while  in  the  imn»e«iiately  adjoining  jwrtinn  the  ostoog*'netic 
property  is  called  into  play  and  a  ridge  of  bone  is  built  up  around  tlic 
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bMckwarU  dUlumUon  of  olbuw.    Bony  ftutoti  tictwecn  ahi*  «)i«l  baau-nu. 

central  denuded  ar«i.  This  may  In?  a  sharply  defined  rim  rising  to  a 
consiileniblc  height  and  ch)r»ely  rt>sembling  that  for  which  it  is  a  sub- 
stitute, or  it  may  Ik*  a  mass  of  irrogtilar  height  and  outline,  having  little 
or  no  resemblanet.'  t4>  either  the  glcnoiti  or  cfiivloid  eavilv. 

The  details  of  this  formation,  as  observeil  by  Baiartii*  at  the  hip  in 
animals,  consist,  first,  in  the  apiH*aninec  of  a  circular  cartilaginous  wall 
M'hoeM.'  free  Ijonler  is  continuous  with  the  new-fornied  fibrous  capsule, 
its  iMise  resting  upon  the  ilitun  and  its  inner  surface  in  contact  with  the 
head  of  the  femur ;  its  oK^^ificnition  (in  rabbits)  is  complete  by  the  thir- 
tieth day,  except  along  its  concave  burface,  where  it  remains  soft, 
Hhading  otf  toward  the  centre  of  the  new  acetabulum  into  a  whitisli, 
cartilaginous  like  tissue,  wfiieh  takes  the  place  of  the  destroyed  perios- 
teum. On  its  free  bonier  it  has  the  strticture  of  fibro-cartilage  ;  on  the 
ooocavc  surfaci^  it  closely  approximat4's  tlmt  tA'  hyaline  articular  car- 
<  Jtotardi ;  Anh.  per  le  flelenw  mediclir,  l^'MO,  rol.  Ir>,  qttolcd  hj  RrSnloin. 
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dlafr<?>  At  the  very  centre  the  underlying  Ijone  \h  ]e(\  hair  iir  is 
covertnl  hy  fihrfMij*  tis^iir  nml  fihrn-i-urtilapo,  niul  Ikt«>iih'.«*  iIvumt  in 
ntnictun\  Grincwctsky/  who  rxfx'rinicnttil  on  <lt»jff^,  niv.*  ho  tn-ver 
fount!  a  liniuj:  of  |MTiostiMini  or  rsirtilnp:  inside  tl»o  new  ac^'tnhnhim  ; 
tho  IjoiM'  was  always  sck'niHsI.  He  a\nit  ntttv^  the  ahscnrcof  cntlothe- 
Hum  on  tho  innor  surrac!t*  of  the  now  o:i|isuK'. 

The  ossilication  may  p:L*is  lioyoiiil  the  usual  limits  anfl  inelmlc  fw»r- 
tions  of  the  c!a|)?*ulo,'  fomiinir  lH»ny  stahiotitcs  i>r  oven  n  mmpletc 
honv  txxM'.  envelopinp, an<l  |H»rliaps  intito*!  with. the  h<»ad  of  tli*'  iMine;" 
an*l  in  a  fpocimen  nrfs**nti'<l  Itv  Moroan/  a  ili^looaiion  of  the  femur 
into  the  ohtunitor  lorainen,  the  meuihrnne  filling;  the  fonimmi  had  heen 
tmnsfornie<l  irit^i  a  Immiv  plate  thrtMi^hoiit,  exeept  iti  a  strip  alou^  its 
anterior  marjjin. 

Some  of  these  exj^-rinirntal  ohser>*alions  have  heen  rp|Hiiteil  ujHin 
Hp'*eimens  of  afurient  <lishN*alioii'H  in  niati,  in  some  of  which  (he  luw 
cavity  has  \hh-u  fount]  to  lie  liiu'tl  with  tihro-vnrtilage,^  in  otli«ni 
with  a  ^nuiiilar  tihn»i<l  tissue  without  apparent  e:irtila*je  of  inerus- 
tation/ 

The  di'^plaetxl  he:ul  showt*  (;lian^?=  vapkinj;  in  extent  and  eonsj-ttinp 
in  losH  of  itrt  «irtila«;e,  cro.sion  <»f  the  Imiuo  in  plaecs  an*l  it.n  inen-asi*  in 
others,  and  (Kva-iiinally  in  profound  eh:rupr*s  of  struelure  throu^rlioiil. 
Thus  in  tiic  VOM*  just  referred  to,  re|H>rt4,il  hy  Dutjuet^  a  disltHiition 
inwnni  of  the  ^houhler  of  e^ix  months*  st'indin^,  the  lu^ail  of  the 
humeni?*  wits  worn  away  iK'hintl  at  the  pf»int  when'  it  re^ti^rl  ji^aiust 
llie  riin  tif  the  i;Ienoi<l  e-ivity,  whi<di  also  had  in  jj;n.'at  |»art  di?<ip[M'are«i  ; 
its  anterior  |M>rtion  harl  pres<»rveil  its  eartilap^e  at  almost  all  |Miint.s, 
while  its  [>i>stenor  ]H»rtion  had  uiuie,  it  Ik^int^  there  replaced  hv  nilher 
li^lit^  short  fibrous  IkumIs  uuitii)<x  the  head  to  the  old  gleuoid  e:ivtty. 
lu  a  t^iMfiuieu  pn^ent^l  hy  Walsh ^  to  the  It4»yal  Stjri^icjd  S>eiety  «if 
Indaml,  April  25,  1840,  of  »n  old  dislooation  of  the  shoulder  forwjiril, 
the  Muhsr:iptilaris  rnusi'le  was  raised  frotn  the  scapula  hv  the  heait  of 
till?  humerus,  the  new  }r|ifiiui<l  civity  was  coven-d  hy  fihron-iirtilaj?', 
the  synovial  sae  w:u*  <'omplete,  aial  tin-  eartilajfe  of  the  htmicniH  prrfeet. 
Old  l>a<kward  dihliH-ations  itf  the  elbow  (ty.  v,)  vi'U'U  bhow  u  verj-  etim- 
plet4>  new  nulio-hnmoRil  joint. 

The  empty  glenoid  or  cotyloid  csivity  diminiiifho*;  jrRidnnlly  hi  piw* 
either  hy  absorption  of  tliat  )H»rtion  a^riiinst  which  the  head  of  the  l)one 
rv^strt  <ir  hv  a  p'ueRil  atrophy,  pri>.suuiablv  due  to  its  disuse,  similar  U^ 
that  ol>served  in  the  alv4^>lar  prow's*  afU-r  removal  of  the  teeth,  and 
its  c'avily  fills  up  with  fibrous  tissue  that  sprinp^  from  an«l  rcjilacirs  itn 
lininj^  <5irtila^\  The  glenoid  eavity  haw  in  scmie  oas*^  l»ocn  8till  further 
rendered  imfit  for  nsw  and  inaeei^i^ibh?  hy  union  with  the  outer  |>ortion 
of  the  orif^inal  cafisule,  when  tlmt  has  Im^u  drawn  ncmss  its  face  as  tlie 
humerus  wiw  di«p!aeo<l  inwanl.     And  yet,  cK^^aHionally  the  mx'tahuhini 

*  Grfnrwvtdiy :  r«ntr«1bl»tt  fur  Chiniririf,  IKW.  p.  27^. 
•Tlinrr;  Rull.  Jr  1m  S**.  AnatimUjur,  IKRl.  |i,  .'B. 

*  r«Mi|M>r :   l^H.  c\t..  J*.  Td):  kikI  rnivi-iUncr:   Aiikt.  fiat  hoi  .  rnl    j.  p,  4lSSk 

*  Mon'uq  :  Mrm.  «lr  rAnul.  n>y)iln  *\v  (.'hirurjii'',  l7<Bt.  vol.  M,  p   l.>X 

*  l4»pinr  9Ui*l  IViwiriii«*unx :   Hull,  do  la  Hoc  Atint.,  |h44,  p.  107. 

*  l>iiitm<t :   llnU.  dr>  l»  H«ic  Ati»t..  |}4n.  p.  H4. 
^  W»U)l  :   CJosrtto  iliii  llupilHUS.  IH»4>.  p.  SHO. 
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li:is  n*niaiiieil  rnipty,  und  Ita  cartilage  uiichaDgwl  for  many  years  (Drcli- 
nuiiin).' 

When  the  use  made  of  t)ie  limb  is  ver}'  slight  an<l  the  lieati  of  ilie 
\h)hv  is  iinrnoviihly  fixed  in  its  new  iK>sitiun,  the  devel(>|inieiit  «»f  artie- 
nlar  i-hararteristitvs  is  sli^iiter  antl  tlio  hor»e  may  even  diniiniHli  nota- 
hly  in  size  or  consisloncv,  as  in  the  c;ise  quotetl  on  J>age  421,  in 
which  the  he:ul  of  tlkc  humenis  {lasscd  intn  the  che^t  and  remained 
fix'tnl  there.  This  ntniphy  of  disused  iNirtif  is  a  general  nde,  ami 
althongli  ohserved  in  hone  is  more  niarkcti  in  <ither  tissnes  \vh(»8e  nutri- 
tive chan*^'s  and  functional  activity  nre  jrrtiUer,  In  aix^mhuicc  witli 
this  geiicnd  hiw  the  mn?**^los  which  aiv  rciitlcrod  inactive  hy  the  ^natcr 
or  h'Hs  fixati4m  ot*  the  disliiciitcd  iHinc  diminish  in  size,  an<l  if  th<ir 
inactivity  is  (Himnh'to,  or  even  nearly  so,  their  fihn*fi  under|^>  an  actual 
dej^tMierition  ami  their  fihrons  tisHiic  predominates  to  such  an  extent 
that  they  arc  hardly  more  tlian  ligaments.  Tlie  bone,  t<M>,  is  similarly 
affiM'tcd  tliron^hout  its  entire  lemrth  ;  it  l»ecomcs  smaller,  or,  if  the 
disliK*ation  has  oecnrret!  during  youth,  before  develt»pnjcnt  is  iNjmjdeto, 
it  fails  to  develop  t<t  ihc  sjimc  extent  as  its  fellow  on  (he  <»p|>«>site  side, 
and  even  its  normal  curves  disap|K'ar. 

These*  fiicts  show  lM>th  the  (lauger  and  the  futility  of  uttempte  to 
re^hu'c  dislocjttions  that  have  h»ng  exisli**! ;  they  show  that  rcilucfion 
can  Im?  ac(^ttnplishe<l  only  at  the  cust  of  lacenitions  far  more  extensive 
than  thoK»  involved  in  the  orit^final  injury,  that  among  thi'se  Im^ra- 
tions  may  he  inelndeil  rupture  of  imp«»rtant  v<»ss<'ls  or  nervi*s  thut  have 
l)eei»me  adhertMit  to  or  inchnled  in  the  fibrous  IkiikIs  of  new  fonnation, 
and  that  even  if  the  Itone  win  Ik*  snc*x'ssfully  lil>erate<l  from  its  attach- 
ments and  brtmght  back  to  the  cavity  fnrni  which  it  wa-*  displiicetl  the 
latter  may  have  lK*eome  entirely  unHt  for  it*;  reception  and  for  a  resump- 
tion of  its  own  original  fiinclions. 

lm)H»rtant  cliang<*s  in  the  condition  i»f  the  limb  may  l»e  caus<^'d  by 
pressure  u(>ou  the  bliMnlvessels  or  nerves  by  the  displace*!  Ikiuc  or  by 
mjury  done  them  during  attempts  at  re<Iuction.  Instances  of  the  latter 
are  given  in  Chapter  XXXIV. 

IVrsisteiit  oHlenia,  n-sidting  in  a  ooTulition  rt»scmbling  eleplmntiasis, 
was  observiil  l»v  lliirtels'  in  ii  |i:itient  wlios*'  shitulder  had  Inn^u  dielt*- 
cati?d  for  more  than  a  ye:ir.  Tliere  was  alsii  rigidity  of  the  fingers  in 
a  {Misition  indit^ting  ulnar  |>aralysis,  which  was  relieved  by  iucrcasiug 
the  mobility  of  the  shoulder,  but  the  ailctim  jwrsisted. 

>  lln'hinann  :  R<<itn\|;n  Eiir  klin.  Chir.,  ISO?,  Vi»l.  xvU, 

>  BMltfto:  Arch,  fur  klin.  (Iiir.,  1874,  vol,  xvL  [lG& 


CHAPTER  XXXI. 

8YMPT0MS  AND   DIAGNOSia 

The  fiympioms  of  a  dLslocation — those  clian^s  in  Uie  form,  funetion.% 
and  fiiensibility  of  the  part  by  which  the  presence  of  a  clislocatiori  ii^  recog- 
nized— are  cladse^l  aa  obj<c(lve  and  B\d>jectiv€  or  rational.  The  former, 
which  alone  are  deenietl  dernnn^trntive,  are  those  which  can  \w  reoog- 
nize«l  by  the  surgeon  on  examination  ;  the  latter  are  those  for  hi^  knowl- 
edge of  which  he  must  de|K'nd,  to  a  greater  or  less  extent,  upon  the 
statements  of  the  patient. 

The  exaniination  of  the  patient  should  always  be  conducte<l  sy*- 
temati«illy,  with  the  view  to  learn  not  merely  the  exi;?tencc  of  the 
disl(>ciitii>ii,  but  also  such  details  and  coiuplicutionH  as  niav  Ih?  present 
and  ticiy  utfect  the  treatment  and  progno^^i^;  and  it  should  include  an 
examination  of  the  condition  of  such  bl^xulvcsseU  and  nerves  as  may 
have  been  injured  at  the  same  time,  in  order  that  such  injuries,  if  their 
Uter  coniMHjncnces  should  become  manifest,  may  not  be  attributed  to 
the  treatnienL  If  swelling,  a  large  amount  of  subcutaneous  fat,  or 
pain  (should  prevent  a  satisfacton' examination,  anav-^tliesia  .should  b^ 
employed.  The  character  and  direction  of  the  force  that  pro<luced  tlie 
dislocation  should  be  learned,  and  also,  if  ixiHsible,  the  |>osition  of  the 
limb  at  the  moment  of  ita  dinlocation,  ami  whether  a  ** consecutive" 
has  been  BuWitute^l  for  a  "  priumry  "  displacement,  or,  as  evidence  of 
the  latter  fact,  whether  one  fixeil  [)o^iition  of  the  limb  h:is  been  ftnl>- 
Btitiite«l  for  another.  In  <Ioubtfid  cases  the  uninjured  Itmb  should  Ixj 
u.-«e*l  for  com]mrison,  and  the  (piestion  should  be  a-->ke<l  whether  or  not 
the  siisiM>etisl  joint  has  Iwcn  previously  the  seat  of  disease  or  injury  the 
oonHoipicnoca  of  which  may  affect  the  conclusions  to  be  drawn  from 
the  examination.  The  essential  point  in  the  examination  is  to  deter- 
mine the  iwsition  of  the  end  of  the  bone,  its  relations  to  that  one  from 
which  it  ii*  thought  Uy  have  been  violently  sepirnted,  and  the  l>est 
evidence  of  this  fact  is  fnrnishetl  by  feeling  the  end  of  the  Ixme  with 
the  iingi'p*,  by  tniring  its  outline,  by  feeling  it  move  when  the  lower 
|Kirt  of  the  limb  is  moved. 


Objective  Signs. 

Deformity.  Beside  the  attitude  of  the  |>atient  or  of  tlie  limb,  which 
lA  ot'tcn  ^trikinglv  charaeteriMic,  the  us(M*ct  of  the  rej^iun  of  the  affected 
joint  is  change*!  by  the  inflammatory  swelling,  widch  may  apjiear 
promptly  or  tanlily  and  be  accompanied  by  ecchymonis  and  by  altera- 
tions in  the  depth  or  itosition  of  the  fold  of  itA  flexure  and  in  its  normal 
dcpressiouff  and  promniencea.     The  swelling  varies  with  tlie  length  uf 
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time  tlmt  has  elapsed  sbce  the  injury  wad  received,  increasing  for  a  day 
or  two,  remaini?ig  stationary  for  a  variable  time,  and  tlien  diminishing  ; 
in  old  t-ascs  the  region  is  atnmliied.  If  thediHlt>catitMi  has  iKt'n  caused 
by  external  violen*.'e  acting  directly  u|xin  (he  region  of  the  joint,  the 
swelling  is  increased  by  the  ctl'ects  of  the  contusion,  and  ecchymoses 
ap]x?ar  more  prt>mptly  t-nan  in  other  c^fles. 

The  |M>sition,  with  reference  tx>  each  other,  of  the  articular  surfaces 
or  ends  which  constitute.*  the  joint  can  ot\en  l>e  dcterinineil  by  |>.'iIpation, 
and  this  furnishe.-^  the  most  exact  and  |>ositive  evidence  of  the  character 
of  the  injury.  In  joints  that  are  not  thickly  overlain  by  soft  parts  or 
maske<l  by  swelling  or  extravasjiteti  blooil,  this  position  <i\n  Ije  readily 
made  out,  Jis  at  the  knee,  fingers,  elbow,  or  even  the  shoulder;  at  the 
hip  it  is  easy  in  some  disltKutions — r.  </.,  suprapubic — (o  recognix*?  the 
head  of  the  femur,  in  others  it  is  much  more  difhetilt. 

If  the  head  of  the  Ixine  cannot  be  felt,  its  pi:isition  (if  there  is  no 
fracture)  can  be  detcrmine<l  fmm  that  of  its  shall  and  recogniwible 
j)n>niiiiences  or  apophyses.  Thus,  if  the  gn.*jit  tnx-hantcr  can  lie  recog- 
nizcdf  the  position  of  the  bead  of  tlie  femur  can  be  readily  inferred  by 


Fio.  236. 


Fio.  337. 
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Diagram  to ftbnw  thecRtctar  paaltlonnpon  UieAp|«r* 
enl  U'Dsth  of  the  Ann  In  rltalocatlonof  lliu  shoutdvr.  .4, 
«vritiuioti;  il,lowcrvn<iaf)iuuicnu;  <',  boaJurhumcru*. 


DUgnun  ioBbow  tboMtlon  of*  llic»- 
mcnt  In  tliuUiiiir  tUe  nwire  of  inullua 
In  adUUicatlim. 


prolonging  from  it  in  imngination  the  neck  of  the  femur  in  the  line 
indicate^^  by  the  |)osition  of  the  shnf\.  In  like  niamicr  pntlongation 
upward  of  the  line  of  the  lower  ]K>rtion  of  the  humerus  indicates  the 
fKisition  (if  the  head  of  the  lx>ne,  and  if  it  passes  to  the  inner  side  of 
the  acromion  the  shoulder  must  be  dislix*ati'd  or  the  bone  bntken. 

The  continuity  of  the  sup[H>sed  head  with  the  shaft  is  <letcrminnl  by 
nvogiiizing  that  it  [Kirtici^Kttes  in  slight  mnvemcnts  wnnmunicaltHl  to 
the  lower  segment  of  the  limb.  By  prolonge*!  firm  pressure  with  tho 
fingers  an  intlaminatory  swelling  may  sometimes  he  pushed  a^ide  and 
the  Iwme  distinctly  felt. 

The  limb  mav  ap{M'iir  to  be,  or  may  actually  be,  shortened  or  length- 
ened!, but  this  sign  is  not  of  so  much  valiii*  jls  it  is  in  cases  of  fracture, 
l»otli  iKfause  it  vjtrit's  i^n-atly  with  varying  jwtsitions  of  the  limbs  and 
Uvause  the  Iimi)s  (nmuol  always  l>e  plaw<i  symmetric-nlly.  Tlu'  reas*in 
why  the  length  of  the  measured  distance  varies  in  ditl'erenl  positions 
it(  the  limb  can  Im*  made  clear  by  tuking  au  example,  aa  the  slioulder. 
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Htrre  the  distance  usually  tmasiired  L»  tliat  fnim  Uw  «lgc  of  lbaafl»^ 
iiuon  to  t]ie  extenuil  epioondyle  of  the  liiiiiicru».  Xow,  tbw  ilfiilMiiftB 
Uimini7ihe>»  a«  the  arm  is  aUhictcd,  for  {V\^.  2^(6)  whea  the  am  hAOM 
by  tlu!  side,  the  lino  .1  B  U  ahiiti»it  exactly  t^iuul  to  C  B  pins  the  dK»- 
taiuf;  that  ^Mios  Im'Iow  the  level  uf  A;  while,  tin  tlie  other  haml,  when 
tb<f  arm  Ls  aUhieted  tlie  dUtanoe  .t  B'  is  equal  to  C  B  mhm$  the  di»- 
toiioe  itf  (*  iM'Vond  the  line  of  ^1. 

The  raetltiMlii  4<f  nicai^urtng  and  the  precautions  to  Ite  taken  are  the 
flune  sui  in  tlie  vam'  of  frartnre  and  have  been  ehiew'hero  conndtTed  ;  ami 
tJiepoaaiitility  of  the  previouB  exiHteooeof  asrmmetnr  of  tlu'  limit?,  of  a 
diffcreuee  in  their  length,  Ii:lh  ahw  been  described.     (Fmctunsi,  p.  49.) 

IfOM  of  HobUitr.  In  tdmoet  cvenr  dudocatiou  tliere  h^  a  petition 
which  10  cluiniutcriMic  of  it  and  which  the  limb  tcmltt  fapontaneoufilv 
til  aa^nme  and  retain^  even  under  anaesllioiia.  Thiii  (losition  dcpen^ls 
nithcr  MjMin  the  tensenc^jw  of  Iigan)cn1>i  and  untoni  |M>rtioMs  of  the  <«|>- 
Dulc  than  u[K»n  tht*  nitt.sL'k%  ahhoni^h  the  latter  by  Itein^  already  over- 
fftfvtcheil  iiuiy  aid  in  liiuitiu^  motion  or  cluuigc  of  pinition  In  ivrtain 
flirectiouH.  The  hea^l  of  the  lH>ne  takes*  up  a  new  position  at  somv 
diiitaricc  from  itsi  normal  one  and  tlicre  established  a  new  centfv  of 
motion  for  the  limb;  (^>n.s<'«inently  the  lig:unent^  on  the  sitlc  oppoa«ito 
that  t4>wanl  which  the  haid  n:is  been  di-^pIa^N-d  an*  put  n|>on  the  stretch 
if  tlie  attciii[it  iJ*  made  to  move  the  lower  [*url  of  the  Ix»!H'  in  tJw 
same  *Iin*clion,  and,  nnh.-ss  ton»,  Hx  it  at  an  anjrlc*  with  the  other 
Ihhk*  to  which  they  are  attached  (Fig.  237).  The  Imjuc  can  lie  moviNl 
towanl  tJie  atUu'hment  of  the  untom  ligament  but  not  farther  away* 
from  it, 

Simv  the  limitation  of  motion  liat«  its  principal  canw  in  the  noa- 
nnir^'ular  structures,  it  itinnot  lie  entirely  remove<l  by  amcstht.'sia,  hut 
Huch  adilttional  liiiiitatii>n  as  may  Ik*  tlue  to  (Contraction  ttf  the  mustrlcs 
excitcil  by  the  fi-ar  of  |iaiM  (tan  lie  thus  n'movc<l,  and  whenever  tlie 
tixity  of  a  limb  is  umhI  as  an  element  in  making  the  diagn<»sis  the  |tnrt 
taken  by  the  musc^leri  in  it^i  priHiuetiou  should  U^  (k'tennined.  Tlie 
diagnostic  formula  Nometime^  giv«*n  ihat  abnormal  fixation  is  clianu'- 
tcristio  of  disliK-ations^  and  ahnonnal  mobility  of  fractures,  is  a  partial 
statement  that  may  !>«•  misli»iMliiig,  for  in  fractnr»%  or  even  in  (*ontusiony 
ne:ir  a  joint  complete  fixation  uiav  lie*  efllvteil  by  the  mus4.-lcs,  and  in 
dishx^titm  with  extensive  lac(*mtion  of  the  <>apsule  and  ligament<i  the 
nuig*'  nf  motion  may  Iw  ver>'  wide,  and  in  all  it  is  generally  fnv  in 
somo  direction. 

A  thcniiH'Utind  fact  tliat  mav  often  Ik' of  imfM>rtan(XMs  to  be  dcihi4t>il 
fn»m  till'  fa<*t  that  llic  di(*liH'ation  must,  in  most  casi's,  have  tiikcn  place 
when  llir  limb  w:i>  in  one  of  the  |K»sitions  in  whit^h,  while  still  dicihi- 
iiil^il,  it  i-.  sliort4*neil — that  is,  one  in  which  the  distance  from  its  nonnal 
upiMising  articular  surface  to  itn  lower  end  is  less  than  that  l>etween  the 
cjirresfHinding  (siints  of  the  op|H>sitc  limb  in  a  similar  |iosition  ;  by 
rt'pl.'irini;  the  limi>  in  the  ]K>sition  it  tHMMipiinl  when  the  disloc:iti(m  tcM»k 
pla(*»*  tin*  iirst  st**p  in  n-dut-tioii,  that  of  bringing  the  h«*jul  of  tlic  Imiiic 
tip|K>site  the  rent  in  th**  axpsule  through  wtiii-h  it  ha8  cacajMiI  and  n-lax- 
ing  the  Aofl  iMirta,  in  taken. 
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Crepitus.  A  nuiind  or  8(*n8Atioii  &M)iiicwhat  r(5Hi>tiil>lin^  the  cropitUH  of 
>P  fniriurt'  is  tK>4*:ibiitnally  |M'nvivttl  mIiiIc  n  dif^ltH^iUil  liiali  is  LN'ing 
Tioudlcd.  It  may  l»o  iIil*  rwil  civpittis  of  a  I'mcture  mHM>in|>]Liiyiiig 
the  clihliM^tion,  ar  iiuTc-K*  tho  grating  of  tlu?  licml  «if  tlu*  [hhw  a^aiiiAt 
the  e«Jp?  <»f  tin*  |Kriirstriirn  of  tlie  other,  or  aguinHt  a  fibroim  Uiiul,  or 
tiVt'ii  ^it  la  isuiii)  ut;;:tiii^t  a  Itloixl-olot. 


Subjective  Symptoms. 

Pain.  The  <KvurriiKv  of  llie  <li.sI»M'atioii  is  irniiKnlialrly  foIlowcHj  liy 
slijir|i  |K»in  it)  iUv,  rt-gioa  of  llu'  juint,  wiiicli  may  jrradnally  tiimiitisli  or 
may  (M»nliniu'  for  some  liim»  with  niiatuitiHl  si'vrrity.  Fii  tin*  forniori':uHs 
it  Ik  prfsiiiiiahlv  iIul'  in  ^n-at  {Kirt  t4i  the  hiri*ratit»ii  and  liniit>ii)^  of  tht* 
tis.Mir.s ;  in  the  Inttor  to  tlic*  U'ii>iifu  of  tliosi.'  {(art.H  tliat  have  not  yii'IJi.il 
to  lilt'  .strain.  In  the  foruuT  wise  the  luiin  is  not  matfriallv  nOievtMl 
hy  rfdnction  ;  in  tlie  latter  it  immitliatefy  <li.sitp|H-ar.s  when  the  \hu\v  ia 
re.slori'd  iti  its  |>lae«*.  In  atUlition  to  tliis  |i:iin  alMiut  \\w  joint,  then^ 
may  al.-s>  l»e  tin^lin^  or  nnmhnes.s  tliruugh  the  llnih  in  ei»n.sei|nenee  of 
pn-K-itre  niM>u  the  hirp*  nerve  (runks, 

LosB  of  Function.  Inability  to  u^e  the  limb  in  4)nlinanly  eomplcti*, 
ami  ie)  <lue  [Hirtly  to  the  tixatton  created  by  t!ie  ehan^Hl  relalioiiHuf  Uie 
Iwrnes  and  jKiiily  to  the  j>ain  whieli  movement  aULses.  There  is  noth- 
injj  ehanieterislio  in  this  symptom,  sinc*e  it  is  pi-ea-nt  also  after  fnictun* 
and  evi'ii  after  a  H-vi-re  contnsion.  Fnrlliermoiv,  it  is  sometinifs  absent, 
or  present  in  so  s1i|^ht  a  <]e^ree  that  the  jKitient  ei>nlinlle^  to  u.^e  the 
limb,  eonseioUH  only  of  Ai>me  flight  ]»ain  and  of  a  certain  ineonvc- 
nionee  or  lack  of  fretHh»m  in  its  use. 

Hi8toi7<  The  history  of  the  case  includes  the  character  of  tlie  vio- 
Irnei^  the  |Misitiiiri  (»f  the  limb  at  the  moment  of  the  accident,  |H»rt8ibly 
the  ]N'rxH-<ption  by  tlu;  |>atient  at  that  inonieut  of  a  sound,  of  the  sensa- 
tion of  displaci'ment,  and  the  hisior)*  uf  any  previous  injury  to  or  dii*- 
casc  of  th»'  part  or  of  the  o]>]M>site  limb  aij  fur  a^  it  may  aflivl  its  use 
for  the  pnr|H)no  of  comjinri^M^n.  It  ih  well  to  obtain  thiei  hiHtA)ry  lieforo 
pnK'eetliuj^  to  the  dirift  ex:uiiination  of  the  lindn 

There  can  Ik-  no  uncertainty  jw  to  the  main  fact  if  the  relations  to 
each  othtT  of  the  articular  ends  can  be  made  out,  auil  the  surj^^vn 
fdiould  not  rcM  omtcnt  witli  less  than  this  when  it  l^ui  |M>.s^ibly  l>o 
attaim^I.  In  every  doubtful  cax*  an  ann^sth«-tic  should  Im*  <*mph>v«l, 
and  amon^  the  doubtful  cau^eti  are  those  in  which  there  is  the  (NMStsiblo 
c<H*xistcmx*  of  a  fracture  either  of  a  j>ortion  of  tlic  articular  surlaw  or 
of  the  entire  bretidth  of  the  Ikiuc  uvut  tlie  joint.  The  latter  ff»rm  of 
fnwtiirc  is  itself  ihc  one  with  which  a  dislfK-iitioti  is  most  fn'tpiently 
rotifoundtsl :  ritlur  may  Ih'  mistakiMi  t'or  tlie  oihcr  ;  and  in  any  such 
iTiw%  I'vcry  ctfitrt  should  Im*  made  to  determine  the  exact  jjositioiis  ih'cu- 
picil  bv  the  cimU  of  the  bones. 

In  oishH-atioiis  i^niplif^it***!  by  fmctnre  of  portions  of  the  articular 
Hiirfa<v  or  of  tulH'rt»siiii*s  to  which  miis^dcsare  at(achc<l.  the  owxislcncc 
of  the  fnieturc  is  oft«*n  inrapidde  t>f  demoristnition  and  can  oidy  1)0 
Hii?«{Miaed  bee;iutHr  of  the  facility  with  which  the  disloirution  nH^urH  ntUiT 
rt'duetion. 
u 
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Sach  oomplicadoof  jijs  injorr  of  a  nuin  bloodreseel  or  nerve  will  he 
readily  recognized  by  attention  to  the  cfaancteri^tic  symptoms  to  which 
ther  give  rLse. 

tlmdlyy  it  should  be  remembered  that  ihe  nio<t  experienced  and  care- 
ful euigeons  have  sometimes  remained  in  doubt,  or  have  doiicd  the 
existence  of  a  dislocation  which  the  subsequent  course  of  tlie  case  had 
frhown  to  have  been  present,  and  the  chancy  which  the  critic  may  hioH 
eelf  eo  eoon  need  should  be  cordiallv  extended  to  others. 
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COtTRSE  AND  PU0GN0SI3. 

If  the  diftlocation  is  promptly  roduced  aud  no  complications  arc 
present,  the  roun;*!  is  simple  aiul  the  prt>j^i»ohis  favorahle.  Tlie  swell- 
inp:  and  [mia  .•^nht^ide,  and  tli(*  patient  in  soon  able  aj^^in  to  use  tlio  limb, 
allJioiii^'b  usniilly  with  honio  limitation  of  the  ran^*  of  motion  an<I  \nih 
pain  wiien  these  limits  art'  rearhed.  This  flight  disability  may  persijit 
for  weeks,  or  even  months,  es|>«*eially  in  tlios4?  who  are  eonstitntionally 
prone  tu  arthritic  complications.  I  have  known  a  robust,  thoroughly 
ncnlthy  man  to  di^iIoaUe  bi^  shoulder,  the  dislocation  being  so  flight 
that  it  wiu*  inuntHliatcly  reduced  by  aeeidentnl  traction  on  the  am)  and 
he  was  able  to  n:?e  tlie  limb  without  a  davV  intermission  ;  and  vet» 
three  months  after  the  accident  he  was  unable  to  Iii\  the  elbow  in 
alnluction  to  the  level  of  the  hhouhler,  and  coultl  not  carry  his  hand  to 
his  hi|>-pocket  without  causing  considerable  pain. 

If  the  inflanmiatory  n^aetion  is  more  severe,  the  jmin  and  swelling 
are  greater  and  n»ore  prolonjje<l,  and  the  limitation  of  movement  may 
become  jH*rmanent  tiimngh  the  formation  of  adhesions  or  the  conden- 
sation and  thiekeningoi'  the  }»eri-ar(icular  mA\  [uirts.  It  is  very  excep- 
tional ft>r  this  process  to  go  ttu  to  suppunitiiin. 

If  the  disarticulation  is  compound,  it  may  follow  either  one  of  two 
courses;  either  it  is  tnuisforme<l  into  a  simple  one  by  the  prc»mpt  union 
of  the  wound,  or  suppuration  eusui's  aud  the  {uitient  is  ex{Kised  to  all 
theaceitlentsof  a  dt^'p  Huppuniting  wound,  reiidereil  all  the  more  exten- 
sive by  its  ciMilinuily  willi  the  interior  of  the  joint.  In  the  la^er  ease 
tile  rt*sult  is  certain  to  l>e  marked  by  much  functional  disability,  |»er- 
hajH  by  total  loss  of  mobility  in  the  joint. 

Other  i*ompIiention&  add  to  the  otherwise  uneventful  course  of  a 
simple  disltK^tion  the  features  {R>culiar  to  themselves;  thus,  injur\' to 
a  nerve  may  be  ft»Iloweil  by  tem|>onir>'  or  |K'rnianent  fuiralysis  of  the 
Diuseles  or  Io'<h  of  sens:Uion  in  the  region  suppliinl  by  it,  or  by  a  long 
train  of  Bymptoms  indicating  tiu  ascending  neuritis.  And  injury  to  a 
main  artery  may  be  tollowe^l  by  gangrene  of  the  limb,  or  by  the  torma- 
tion  of  a  traunmtie  or  encyst4.><l  aneurism.  The  eo<.'xiBten(^'  of  a  fracture 
of  the  neck  of  the  bone  cre-jitcs  a  condition  which  for  a  time  predomi- 
nates over  tlu'  dishwation  ;  if  the  latter  is  promptly  reduee<l  the  c^se 
follows  essentially  the  course  of  u  fnicture  ;  if  it  c^innot  be  at  once 
rednueil  the  coiirM*  at  first  is  still  in  the  main  that  of  a  fracture,  and 
mbflequently  that  of  un  old  flishx'sition. 

The  fnietnrc  of  a  |M)rtion  of  the  articular  c*lge,  or  of  an  aprtphysis, 
is  hnbitiudly  f«>lIowi,*d  by  no  symptoms  ixx-uliar  to  it^df,  except  in  .«ome 
cases  n  ninrkeil  tetidetiey  tit  re<'tirrei>ec  r»f  the  dislocation  after  its  re<Jnc- 
tion,  and  thi.^  tendency  in:iy  |H*rsist  thntughout  life. 

Kxcha(ing  the.-4^  c^implicutions,  tin*  prognosis  in  a  simple  dislocation 

m 


43C 


WSIOCATJOSS, 


ut'  a  limb,  quotul  vitum,  ia  oniiiieiitly  luvoruMu  ;  Uie  |ii*oj;iiutii&  witli 
rejr.ii'<l  tu  tnu  rcstximtioii  of  form  mid  fiiiictioii.s  iIcik'IhIis  uik)ii  djc 
rcHluriMoncris  of  ihc  <!i.slof^iti<»ii,  and  this  is  uiltN'lwl  i>y  llic  clmnMiter 
of  llu'  joint  luul  of  tlir  injury,  Iky  coiu|>lieutionK,  and  by  tlie  tiiuc  tbal 
lia>4  elup^nl  binct!  tliu  injury  wa?*  received. 

The  principal  obstaelc  to  the  retluotion  of  a  diBlo(*atictii  cominuiily 
lies  in  the  t<.M)r^ion  of  the  untorn  |K»rtioii  of  the  capisule  and  li^ninieiitd, 
bnt  K{>eeial  diificuUies  may  arise  from  the  relahon.s  of  tlie  «lisphiced 
lK>ne  to  the  cn]>sii]e  and  to  various  mns(>Ies  and  Unuhins.  The  capsule 
niav  hlip  in  lR*t\veen  the  lieud  of  the  Ikhic  and  the  (Mivity  it  has  lefl, 
and  eix^te  an  obstacle  (by  its  int4jr[M>sition)  that  cannot  Iw  reniovw!  by 
manipulation  or  traction  of  the  linib,  or  its  torn  eilge  may  be  drawn 
tiffhrly  about  the  neck  of  the  Ume,  as  ih  common  at  the  metacarpo- 
pti:danp.id  joint.  The  (.?:Lses  in  which  the  former  hap{KM)s  are  tlukse 
in  wliich  the  c;i|Ksule  is  freely  torn  at  or  near  its  u(Uu:hment  to  the 
humerus  or  femur,  ami  in  which  the  head  of  tl)u  bone  is  displaced 
entirely  to  the  outside  of  the  capsule. 

The  gnmt<T  tlu;  length  of  time  simre  the  occurnnice  of  the  iHsUka- 
tion,  the  greater  will  be  the  difliculty  of  n^luctitm  ;  and  aftt'r  the  lapsi* 
of  a  ccrtjiin  length  of  time,  which  is  ditfereut  in  <lil1erent  cases,  red»io 
tiou  lK*C(»nios  im[M)sslble.  The  rausc  of  this  difficulty  has  been 
dcscril>e*l  in  Chajtter  XXX. 

The  j>oriod  at  which  a  dislnration  is  to  Iw  dccnie4l  unlit  for  rwlm^- 
tion  uinnot  be  }M).sitivcly  stated  ;  it  varies  with  dilfcrcut  joints  and 
diflercnt  cases.  Sjieaking  generally,  it  is  alK>ut  two  months  for  the 
larger  joints,  but  it  is  not  prudent  to  assume  that  any  disUK'nti<tn  which 
has  remained  unreduced  fi»r  a  shorter  jwriod  than  two  months  is  re- 
ducible, or  that  every  one  that  is  older  is,  therefore,  irrtMhicible  ;  for  in 
the  former  «ise  we  may  In?  led  tu  ajtply  an  amount  of  fon^e  that  will 
prove  disiistrous  and  in  the  latter  dis:ibitities  that  are  amenable  to 
ireatmefit  may  l>e  left  unrelievwi.  A  Ixfttcr  guide  is  to  Ik?  fouml  in 
an  examination  directed  to  ascertaining  the  diiinges  prtHliici^l  in  Uic 
parts  by  the  original  injury  nr  the  disuse,  and  in  <!:irefub  judteiouM 
uttempLs  to  make  riHliiction.  Tlu:  object  of  these  attempt-s  should  not 
U*  to  nxhicc  the  disliK-ation  at  any  cost,  l>ut  to  rc<lu<*c  it  only  if  tlw 
reduction  i^in  l>e  acc^Mnplished  by  uuMlenite  force  and  without  grave 
lueenitions.  And,  indee<l,  I  am  convin<*ed  that  in  a  d4»u1>tful  case  it  is 
better  to  expose  the  bone  by  incision,  and  divide  the  obstructing  tissues 
with  the  knife,  nither  than  blindly  to  rupture  them  by  the  jipplii'ntion 
of  a  force  whoso  actii>n  cann(»t  be  intclligi-ntly  <lirectt*d,  and  whose 
effects  cannot  be  certainly  foreseen  and  ronti'ttlksl.  That  the  warning 
Ifl  fitill  needc^l  i^  shown  by  the  rcct»nt  (IKll?)  death  of  a  patient  in  the 
Now  York  Hiispitnl  afier  an  attempt  t4i  riMhiet?  a  dishMiition  of  the 
ithotddcr  of  six  wti'ks'  standing  bv  tractitm  and  manipulation  which 
ruptured  the  axillary  vein  and  broke  the  third,  fourth,  and  fifth  ribs. 

Kncounigcnu'tit  ti»  attempt  re<luction  even  when  the  dishwal ion  bus 
rcmaiunl  ntmMtnccd  ft)r  a  jH'rtod  much  longer  than  thatof  lw(»  nitnillM 
idmve  mcntioneil  is  furnished  by  not  a  few  nvorded  ca^iCH  in  which  it 
lias  \}wn  e^>mpletely  8uccei^ful;  instances  will  be  given  in  the  follow- 
ing chapter. 
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TREATMENT. 


8p<>ntancouM     Reduction — Obstarlcw    to   Rciluctioti — AnK^thonia — Mvlhodn  o| 
Reduction — OliI  I)i,Hlocalion!« — Aflcr-trcatmcnt— llahilua!  Dislocation. 


As  a  nilc,  to  wliicli  there  can  be  very  few  exceptions,  rc<liietion  of 
:i  (li.slorntioii  should  l>e  attonipt^Hl  at  the  cnrliest  «i|t|xtrttuuty,  Tho 
jMb^nihle  exeeptioiis  arc  «i.ses  in  which  th*^  inlhtnituutory  rrtirtjon  is 
nlreiuly  very  ^reat,  and  in  which  it  may  he  antiei|mte<]  (hat  iJio  mkli- 
tionnl  violence  intlieteil  during  n*4luelion  would  dan^'rouhly  inerenHtf* 
it.  IJut  even  in  .*such  t-ase.s  it  would  Ik;  well  to  make  gentle  tUnrtj*  to 
reduce  under  other,  and  to  poHt|>one  the  reilueti(m  only  if  lhes«e  eflbrta 
proveil  unavailing. 

Spontaneous  redaction  is  the  term  applied  to  that  which  takes  place 
without  the  intentional  interv(>ntion  of  any  I'Xternal  force.  It  may 
take  place  while  the  patient  iri  a.Hleep,  through  the  action  of  the 
attached  muscles  or  through  Homo  chance  violenoc,  or  by  a  fall  or  a 
sudden  movement. 

SpontaniHiu.s  reduction,  without  the  aid  ttf  external  force,  has  fol- 
lowe<l  hhorlly  after  atteuiptt^  to  reihice  which  have  Ix-vn  unsuccessful 
hut  which  may  l>e  tltnnght  to  have  made  epontantnam  n>«1u<'tion  pos- 
sible by  rupture  of  a<lhc'siim.s.  or  hieeralion  of  the  tissiies,  or  fatigue 
of  the  mu-^'lcK  This  %*arietv  was  termi"*!  roima'ttdrt*  rttluetion  hv 
f/'veille,  and  the  term  was  adopte<I  by  Malgnigne,  who  appliinl  it  !)otli 
to  ittK-M  in  wliich  s|MU}tatietMis  ri^iluetion  taken  place  after  complete 
laihire  of  the  efforts  to  reduce  and  als<>  to  tliose  in  which  an  itironi- 
plet<'  re<hiction  spontaneously  Iteconies  e<»niplete  or  is  gradnnlly  made 
nauplcte  by  prolongiil  action  of  some  force  applie<l  by  the  .surgeon — 
leh  as  pressure. 

Thr  obstacles  to  the  rcdueti<m  of  n'<'ent  uneomplicateti  dislotmtions 
arise  fron»  inllaiitinatory  i-welling  of  thr  S4»ft  jmrts,  nuiseular  eontnw^ 
lion  exeitiil  by  pain  or  the  fear  »»f  |min,  tin*  inextensibility  of  untorn 
fKirtions  of  the  capsule  or  ligttments  of  tlie  joints,  the  inteqK>&ition  of 
|M)rtions  of  t!a»  ra[iHule  l)etw<'<'n  thv  head  of  the  bone  and  itn  cavity^ 
and  th(*  si/4!  and  [Htsttion  of  the  n-nt  iu  the  m|>side.  Nt>t  all  of  these 
are  pre-^ent  in  every  iiiM>y  and  they  vary  in  ini|M>rtance.  For  a  long 
lime  the  muscles  were  ileenu^*!  the  most  im[**trtant,  but  f»bs*?rva lions 
and  evperiments  iijhhi  the  t^ulaver  earned  on  at  nlwiut  the  same  time 
by  scvemi  ditVerent  |H'r»ons — Ciunn  *  in  1851,  Gelle*  and  liigelow^in 
rsOlpStreulK'l*  in  l?tG2.  and  llu.seh*iu  iSfKi— fixed  the  attention  of 

'  nnnn  :  rrriiiiKiilnr  JoiiTn.nl  of  MiiUi*in«'.  .ttily.  IkV>,  p.  ??. 

•  Grll^:  Afrhlvrn  ».i-i»er»U-*  tk  M»'-U  ,  AprU  auil  May.  INU- 
»  Rijti'low  :  Tht'  Ifiji. 

♦  MtrritUt :  VI.  rt.lirihn'M'tirifl  fBr  pnikt,  lUarimiiilp.  I*«e,  Tn».  It  p.  flft, 

*  Riiwli  :   Arch,  fur  kliii   Chtninrl''.  l^CI,  p.  I. 
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surgeons  upon  the  relations  between  the  bone  and  the  capsule,  showed 
thn  nature  aiwi  iniportaiico  of  the  op|M)siti(m  (commonly  otfiTtnl  by  tlic  lat- 
ter, uikI  esiaitlishod  tUv  bitsi.s  <»f  treattiiciit  by  syst»*niatic  rnaiii|)i]lation. 
An  ai^eount  Ims  abvady  Inrn  given  of  tlie  uirt  played  by  the  uutorn 
portion  of  the  ciii^nlc  in  detertnininp  thc|>4>.-'Uion  xsHumed  by  the  limb, 
a  |>art  ko  ini|>ortant  that  in  '* regular"  dislacati(»n.s  (liie  term  given  by 
Bipelow  to  ihusic  in  which  the  rent  in  the  capsule  is  only  [virtial  and 
<K'cu|>ics  a  certain  d(.'Hnit<;  place  in  it)  the  muscles  surnmnding  the 
joint  may  all  Ik»  divided  without  thereby  nawliiying  tlic  {KKsitiun  of 
the  limb  or  increa.sing  it^  rnuge  of  motion.  At  the  hip  the  |H>rtioa 
which  rcmnini^  uutorn  in  all  the  typical  forms  is  the  anterior  |)ortion 
or  Y-ligfimcnt ;  at  the  shoulder  it  is  the  thicker  anterior  jMirtion  form- 
ing the  fto-cnlle<l  c<mieo-humeral  ligament.  It  is  more  correct  to  s|»eak 
of  the  obstiicle  oCfcred  to  reduction  by  this  uutorn  ]>«:irtion  of  the  caj>- 
sule  as  an  obstacle  not  to  re<luetion  in  geufml,  but  only  to  reduction 
by  certain  methods,  for  when  pr<.t|>erly  managed  it  otters  no  op|»i>sition, 

and  may  possibly  even  be  of  assistants.  It 
may  be  coniiMiriMl  to  the  link  of  a  wleeve- 
button,  which  in  some  positions  ai>r%olutely 
prevent*  t!»e  button  from  passing  IkicIc 
through  the  button-hole,  while  in  other 
|)osiuons  the  jxissage  is  ea.sy.  Thus,  if  the 
hea<l  of  the  bone  is  lo<lged  behitid  a  pro- 
jecting |K)rtion  of  the  rim  of  the  articula- 
tion, the  ligament  ^Fig.  238)  is  tense,  and 
traction  in  any  dirc<*tion  which  tends  to 
st™rafe  its  [Hiints  of  attjichniont  is  crtectu- 
ally  op|M)st!d  by  It  ;  but  if  these  ywiints  arc 
brought  nearer  together  hy  njoving  the 
shaft  of  the  bone  in  the  direction  indicated 
by  the  arn»w,  the  ligament  is  thereby  re- 
laxed and  its  opposition  to  the  movement 
of  the  head  of  the  bone  t4>wanl  its  cavity  anmilled.  The  position  «>f 
the  untorn  portion  r>f  the  capsule  or  ligament  must  Ik?  inferred  from 
the  jMMure  of  the  limb  and  the  directions  iii  which  motion  is  *tn>ngly 
opposi^l. 

In  "  irregular"  dislocations,  those  in  which  a  characteristic  attitude 
is  ni>t  taken  l>y  the  liinb  and  in  wliidi  the  mobility  in  marked,  tliese 
diflercnces  are  due  t<»  rxtcnr*ive  rupture  of  the  capsule;  and  this,  by 
rtMnoving  the  restraint  impf^nc^t  in  other  ciLses  by  the  uutorn  jMirtion 
of  the  wipsule,  makes  re<biction  rciriarkably  easv  without  nmeh  atten- 
tion to  the  TKiHition  in  which  the  limb  is  held  during  the  attempt. 

In  addition  to  this  opposition  to  movement  or  traction  in  (vrlnin 
directions,  the  cnpr^ulf  m:iy  otlV-r  other  r)l>s|judcs  arising  from  the  fonn 
and  position  of  its  rent  and  from  its  own  intcqxtsition  brtwecT)  th<*  head 
of  the  bone  and  the  ciivily  in  which  tlir  latter  is  to  Im^  repl.-u-cd.  The 
tearing  of  the  capsule  is  raused  by  the  pressor*;  of  the  liciiil  upi»n  it, 
conrnxjuently  the  n^nt  is  on  the  hide  t4iwanl  which  the  tniid  is<lisplaiT«i, 
Rnd  it  may  be  longitudinal  or  tnuinver-*!' at  iMthrr  attachment,  or  |iri*sent 
A  combination  of  the  two  forms.    In  onler  that  either  of  ihesi*  oltst^clt^ 


DUimun  to  Uiuatrato  Uic  nt'Uou 
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shniiUl  l>o  nresont,  it  is  iicccsKirv  tlmt  tlit*  \\eiu\  of  the  Imiic  hlioiild  have 
{Kissed  eiitiix'Iy  tlirough  the  rent — tliat,  in  other  words,  ita  disphieemeut 
Bhoiihl  \te  mnrki**!.  As  the  rent,  umler  thenc  circumstances,  is  large 
enou^li  to  nilow  the  head  to  pass  otit  through  it,  it  in  large  enough 
to  allow  it  to  he  hmnglit  haek  thr(nii;h  it  if  it  is  not  made  too 
narmw  and  iu  sides  Um  tense  by  Inielion  ii[M>n  them.  The  elTret  of 
traction  to  narn»w  tlie  oiM*ning  viiu  he  <lemonstnite<l  on  the  cjidaver 
(Stnnibel,  hy*.  eit.,  p.  70)  ny  producing  n  snbcoraooid  diAloeation  of  the 
hnmeruH  or  an  obturator  or  isithiutic  diHloe;ition  of  the  femur,  ex|K)3itig 
the  region  by  removal  of  the  mUBolee,  and  tlien  making  traction  in  tlie 
extendc<I  p«ksition.  As  the  capstde  \a  ma^le  tenj»t*  tl»e  sides  of  the 
longittxliiial  part  of  tlie  rent  are  drawn  together,  and  their  Intend 
scpur,iti(»n,  whieli  alone  would  allow  the  globidar  hcjid  of  ihr  bone 
to  |Kiss  back,  is  prevente<l.  The  narrowness  of  the  gap  is  at  once 
relieve*]  bv  changing  the  poeition  of  the  limb  in  such  a  manner  ns 
to  bring  tlie  |H»int,s  of  attaehniont  of  the  caphule  nearer  togi»ther,  and 
the  tRinsverse  portion  of  the  rent  cun  be  length^nc<l  by  n>taiing  the 
limb. 

Interposition  of  the  enpsule  between  the  head  and  its  cavity  may 
exist  whenever  a  secomlary  displacenient  has  Miccee<:kHl  the  primary 
one  and  the  head  ha^i  moved  from  the  point  at  which  it  esoai>e<l  along 
the  nuti^ide  of  the  capnnle,  but  iinleis  the  capsule  haja  been  w  torn  as 
to  form  a  flap  adherent  by  itjH  ba^e  to  the  edge  of  the  artienlar  cjivily, 
this  inter|M>sition  «in  be  readily  avoidwl  by  moving  the  head  ni'  the 
bone  back  to  the  |H>sition  of  jirimary  diriplacement.  If,  on  the  other 
han<l,  i*nch  a  flap  has  formeii  and  has  fallen  between  the  articular  sur- 
faces, there  is  no  means,  short  of  an  ojieralion  that  directly  ex|M>$e8  it, 
of  certainlv  getting  it  out  of  tlie  way ;  it  is  attached  to  only  one  Ikido, 
and  i'onseqnentlv  cannot  Ix*  aete^l  u|M>n  by  moving  the  other  or  changing 
the  relations  to  each  other  of  the  two. 

Swelling  of  the  s>»d*t  |»arls  iiiterfenr-H  with  reduction  by  increa^ting  the 
bulk  of  the  limb  within  the  fa^scia  and  thereby  mechanically  ojtpnsing 
diiiiigeij  in  p*>sition.  If  it  is  very  great  it  may  lie  proper  to  defer 
n^ba^tion  ami  coml»at  the  swelling  by  rest,  inxding  lotions,  and  pret3»- 
nre  ;  it  will  usually  subside  s<»  promptly  that  the  loas  of  time  thus 
inrurrcMl  will  not  a^ld  appre<*iably  to  the  difficulty  of  reduction  when 
it  is  untlertaken. 

Contraction  of  the  muscles,  provoked  by  the  traumatism  or  the  fear 
of  pain,  opjwses  reduction  by  preventing  the  preliminary  changes  of 
}>osition  and  neutrali/ing  to  a  greater  or  leas  extent  the  traction  that  is 
made  ujMMi  the  Hjub.  It  nmy  l>e  overcome  by  gentle  an<l  long-o*^n tinned 
traction,  or  torcibly,  or  by  anjcsthesia,  <»r  it  may  Ik*  avoidi.sl  by  taking 
the  j>atieni  unawares  or  distracting  his  atteniioti  at  thecritir'il  moment. 

AJiBflthesia  is  far  fnim  being  nee«lnl  in  all  nL<M's,  an4l  ns  then*  are 
certain  discomforts  and  even  dangers  in  itj<  use  an  attempt  to  n.*dm'c 
without  its  aid  should  usually  be  made.  In  New  York,  and,  I  think, 
in  most  of  the  hirge  citi*^  of  the  roiled  Stat<-s,  ctlicr  ts  habittinlly  u«e<I 
in  prefen-nce  to  chloniforin,  ami  although  chlorofonn  is  still  n.s'd  in 
Kiirope,  the  grr-at^r  sifV-ty  of  ether  ia  almo-st  uiuviTsnlly  admitted. 
Thu  cx>llecte<l  caics  of  death  urid*r  rM.»n»fonu  apjHtrently  proved  the 
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ocjiTCctncss  of  an  opinion  qintc  poncrally  lioltl  that  it?  nsc  in  *liflwa- 
tions  is  rsi)ociaIIy  ilanj;erous,  altluKigli  n<»  sitisfactory  oxplanatitm  of 
the  fact  luiH  yet  l>een  njivcn.  Of  101  fatal  caw-s  coliect€<l  by  Kappclcr' 
bctwei'n  18(io  and  1876,  11  were  dislocationn,  2<7am[mtAtion8«  and  11 
ii|H'ratinns  ujwin  tlie  cyca  ;  of  1^  castis  collected  l)y  Marcimnd,^  1 7  wcro 
difsI(K!ation.s,  and  15  c.xtniclion.s  of  teeth.  It  is  not  always  ne<H.^sarv 
to  pusli  the  use  of  ether  Ut  cotnpleto  ana.'?ithetization,  for  the  relaxation 
is  sonietinies  suttieient  during;  the  stairt  of  primary  anoesthosia  if  care 
lA  tiiken  not  to  excite  the  patient  nmlnly-  (rentle  traction  nuiy  Ik*,  turulv 
ii|H)n  the  liiul)  an  the  aniesthetixation  is  l>Ofrun,  and  it.s  direction  gnithi- 
ally  chanpMl  or  nu'r^eil  into  the  dcHired  manoeuvres  ns  the  nniHcTcB  are 
felt  to  yield. 

Methods  of  Reduction. 

Sine-e  the  nadm'of  the  ohstaele.s  to  retluetioii  has  U-cn  more  (*ornH*lIy 
undcrHto<Ml  the  niethtxl.s  l>y  forcihie  traction  have  iK-en  s*)  far  sufHTse^leil 
l>y  the  methods  nf  nianipuhition  that  they  now  jmjssosb  only  an  histor- 
ic^d  interest.  Thoy  ce»nsihit<*<l  csscnlinlly  in  extension  (traction),  U8ually 
in  the  line  of  the  (linlocated  linili,  and  exmnter-extension  to  hring  the 
heati  of  the  hone  <lown  to  the  level  of  it**  cavity,  followcil  then  by 
measun.*.s  of  '*e4»aptation  "  (o  force  it  into  place.  The  tniction  wan 
made  thn>n}rh  bands  attachtnl  to  the  lower  sej;ment  of  the  limb,  ami 
the  force  was  cxerttMl  cither  ilirectly  by  the  hands  of  several  assistnntii 
or  indirci'tlv  thronj^h  ]»nlleys  or  scrc?ws.  The  amount  of  force  some- 
times exerted  by  tht'M' means  <';in  be  infi-rred  from  the  disiwtrous  and 
<!Ven  fatal  cons4-<pienccs  that  txxTiLsinnalty  ensiUHJ,  including  rupture  not 
otdy  of  muscles  luid  li^^meiits  but  also  of  the  prinrijKil  nerves  and 
bh»odvi*Rsels,  and  evrn  complete  nvulnion  of  the  limb.  Suppuration 
of  the  joint,  followc<l  by  the  death  of  the  (Kiticnt,  nn  act^dent  which  is 
now  very  ran*,  was  ft)rmerly  quite  e«»mmon,  and  in  very  many  of  tlie 
cases  which  nvovertnl  the  record  plainly  shows  the  viohnce  of  the 
reaction  and  how  narrowly  the  patients  cs4*:i|w'd  with  their  lives.  The 
occnsiou  for  the  exertion  <if  so  t\uu*\i  force  arosi*  from  the  faulty  direc- 
tion in  which  it  was  frequently  applinl,  one  in  which  the  head  c»f  the 
Ixme  conM  not  Im'  I>rouplit  down  to  (he  level  of  the  cavity  witlxuit 
pn-liminary  rupture  of  the  o]q>«»>intr  ^>ft  parts.  The  laceration  causcsl 
by  the  dislocation  was  incrras<Hl  by  the  treatment,  in  order  to  enable 
the  bone  to  follow  a  rours**  wliieh  the  lipuiients,  if  untorn^  would 
ed'ei'tnallv  liar.  The  melhiHl  wa-^  dirtrleil  apiinst  an  olwlnch't  the 
resit«t;incc  of  the  musirles,  whirb  was  oidy  one,  antl  that  not  the-  chirf,  of 
ihimf  which  op|>osc<l  re<lnc(ton,  and  was  pursiieil  in  ipiorancc  of  tbe 
prineip:d  cme  ;  violciKH'  was  iisihI  to  oveifotne  an  obstaeU^  which  corrtn-l 
analomintl  kiiowledt^e  W()u!d  luive  enabled  the  sur):re<ni  to  avoid. 

It  must  not  be  undersUHHl  thiit  this  extreme  violence  wasexertf^l  in 
every  oim?.  In  many  ihi'  traction  w:ls  nuide  in  a  pmper  diit't'tiim,  or 
at  h^-tt  in  one  in  which  the  already  existing  hu^'ration  of  the  capsule 
alloweil  tlio  Ixmo  to  lie  moved  ;  homv,  manv  ditjltMiitions  were  reuiieod 
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wtlli  comparative  facility,  e8|Kvially  ihoac  uf  tlio  .slioulder  and  tliuw  of 
the  hip  in  whicli  c<inset*utive  (li.splaccn)L'nt  hud  not  niatcriully  chungt*d 
the  jK»sturc  of  the  limh,  and  in  such  ca^ic**  traction  was  a  proper  nuranA 
to  overoon»c  tlie  itpjM>siii(»n  of  the  mtisclcH.  It  wa,^  in  nueh  j'ascs,  too, 
that  the  nictlio^ls  of  cH)iitinuous  moderate  traction  by  In<lia-riihl»or, 
weij^ht  ancl  pulley,  antl  siisiM-nsion  hy  the  liml>  (**  [K'n<k'l-n»ethodc  ") 
were  euccej?sfiilly  employed,  and  will  still  \jc  when  it  is  desired  to  avoid 
recourse  to  the  aid  of  ana^thesia. 

As  long  ago  as  in  the  time  of  Hippocrates  (fifth  ccntnrv  B.  t\)  it 
had  lieen  known  tliat  stime  dishn^utioDs  of  the  hip  could  he  rc-a<lily 
rcthice<I  hy  nianipulatinn  wntliout  the  aid  of  violent  tnietion,  and  (iaien 
(jjocond  century  A.  i>.)  had  ]Miinte<l  out  tiiat  the  head  nf  the  hone 
should  1)6  rctunietl  U*  lu  cavity  along  the  nuitehy  which  it  had  escii|»e<l, 
yet  the.s*!  suggestions  reimiiued  unknown  or  unlurdcil  and  the  practice 
of  Kurg«»r)',  as  reganis  dislfKrulions,  appears  tii  Irnve  l>een  not  only  inef- 
fectual to  relieve  in  a  large  j»rii|«»rtion  ofcaM's,  hut  also  charaett^rizcHl 
hy  dense  igtmranie  (»f  their  pathnlog)*  and  hv  the  crudest  notions  of 
the  nieeliant<*al  rtleet*  of  the  mi-ans  hy  wlii<'h  their  reduction  was 
attempted.  Thus,  iiniong  the  meth(MU  in  vogue»  a«*t»rding  U>  IVtit, 
for  the  nxluetion  (»f  dislocations  of  the  shoulder,  at  the  iM'ginning  of 
the  eighteenth  century,  were  tho^e  of  the  door  or  Imhler,  the  l»ar,  and 
the  amhi.  In  the  former  the  patient  was  made  to  stand  u]>on  a 
stool,  and  ihf  disI(K'ate<l  arm  was  brought  over  the  lop  of  a  door 
or  a  rung  of  a  ladih'r  s«>  that  tlie  latt«r  (HM-npifd  the  axilla;  then, 
wliile  an  assistant  grat>|HMl  the  wriht  and  drew  it  dir^H-'tly  downwanl. 
tlie  stool  was  taken  away  and  the  iKitieut  left  sus|K>ndt*d  until  tJie  sur- 
geon pronoun<x'd  the  dislocaition  required  or  abandone<l  the  attempt.  In 
other  eas«.-s  the  juttient  W!is  liftcnl  frtmi  the  ground  u]»on  a  tvir  sup|>orte4j 
on  the  shotdders  tif  tw(t  men  and  iMissiiig  un<k-r  his  axilla  ;  or  a  large, 
l)e  patient's 
sncklcrdy  st 
from  the  groumi,  at  the  same  time  drawing  the  arm  <lown  forcibly  in 
front  of  himself.  The  mdhmi  itj  ffir  A'v7,  so  -Strongly  reeonimen<le<l  by 
Sir  Astley  (_'o«j|»cr,  was  als<»  enjploye*!  by  them,  and  sometimes  with 
success. 

The  fim^i,  an  instrument  invented  by  Hip|>ocmtes,  was  uIno  in  favor; 
it  eonsist«?<l  of  two  olilotig  pieces  of  womi  joine<l  together  at  the  »*nd  by 
a  hinge,  of  which  one  was  place*!  verti<":dly  ag^irn^t  the  side  of  the 
|iatient,  the  hinge  prcKsctl  wi*II  into  the  axilla,  the  other  under  the 
arm  in  the  juisition  of  horiz^mtal  jilMluetion.  The  arm  was  then  firndy 
8eeurei|  U*  the  hitler  piece  :uid  forcibly  depresse<l. 

As  the  defe'f'tivt'  iinMle  of  iu*tion  of  these  mrthiHls  bi>onme  more  gru- 
endly  n*<'ogni/e<l,  Iruiion  by  the  IiiumIs  of  assistjtnts  or  by  polU-ys 
or  bv  othrr  nppanitn-^  was   siibsiitnl^Nl,  but  although  this  was  an  im- 

(irovement  u]M)n  its  liarlNinais  pnileivssors  it  wils  still  empk»yod 
>lin<lly,  and  cN  idently  wa?*  often  ie»fiTeetiiaI.  There  are  imlif^ilions  in 
the  ohler  writinj^^  lliat  the  praeti***'  w;w  not  s«»  wholly  bad  as  the  t*':icb- 
ifiir,  tluit  Ui'Ti'  and  then*  men  wiTe  found  who  not  oidy  apprreiauni  the 
imiM^rtntK-t'  of  the  dint'lion  in  which  traiMion  should  1m*  maile.  but  even 
oocmsional ly  nnlueetl  di;^l(»cution.H  by  manipulation  alone,  hut  tlie  writer 


strong  man  si-i/ed  the  mtieiit's  wrist,  plac<M|   Ins  own  shoulder  under 
thea.\illa,  and  then  sncklerdy  stniighteuing  himself  raise<I  the  |>atient 
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who  8eemA  to  have  been  the  firet  to  recognize  the  importance  of  the 
principle  enunciate^]  so  long  befnre  hy  (iaicii  of  hrinjring  l>aok  the  hi-julof 
theb<«nehv  the  r<»iito  along  wliich  it  hail  rscapetl,nn<l  of  the  jM>^itionlolK' 
given  to  the  linili  during  the  attempt,  wiis  .Jkui  I»iiis  IVtil.  ULs  IVaiif 
lies  MaiftflitJ*  (Irji  Oh  was  pulilirihetl  in  J7*>o  ;  a  KHN>nd  e^litiun  foUowwl 
in  17*23,  mid  a  third  in  1741.  He  clearly  pointetl  out  the  im-efianical 
defects  of  the  iuetii«xl.s  then  in  use,  and  the  necessity  of  ftt^x  bringing 
the  head  of  the  hone  back  to  the  o{>ening  in  tlie  c:i{»sule  through  which 
it  had  cscupcfi  l)cfore  atleni[iting  to  replace  it  in  ilri  cavity  ;  and  he  drew 
fn»ni  ol>servation  of  the  different  degrees  of  tension  of  the  (iifferent 
muscles  inferences  as  to  the  position  in  wliirh  the  limb  should  1>^  placed 
and  the  dirwtion  in  whicli  traction  should  \w  nuido,  which  were  of 
great  practical  value,  although  based  ujMin  notions  conoeniing  the 
oJ)staele.s  that  opposetl  re<lncti«»n  which  were  ineoniplele  in  tliat  they 
t4K>k  no  account  of  the  untorn  ligaments  and  capsule.  Thus,  in  dislo- 
cation forward  or  downward  of  the  hhouldfr  lie  al)dtictetl  the  elbow 
widely,  and  in  those  of  tlie  thigh  backward  he  tlcxwi  the  limb  and 
then  changed  its  ptisition  when  the  head  of  the  Ixme  had  been  brought 
down  to  the  proper  IcveL 

Petit>  in  thus  der»urting  from  the  practice  of  his  pt^ecesAors  aiid 
contemfKjraries,  had  entered  U|M>n  the  right  |>ath  ;  he  crretl  in  not  fol- 
lowing it  far  enough,  and  his  errv»r  nro^e  from  a  tiMj  liinitc»l  notion  of 
the  olHtacles  to  Ik-  i>venf»mc.  !{«•  noticed  that  some  muscles  were  tense 
and  otiiers  were  relaxe<l,  an*!  he  sought  to  place  the  limb  in  a  |wsturo 
tliat  would  remove  these  diflerences,  while  at  the  same  time  traetioa 
made  in  the  direction  of  ita  long  axis  would  bring  the  hea<l  of  the  bone 
to  the  |M»int  at  which  it  liad  eseape<l  from  its  cavity.  His  improve- 
ments were  appre<Mated,  an<l  his  practice  was  essentiallv  followc<l  bv 
most  surgv*>us  until  within  the  last  few  years.  Yet  <me  of  his  early 
sueoejssors,  I'oulouu.'  in  a  |u|H'r  emi>odying  ideas  conceivetl  in  1749 
{«ee  loo.  cit.,  vol.  ii.  ji.  2:17),  pointetl  out  the  defects  of  the  nicthtKl  as 
applied  to  dislocations  of  the  hip,  and  supported  his  own  arguroentM 
ami  mo<iifications  by  the  rei^ipd  of  several  succ«»x*4es.  Hes:ivs(p.  222) 
that  in  the  tirst  case  of  disl(»cation  of  the  hip  upwanl  and  outwnnl  (on 
tlic  dorsum  of  the  ilium)  which  he  was  (^illtHl  u|H)n  to  tn^nt  he  em- 
ployed Petit's  methfMl  and  failc<l.  Tliat  is,  he  made  tmclion  with 
the  limb  somewhat  flexed,  C4mnter-extensiuu  l»eing  furnislu*<l  bv  the 
canvas  band  of  Petil*s  machine,  the  centre  of  which  pn^ssed  against 
tlie  tulxrrosity  of  the  iwhitim,  while  its  ends  lay,  <me  in  fit»nt  of  the 
alKlomcu,  the  other  Miind  tlie  buttock.  The  refhvtions  exciteil  by 
this  failure  h.*<l  him,  when  tlie  next  case  pre**ented  itself,  a  few  months 
later,  to  nvike  tructi'm  with  the  thigh  flexed  at  a  right  angle,  and  the 
elfort  was  promptly  siKN-cs.sfuL  He  plai^Ml  the  |>atient  on  his  back  on 
the  fl(M)r.  laid  the  canvas  band  along  the  groin,  with  one  end  between 
the  thighs  and  tlie  (»lher  oti  the  outer  side  of  the  injured  hijs  flexetl  the 
ifiigh  to  a  right  angle,  eng:iinHl  the  ends  *>f  the  bars  in  the  p>ckets  of 
ihi*  (Ntun1cr-e\t4*n(liiig  band,  and  made  tnirtion  ;  when  he  deemetl  the 
tnietion  suflieient,  \\v.  gently  rotatetl  the  thigh  outw:inl,  and  rednetion 
at  onee  took  phici*.     Furthermore,  he  nhowetl  tlial  tlm  rej«istanor  of  tbe 

■  ProCMO:  <Eavn!S  piMttiuiurK,  VmxiM,  I7H3.     ruutMM  dl»d  In  1775. 
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niUHclcs  wa8  dne  to  their  involuntary  contraction  and  was  to  be  more 
readily  and  sitVly  overcome  hv  prolonged  nKMlcnitr  tnictinn  tliiin  l>y 
more  violent  Imt  briefer  efforts,  lie  snys  (loe.  eit.,  p  22t>) :  "  1  linvc 
several  timeH  observed  that  it  in  ea-sier  to  teni|Hiri/.e  than  inunediately 
to  overcome  the  resistance  of  the^*  muscles;  »*>,  when  the  extension 
seems  to  l»e  sufficient  1  maintain  it  at  ihe  same  jx>inl  for  some  time  and 
wait  for  the  relaxation  which  fatigue  must  bring  ahttut.  It  is  then  only 
necessarv  to  profit  by  this  moment  of  inaction  to  efli'et  tlie  re<hiction." 

PouteauV  practice  closely  rci>cmble<l  that  MJiich  repi"e^*nts  the  appli- 
cation of  the  principles  of  tlie  nio<lern  method  by  manipulation,  and  is 
identical  with  that  of  moderate  traction  n|>on  the  flexe<l  limb  which  is 
now  ill  common  use  ami  is,  1  think,  generally  preferred  t(»  that  of  pure 
manipulatiim.  He  flexed  tlie  limb  to  brinjr  the  head  of  the  bone  nearer 
the  oj>enin^  In  the  capsule,  niaiie  traction  to  \\i\  it  to  the  level  of  tlie 
cotyloid  *»vity,  and  then  turned  it  in  by  outwanl  notation  (»r  abduction, 
or  both.  He  knew  even  thai  the  traction  could  sometimes  be  dis(>ensed 
with  and  the  reduction  eU'ecteil  by  manipulation  alone,  and,  in  (piotlng 
«U4HN\siies  thufl  obtained  by  Maisonuenve,  he  predicts  that  a  simpler 
metho<l  than  his  own  will  be  found.  The  failure  of  his  practic*?  to 
Ixcome  ijenenilized  is  jmibably  <iue  to  the  iuHucnce  of  tra<lition  and  of 
the  authority  of  Petit,  reinforce*!  as  the  latter  was  by  thegr«U  advance 
he  had  made  i»ver  the  practice  of  his  predecessors,  ami  |>erhaps  to  the 
inHuflicicnt  publication  of  Pout^.iiu's  views.  The  paper  from  which 
the  above  (piotatlons  are  made  aj)|»ears  to  have  l>een  written  in  1749, 
but  there  is  no  evideni'e  that  it  was  publisliKl  elsewhere  than  in  tlic 
posthumous  collection  of  17H3,  which,  consisting  of  <lisconnectc<l  c^ways 
upon  various  subjcclfi,  probably  had  only  a  limited  circulation.  What- 
ever the  eaus4»  may  have  Itt'cn,  the  result  is  Iwyond  (piestion  ;  surjreons 
continued  to  reduce  disIcM*ations  of  the  liip  by  traction  with  the  ]iulley8, 
the  limb  beinjr  only  slightly  flexe*l,  and  by  j)re8sure  apj)lic<l  at  the 
upper  part  of  the  thigh  to  move  the  hea<l  laterallv  int4»  the  ctivilv.  Sir 
Astiey  (*o*>per  habitually  nscnl  only  traction,  followeil  by  rotation  of 
the  thigh  intrani. 

I'j-of.  Nathan  ^>niith,  of  New  Haven,  taught  and  practiced  a  n»ethod 
of  nnluction  by  manipulation  which  was  [>ublished  in  1831  after  his 
death,  in  his  MetVu^nl  and  Surfficttl  J/cwioiV*,  €Hlite<l  by  his  son,  Nathan 
R.  Smith,  and  this,  I'rof.  Bigelow  flays,  "coven*  the  gnjund  of  priority 
of  invention.**     (See  tluipter  LI.,  Trifitment,) 

The  next  publishe<l  rec<»gnition  of  the  possibility  of  reducing  a  di»- 
hxtition  of  ilie  hip  by  manipulation  alone  was  by  IV'sprfcs,  who,  in  1S35, 
<vmnninic;ite<l  to  the  Sx'i6l^'  Anatontitjue  of  Paris'  **a  new  method  of 
nthicing  tlisloeutinnfi  of  the  femnr"  by  flexion  and  rotation  nntwnnl. 
The  only  comment  it  cxcitisl  at  the  liuie,  aci*<trding  to  tlie  rfMimls  of 
tlie  MH'icty,  was  the  mention  a  few  months  later  by  I^lgn**  of  the  fact 
that  the  sjun*'  mrtho<|  was  (le-^crilM-^l  by  I{<ii4'h  in  a  Tffutinf  o;i  Jlrtli" 
ciiif.  pnblishti]  in  New  Yi»rk  in  1M;t:(,  and  was  there  said,  on  the 
authority  of  Swn-t,  the  ''  natural  bone-setter,'*  to  have  been  pmrti«rd 
by  the  wuiigi-H  of  North  Anu'rieii.*     The  IV-^pr^s  incident  is  nmrnly 

'  t>v*fr«fi;   Itull.  (1«  U  StM-.  Aual(inii>|nfi,  Ht'ptrnilirr.  l.'SUS,  p.  4. 

*  lk«rh.  lik<  riwcct.  iippMni  to  tiAvr  bt^fii  an  IrncuUr  iinKiUlniirr,  Mml  It  w  lik<>ly  thjit 
ktsMKTlions,  even  when  kiiawti,  wrr«.-  not  drrmnl  Wortli}-  of  >cnuu«  cuusldcrmtton. 
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notcwtirtiiy  aH  phowinp  liow  complotcly  tlio  previous  siiggeHtion»  ha<l 
bo<?ii  Corgtiiten  or  ovcrloitke*!,  even  by  l*onteau*H  own  conntrynien.  It 
19  now  usc<l  l»y  the  PVenoli  ns  ii  jufititiention  iors|MNikin^  of  the  methml 
by  nmiiipalattun  (at  the  hi[»)  as  the  *'  J/rVAw/r  tit-  DrMftrea.^^ 

In  like  imiuiier^  other  tjur^tns  suuglit  to  modify  tlie  pmotioe  fi» 
regiirded  the  shouhler-joint,  by  advi.sing  that  the  traction  .^ihuuhl  Im; 
made  in  different  directions  and  eombined  with  rotation  of  the  liinU. 
Of  these  the  n»orit  noteworthy  are  Mothe  and  Ijacoiir,  since  it  is  witli 
their  pmotieo  that  the  manipulative  niethiKl.s  are  gcnendly  (htai^lit  to 
have  lx»j;un. 

The  earlier  mani]>u1ativc  methods  wore  either  enipirieiil  or  hflsc<l 
n|M>n  more  or  U\S8  ino^)rrect  notions  of  the  nature  of  the  olwtacles  to  l>e 
overcome  and  of  the  mechanism  liy  wliich  the  resnlt  was  to  l>cobtaine<1, 
and  it  ix  unly  .sine^*  tlie  imtlioh)j;y  of  the  dillerent  disltK-ations  Imd  boon 
InUter  nnderstood,  with  refen^noe  esiRvially  to  the  position  of  the  rent 
in  the  eapsnlc  and  the  intbiencx;  of  tlie  portions  which  remain  untoni, 
that  the  ditferent  |»nKx*<inres  embrace<l  under  this  meth(Ml  have  Ijeen 
intelli}i;entiy  devised  and  exwnited.  They  diflfer  80  widely  in  their 
details  that  only  the  most  j^»neral  th'seription  eun  be  jjiven  hero  ;  tliey 
consist  in  |i^iving  t^>  the  limb  successive  |Kisitions,  by  which  the  heiwl  of 
the  bone  is  first  brought  opjH)sitc  the  opening  in  tlie  eapsnle  and  then 
into  its  cavity,  and  by  which  the  openinp  in  the  ctipside  is  made  lo 
gap**  widely,  or  is  aetiiallv  enlarged  if  necessary.  For  the  ac^ompliflh- 
racnt  of  tlies*?  ends  the  limb  is  used  as  a  means  4»f  artin^^  n|M»n  the  ca|>- 
sule  so  far  as  it  tvmains  attached  to  the  Ikiho,  anrl  the  heail  of  the  bone 
is  made  to  tjike  its  Bue<x.*ssive  |Misitions  by  rotation  i»f  its  shaft,  or  by 
iisinp  it  ns  a  lever  which  fintls  \\h  fixe<l  iM)int  either  upon  wime  adjoin- 
inj^  prominom'^*  of  l>onc  or  in  the  capside,  or  by  moving  the  entire  linih 
in  the  direction  of  its  lon^;;  axis.  Combined  with  these  nianipulationn 
it  i^  commonly  nece^^sary  to  employ  a  ocrtjiin  amount  of  traction  to  over- 
come ffravity  or  such  resistance  !W  is  offere<l  by  the  mumdes. 

It  rests  essentially  upon  an  nnatomicid  and  p;Uholoi;i<nd  lia-sis  con- 
sisliiiiy  nf  two  jmrls,  the  [xisition  of  the  rent  in  the  cjijtside  and  the 
resistance  (if  th<-  niittirn  [Hirtlon.and  depends  fr>r  \ii*  knawlcdj^e  of  these 
two  fart4frs,  in  any  pvrn  e^isc,  mainly  u|M»n  the  fH>si(inn  oc*.MipiiM|  liy 
the  lind)  and  the  liinitatiimH  of  the  movements,  licj^istjinee  of  tlie 
musch'8,  when  pn*sent,  is  overi'ome  by  ana*sth(*sia  or  by  tnu^fion. 

Siieh  tniction  as  is  reipiin'd  is  made  by  the  hands  of  (he  surgeon  or 
i»f  an  assiMant,  or  liy  the  w<*ij.dit  of  tlie  ilependent  lind>,  or  by  Ih^*  pn»- 
lonpnl  action  of  an  elitstir*  band  or  of  a  weight  snsprndt'd  ovrr  a  pidley. 

ihtdiuHuiOi  Utifihm  Inf  Jwltn-ntbhcr  ftttnfU  wiw  intnwhlciMl  bv  l^c^^nis 
and  OniiniH  while  itttern<*s  in  the  Paris  hospitids,  180:1  to  18(U),  and 
adviM^itcd  by  them  in  a  paper  published  in  ISGH.*  Thev  r(HN>j;ni«4.Hl 
that  their  object,  the  fati^iu-  of  the  op|K»siii^  muscles,  (Mtuld  be  e4|U3illy 
well  aeenniplinhtMl  bv  weijfht  and  pulley  c»r  a  steel  spriufr,  but  they  jjavc 
the  prcferen(X!  t^J  India-rubber  Ihm*:ui.h<*  of  the  r:is<'  with  which  it  conhl  1>C 
useti.     Their  n»|>ortc<l  «iscs  are  dishM^ations  of  the  sh(»uhler  and  clljow. 

The  nii*thod  of  applitntion  in  dtshK'ationH  fi»rwanl  of  the  shoulder, 

Arrh.  <K'DcnUra  do  MihI..  Jtummry,  IHliS. 
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for  example,  it>  «8  tbllowH  :  A  1(ki[»  in  iiitiiie  fant  to  the  lower  part  of  tlie 
nrrn  liy  tiinis  4)f  a  n»llfr-lKmiljii^!,'  iir  Iiy  strips  of  ndlicsivo  pmsu-r  an  in 
IliirkV  cxtpiisinn  ;  then  tlio  patiriit  is  S4>ut<*(i  in  a  cliair.  e*ninUT-exten- 
sion  provided  hy  it  liand  [lastsinL;  aroinid  the  cliest  under  tlie  uxillu  and 
over  the  op|K)sile  fih4>ulder  and  made  fust  tu  some  neighboring  fixed 
j)oint,  tlie  ellniw  gently  nii»e<l  to  or  nearly  to  the  jK»siilion  of  horizontal 
niKliietion,  nn<l  traction  made  in  the  tlireetion  of  its  long  nxi^  hv  a 
nibiier  eorti  [nis8<m1  ihrongh  the  liKip  attaelail  to  the  arm  and  aronnti  a 
(ixe*l  |K»iiit  e^^tiihlished  in  an  a|>pro]>riate  jKxsition.  The  tnietion  shtiuld 
Ixj  alK)at  twenty  or  twenty-tive  )>ouiuLs,  and  nee4l»  io  be  continiKHl  for 
from  fifteen  to  thirty  minutes  ;  under  its  intlnence  the  muj$cles  iK-e^mie 
relaxed  and  the  {tatient  ex|M'ri(MJe«'s  the  senH:ition  of  gi-tiit  fatigue,  the 
lic;id  of  the  Ume  gradually  approaehes  the  glenoi*!  cavity,  and  eitlier 
enteiti  it  i>|M>ntaneouF»Iy  or  i^  ivjijaeed  by  the  pn'.sfiure  of  the  Burgeoii's 
fmgers,  or  by  a  sudden  pull  ujmju  the  arm. 

I'lmiiuuotis  (racliou  by  the  itar/ht  of  the  (huh  is  use<l  i\i  the  hip  :uid 
ftlioulder.  The  limb  is  pla(>e<I  in  8Ueh  a  position  that  its-weight  tends 
to  move  it  in  the  de^ired  dinrtion  ;  tbtis  the  thigli  is  allowt^l  to  hang 
down  (the  knee  Hexed  and  the  leg  horizontal)  at  the  end  of  a  table 
u|Mm  which  the  Unly  of  the  patient  lit*.-^  ]>nmi:'.  For  the  shouKhT,  the 
|Kitient  iH  placei]  u]K»n  his  ^ide  on  a  cot  through  a  hole  in  which  the 
injured  arm  hangs  directly  down.  To  the  weight  of  the  limb  in 
either  cose  that  of  a  hand  Iwg  mav  atlvantiigetjuslv  be  mlde<l.  (See 
Cliaplei-s  XLII.  and   LI.) 

Atlirotomy.  (X-t^ihionally  a  fresh  (lislocjition  is  irreducible  Itecnusc 
of  an  exceptional  |M»sition  of  the  iHtncs  nr  of  inter|%osition  of  the  soft 
]>art«.  I  have  seen  this  once  each  at  the  stionldcr,  ellM>w,  and  teni|wiro- 
muxillar}' joints,  and  a  ninidKT  of  tinirs  at  the  metaL^ir|Hi-plia!angeal 
jikintH  and  in  dislocations  with  fnictnrc.  At  the  shoulder  the  head  ^A' 
the  humerus  had  ]Kissed  bt;low  and  then  so  far  to  the  inner  side  of  tho 
iiubscctpularis  that  its  tendon  was  dostdy  wnip|»ed  alwuit  the  outrr  sidi* 
of  the  neck  of  the  Immic  and  had  to  he  divide<l  ;  at  the  ellniw,  ap|ian*ntly 
in  ciinsr<|ncncc  of  rt'|H'atc*I  attempts  to  n-dutv,  the  denudevl  end  of  the 
huiucnid  had  been  force*.!  through  the  fascia  in  the  tiexure  of  the  joint, 
and  the  l^'nthm  of  the  bicejNS  was  lotlgtnl  U'liind  tlu*  external  condyle; 
nt  the  jaw,  the  meniscus  had  lM>en  torn  away  fr<»m  the  condyle  and  was 
l(Ml|rc<|  iM-hiiitl  it. 

If  «(Uch  an  o|N'r:iti(»n  is  done  within  a  day  or  two  af\er  the  a<vident 
(he  risk  is  n<t  m*)nt  than  that  of  a  f^imilar  njH'ning  ttf  the  unlac<'pate<I 
jiMnt;  but  whih'  itithiiniuatorv  rciirtion  is  active  and  u'dema  is  marki.il 
thr  chance  of  sup|turation  is  greater,  and  it  is  then  well,  I  Uiink,  to 
await  their  sultsideuiH.*  iM'fore  o|>cmting. 


Old  TTnrednced  Dislocations. 

The  rlmnge»^,  :iU»vc  di-scHlw"*!,  which  lake  pla<r  alwHit  a  dishMMitisI 
bone  gnwhmlly  increjiftc  the  ilitficulty  of  reiluction  by  nu*ans  that  are 
sufficient  while  the  diKk)eation  is  fn'sli,  and  ultimately  make  it  imj»os- 
cible.  Thr  ctutditions  vary  so  gn-atly  uitb  indivi*!uid  c:ih<*s  and  with 
tho  difleanit  joints,  and  their  extent  and  detail  are  m  nnn^eogniaible 
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clinically  aiul  ho  largely  a  niiittor  of  inference  that  the  difficulty  cannot 
be  mea^iured  simply  l>y  the  lenji:th  of  time  that  hu.s  elnpsiHl,  and  U>o 
often  not  even  hy  anything  short  of  an  artiial   trial. 

The  common  pnictlor,  until  within  qnit^i  n'{M'nt  times,  w:L-i  stmply  to 
employ  the  usiml  fiircilih;  means  more  forcibly,  to  rupture  adhesions  by 
fon'ing  the  limb  in  variouH  directions,  and  then  to  drag  it  Into  place  by 
pulleys  or  sj)eoiaIly  devi.W  apparatus.  While  this  suc<hhkIw1  in  many 
cas(v-4,  and  even  oee;i>ionalIy  in  some  at  tlu>  shoulder  an<l  liip  which  had 
existed  for  months,  yet  the  record  is  full  of  accidents  and  disjt>tors, 
and  many  a  ^rave  warning  huts  been  nttere<l  apiinst  the  dunp-rs  of  the 
attempt  even  in  apparently  suitable  cases  and  aptinst  the  temptation  to 
snlHirdinate  the  patient's  welfare  to  a  desire  ^>  obtain  an  unusual  siiccetMb 

The  dangers  of  forcible  re<luction  in  cases  of  long  st^mding,  and  the 
8n|)eriority  of  operative  inctlnMls  l<»  meet  the  s|Mx:iai  inilicatinns  that 
may  exist  in  them,  an*  now  so  well  umlerst<xMl  that  the  warning  is  not 
much  needc'l  in  such  casi's;  it  is  in  the  more  recent  eases,  those  of  a 
few  weeks,  that  it  is  now  specially  necessary  to  Iw  on  guiinl  aguiniit 
being  unwittingly  le<i  to  strive  too  long,  to  make  a  stronger  and  still  a 
stn^nger  pidl  after  less  force  hns  faile<l.  The  danger  is  sjM?eially  great 
in  the  ohi,  wliose  diseaseil  arteries  may  so  easily  Ik*  bruise<l  or  torn, 
and  whose  thinne<l  bones  may  so  easily  Ix^  broken.  The  following 
two  cases  which  rei*ently  (K;curre<l  in  the  service  of  a  surgeon  in  a 
prr)minent  New  York  hospital,  within  a  year  of  each  other  (1896-97), 
illustrate  the  temptiition  anil  the  risk. 

A  woman  sixty-seven  years  old  ;  subeoracoid  dislocation  two  weeks 
old.  Ether;  traction  by  pidleys,  estimated  at  300  {lonnds ;  reihiction 
on  se<rond  attempt.  The  following  day  the  nidial  pulse  cmild  not  Iks 
felt,  and  gangrene  seemed  imminent;  seven  weeks  later  amputation  of 
tlie  arm ;  death.  The  autopsy  ahowcd  a  thrombus  in  the  brachial 
arU^ry. 

Man  sixty-eight  years  old  ;  Eiiibcoracoid  dialocation  six  w^eeks  old. 
Ether;  manipulation  to  rupture  adhesions;  K<»cher*8  metlKKl  tried 
twice,  then  heel  in  the  axilla.  Then  arm  carrie<l  fowibly  across  the 
body,  the  head  slipping  to  the  outer  side  of  the  glenoid  fossa  ;  Hnnlly 
tnietion  in  nliduetion  siiccee<le*l.  Died  five  hours  later,  Anto}>sy 
showed  mpture  of  the  axillary*  vein  ami  of  the  short  h*Nid  of  tho 
biceps;  capsule  entirely  torn  from  the  humerus;  thinl,  fourth,  and 
fifth  ribs  fnietiire*!  in  the  axillary  line. 

The  iilternative  measures — n*<luetion  by  o|)enition,  exrisicm,  and 
optiMitomy — have  l>een  nuule  so  nuich  sj\fer  than  formerly  by  impnivi?d 
BUrgical  trchnit|Ue  that  they  are  now  resorte<l  to  with  increitsing  frv- 
queney,  antl  the  resulting  experience  has  l>een  such  that  rulea  of  treat- 
nicntcjin  be  formulated  for  someof  the  joint-j.  In  Iwickward  di?tlocation 
of  the  ellxiw  fortiial  ex|K»snrc  by  twct  lateral  incisions  and  nM»i<»val  of 
the  iMinitricial  tissue  |iermit  complete  re^luetion  and  usually  a  notable 
imj>rovement  of  function.  At  the  shoulder  the  range  of  motion  aftrr 
rwlueiion  by  o|H'ration  has  gt^nerally  been  small,  and  the  operative 
ditWenltieft  arc  ofien  great  ;  excision  of  the  hea<i  gives  greater  mobility 
and  meet.**  the  fr(H|Ucnt  n^K-cial  indication  of  relief  of  {win  due  (o  pretfA- 
urc,  but  the  result  \b  marred  by  the  diminution  of  active  control.     At 
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the  hip  reduction  by  operation  haa  proved  dangerous  and  has  failt*<!  in 
nmrt*  than  half  tho  trials;  even  when  it  ha»  f^ueeetiled  the  functionail 
gtiin  has  not  ofi^n  been  notable.     (S<h»  Chapter  LI  1 1.) 

TJie  facts  and  general  principles  to  be  ct>naidered  in  determining  ujM>n 
reaort  to  operative  inlerfcrenee  and  in  making  a  choice  of  methods  are 
as  follows : 

1.  At  the  present  time  woun<l  infection  is*  uf  more  freqnen<  occur- 
rence after  o|H'nitive  retluction  of  old  dihI(xra(if»nH  of  the  large  iohitii 
than  in  other  primarily  eh-an  oi>eniiion(*,  ami  an  almoH  inevitable 
result  of  :iuch  inf<H*lion  is  anchylosis  of  the  joint ;  and  even  in  ca>ies 
M-hich  esca|>e  infeirtion  the  re.*itorali(m  of  function  is  UHUallv  4juit<! 
incomplete.  <.onse«jUcntly  the  nsefuhiess  of  the  limb  in  tin-  cxi-ting 
conditions  and  the  pro!>able  gain  by  interference  fiiould  be  ejml'ully 
coHhidentl. 

2.  A  faulty  fixed  |M>sition  may  l>e  m>  improved  bv  an  o|>eration  tliat 
the  usefulness  will  be  increased  even  if  anchyloH^  f'ollowH. 

3-  On  the  other  hand,  and  this  is  specially  true  of  the  hip,  the  im- 
provement to  be  g<tl  by  a  cimnge  of  position  may  l>e  far  too  slight  to 
justify  the  risks  of  an  o|>eratioM  hj  extensive  as  woulil  be  rer|uire<l  for 
rciluctiou,  and  an  ubuost  e<jual  improvement  might  be  had  by  an  oste- 
otomy. 

4.  Fain  and  trophic  changes  in  tho  limb  due  to  pressure  U|K>n  nerves 
are  good  reiisouh  for  interierenee ;  the  relief  would  probably  l>e  more 
eurely  and  easily  obtained  l>y  an  excision  of  the  head  of  the  l>onr. 

•5.  Excision,  when  undertaken  only  to  imjirove  function,  is  suitable 
at  the  shoulder  and  cIImiw,  but  must  be  sparingly  employed  at  the  hip 
where  Solidity  of  sup|>ort  is  more  imj>ortarit  than  mobility. 

After-treatment. 

After  a  dislocation  has  l»e(!n  reduced,  there  is  nee<]ed»  in  moat  cnseHy 
only  a  simple  rt»tenti<iu  bandage  to  confine  tJie  limb  in  an  easy  [K»!^ition, 
but  in  Hr)mc  catses — dislot^itiou  of  either  end  of  the  clavicle,  of  the 
bead  of  cho  radiu?,  and  sometimes  of  the  slionlder  liaekward  under 
the  spine  of  the  scapula  (Riiwh  and  Kronlcin) — the  tendency  to  re*'nr- 
n»ncc  is  so  gn'at  that  s[M*<'ial  dressings  are  rcipiirefl.  The  joint  shotdd 
Ix'  kept  cpiiet,  (MTtainly  any  ruovenu'nt  that  caus<'s  juiin  shouKl  \te 
avdidcti,  and  if  the  inflamniati»rv  rt^iction  threatens  to  be  severe  it 
nuist  Ik*  op|xwed  bv  the  application  of  cold,  or  imiform  gentle  press- 
ure if  it  can  In*  iHirtie.  After  a  week  or  two  the  um*  of  the  liud>  may 
be  crntdually  n^sumed.  In  making  jjfljssive  motion  or  this  use  of  the 
limo,  tho>H>  {H>siti(aH  nui^t  Im?  avoidinl  in  which  the  liend  of  the  Itone 
would  |»n*ss  u|MMi  the  luni  jtart  of  the  «Tipstde,  or  in  which  the  sides 
of  the  ri'iit  woiiKI  Imj  aj::iin  HC|Kirate<l  from  \i\c\\  other. 

If,  as  jwimelimes  ha[»|K'ns^  the  joint  remains  stilT,  weak,  and  scn^sitive, 
but  w  cold  rather  than  warm,  and  aches  and  pcrha|M>  In-i-omes  puffy 
after  use.  it  needs  massagi^  and  nibbing,  and  to  lie  actively  moved 
either  by  the  patient  «ir  by  thr  physician.  Its  sensitivencM  and  immo- 
bility under  such  circuruKtanecs  arc  due  to  the  prulonge<]  disuse,  to 

t  F'lr  mABy  nuc*  of  rarioos  fomu  of  operfttlon  see  Engel,  In  Arch,  f&r  kiln-  Clilr.. 
1J«7,  vol.  U.  p.  903. 
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ret  motion  anil  loKsuf  jiliiiliility  in  the  iHrri-iirticiihir  tihstius,  and  |H>iS6ibly 
to  tlic  ]»rot»cnce  of  lullivi^iou:)  witliui  iliv  oiivity  '\i^\L 

Habitual  Dislocation. 

A  ninrktHl  toiuloncy  t(»  ivcurronce  nitiy  bo  conibutoil  by  |>n»lonRwl 
imiinibiliziUioii  td'  tbe  jiiint  if  tbe  injury  in  ounipauUivoly  retvut,  or 
by  j?|K'cial  troiitrntMit  dcsigne*!  to  tbiokon  and  shorten  tlic  luipsnhir  and 
pcri-articular  tlssuos.  Gcnznier'  suec<»i«fully  oniployed  in  two  cases  of 
n»cnrrcnt  dinlocntion  of  tlic  sbonldor  rc|)eat4;d  injeotionH  into  the  joint 
of  tlio  pnro  tinctnre  of  io(bne.  The  ikhmIIo  was  intn>dnood  a  fuig«r- 
briiultlt  bolovv  ibu  oonwM»id  jin^cush,  and  seven  to  ton  minims  were  in- 
jix'tcd.  The  arm  wa«  then  inniiobilixod,  and  tlio  injtrtiotis  n-jxiatotl 
from  five  to  ."*evon  times  at  intor\'als  of  throe  or  fonr  days.  He 
it^T(»inniende4l  the  same  tn*atmcnt  for  liabitual  disUH*ntinn  of  tlie 
lower  jaw. 

I)(d>roui] '  reports  a  cure  at  the  shouhler  by  six  injections,  during  a 
fortniglit;  of  two  drop.s  each  of  a  10  jkt  cent,  flobitinn  of  ohloride  of 
icino  into  tlio  jh-ri-artioular  tissues.  At  the  stomal  end  of  tlie  clavicle 
I  have  twice  ttlitaiiied  a  j^imm!  result  by  injociln^  a  few  tlrops  of  alcohol 
into  tlie  |H*ri-urticnlnr  tissues  and  inimobili/in|r  f\)r  a  fortnights 

The  o|N.*mtive  method  which  Koems  Hufest  and  nioKt  i>flicient  at  the 
nhoulder  is  one  intnxltu^cil  by  Ki^xird/  the  formation  of  a  jxTmancnt 
fohl  in  the  ant^^rior  portion  of  the  oapsule  by  three  vertiad  ailk  i^ntnroH. 
A  Bimilar  method  hns  been  used  in  habitual  outward  diHloeutiun  of  tlio 
patullu. 

*  UtiDBincr:  CViitralbUtt  ftlr  rhinirittc.  1883.  p.  503. 

*  IhittnMiil :  Ia  Sciniiiiui  Mty..  Fcbrtmry  'i7.  iHUii. 

*  RicnrU  :  AcaU.  du  Hcd..  Octolwr  31,  1H»2. 
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to  rctJiav  a  iJislocati 


loti  niav  aphcar  iiiinnir 


1»l 


i\\e  attc'inpt,  us  tin*  imn 


II*  iiiiiiie* 
diato  rtmjiCHHU'iire  nf  tlic  laamviivrert  etn ployed,  or  Mil>H04jiieiitly  as  u 
more  or  k*?^  rvinote  ixHiK-^^ueiuvor  tlic  cnaii^»d  ciiiiditioiiH,  tin*  IimtiI 
iiijiirici!,  or  tlic  iiiflaniniatitMi  |»nHlu<xHl  l>v  tlion.'  niantpuvrc^ ;  and  they 
niay  l»e  localized  at  or  iioiir  tlie  di.sloeate*!  joint,  or  iimy  be  tlie  rvjiult  of 
a  loind  <li.stant  oliange  <ir  ot'a  iiK»re  ditliiseil  iniprt^ssioii  U|K»n  tlie(»i^^i* 
iiiin.  They  may,  tliereii»re,  Ik'  gnMiinnl  :us  :  1st,  priinary  Im^al  aceidentrt ; 
2d,  const^eutive  Im-al  airideiitji  ;  Stl,  «ise.s  of  lieiiii|ile^ia,  hyiiitHK',  and 
Middcu  death.  Tlie  tir^t  group  eonipris<^  injuries  of  the  i^kin,  cellular 
tissues,  inuseles,  vessels,  nerves,  and  Ixmes;  the  feee<»nd  pronp  ineludes 
guppunitioii  in  or  idMttit  the  joiia^  ami  utlenci,  ^in^rene,  ana  paralvisiti 
ixinst^pient  to  injury  to  vessi*ls  or  nerv*'s.  The  tliini  pH»np  imludeti 
tli<>se  eases  <»t'  sh(»ek  or  exhaustion,  sonietiiiies  proving  iiital,  uliiuh 
luive  JKrome  e.xeeedingly  rare  sintx;  the  intriKluetion  of  ana»stheti(», 
mid  those  others,  tliat  have  ettnje  in  their  placx',  of  death  due  to  the 
unipsthctie  itsi'lf. 

It  is  ntttie(.'alile,  on  e4>ni]MmsiHi  of  the  trases  that  have  ^Krnrre*]  at 
tlit]'en*nt  periixls,  that  \vhile  some  vari<'ties  of  tlie  lesituis  :ire  rommou 
Ui  all  times,  with  their  varyinj^  metlMMls  of  treatment,  iHhers  ;ire  in  n 
manner  de|K'ntlent  n)xin  the  means  hy  whieh  the  reihietimi  has  Imx'H 
atU'iiipletl.  Tints,  vitileiit  tnietioii  is  the  smle  ainse  of  Honie  ;  mnnu>u- 
vn*s,  sueh  a.s  alMlnetion  :ind  rotation  t>f  thi'  arm,  (he  prinei|ud  eaust*  of 
olfiers  ;  violent  pressure  at  or  near  the  head  of  ihe  Imuh',  proloii*::itioM 
of  the  elVorl,  and  ana'stju'litv,  eaeh  of  il.s  own  |MH*Mliar  varirhes.  Not- 
witliManttin^  ihes*'  dt(V«'ren<'fs,  eertain  |H>iiits  m:iy  Ix*  ix^i-oj^ni/inl  jis 
roninuHi  in  the  }fre:itt^r  niirnlMT,  sueh  us  the  a^e  of  iht*  iKiiieni  and  the 
leujrih  of  lime  tlurin^j:  whieh  the  dish Hittion  has  remained  nnredueeil. 
Injuries  4»f  the  vess4*ls  have  heen  m<»st  friHiul-nt  in  the  old  aufl  in  dis^ 
l«>c:ilions  of  lonp  st;tndin^,  and  all  the  other  aeeident»  have,  in  i-eeent 
tiineH  at  k*aht,  U'en  nirelv  ^eell  e.\<-ept  in  eonni^etion  with  dif^hKiitioiin 
timt  have  Iouj;:  renuiiiu-i!  unreihu^il  (»r  that  have  Uvn  tn»mpli«'atod  liy 
much  inflanunat4jry  re:ielion.  The  ixnisons  for  the  ^resiter  liability  to 
nipUirc  of  the  arteries  under  tlu!»e  cunditiuiw  are  nut  obneure  ;  the  Iimh 
of  elastieity  l>ee:iuse  of  athen>niat4>us  eliatip*  in  the  veseteln  in  the  oUl, 
and  the  ndheMun  of  the  vesnels  to  adjoining  {tarts  as  a  ft-tiuenoeof 
iriHammatiou  ai-e  n  -nnieient  explanation,  and  the  niei'lianical  diflk*ul- 
lies  ere;ite*l  by  the  eontraetion  aiid  readjustment  i*f  the  torn  tij«ttncs  in 
old  diAloeatiouH  explain  the  otherts  by  the  furootlmt  In  rM|uinHl  to  over- 
come tllem. 
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Integtunent.  Thcnkin  nmy  be  briiiscHlorlarE'niUMlatndi^tiiiici;  fn>iu 
the  joint  l>y  llit*  prt'ssiirt.'  of  the  conl.s  tliroii^li  which  tmctioii  is  iimde, 
or  near  tho  mint  l>v  the  pressure  of  thf  handH  or  in^tnnnenU  acting 
u|>on  the  dislocated  eiiil  of  the  hone,  or  it  may  l>e  torn  across  if  the 
traetion  is  exerted  upon  it  rather  llian  u|K)n  tlie  hone.  These  lesions 
art?  Rt»l<loni  serious,  and  the  fonner  may  usnidly  he  avoidcsl  by  proteot- 
inj^  the  surfaee  with  tliiek  layern  of  rotton  or  flunncl.  TrannverHe 
rupture  of  the  nkin  l>etween  tlie  |>oinlH  of  exterihinn  and  counter-vxton- 
Bion  is  due  to  a  faulty  application  i»f  the  force.  In*  wliieh  it  is  exerted 
upon  tlie  skin  alone  und  not  ujx»ti  the  underlying  hone.  The  skin  id 
elOAtie  ami  tough,  and  when  unaltered  hy  disc^ise  will  Hupnort  a  very 
considerable  stniin,  one  far  in  exeess  of  tliat  eomnionly  neeueil  to  over- 
comr  the  eontnielion  of  a  nmsele,  but  the  traetion  may  ix?  so  applied 
that  it  will  art  only  \\\Y^\\  the  skin.  Thus,  if  a  bn»ad  hand  is  strapped 
Hnngly  alKint  tht*  middh*  of  the  arni  nnrl  tnwtion  is  nmde  by  a  cord 
attaeheil  to  ii.  it  will  drjiw  the  skin  downward  t^twanl  the  e!lM)W  ;  and 
if  at  the  nanie  time  the  skin  of  the  axilla  and  chest- wall  is  |)revented 
by  counter-extension  from  sharing  in  (liu  niovument,  the  interiuediute 
portion  is  put  up«"ui  the  stretch  nn<l  may  tear. 

To  jruard  ajj^ainst  llic  occurrence  of  this  nc<*ident  the  liinh  should  bo 
firndy  jijnvspcd,  if  traetion  hy  the  hands  is  usc*lj  at  the  cnlai^^ed  distill 
emi  of  the  bone,  so  that  the  skin  should  not  In;  drawn  ilownward  hy 
the  slipping  of  the  han<ls,  and  tho  additional  prec^niti«)n  may  be  taketi 
to  press  the  akin  of  the  forearm  (in  the  case  of  a  shoulder  dislocation) 
upward  before  the  limb  is  ^r:isi>e<l,  i\j\i\  similar  pn^-juitions  suitable  to 
the  rogicm  should  Ik*  taken  at  the  point  of  eotmter-extension.  If  trac- 
tion is  made  hy  u  cord  or  band,  tt  should  be  attached  to  the  limb  just 
above  a  bony  prominence  or  enlargt^nient  which  will  prevent  its  slii>- 
pin^;  it  shouhl  not  he  made  fast  simply  by  enclosing  it^  loop  lu 
circular  turns  of  a  bandage  which  maintain  their  hold  upon  the  skin 
by  frietliui. 

iSIovi^hing  of  the  skin,  due  to  it«  ciimpression  against  an  underlying 
bone  hy  <lireet  pressure  exerted  to  force  the  latter  hack  into  phwH-,  has 
been  occasi(tnally  observed,  in  a  dislocati(m  of  the  astragadns,  ami  over 
(he  olecranon  in  an  attempt  made  hy  a  boncsctter  to  reduce  a  backward 
dislocation  of  the  cIImjw, 


Emphysema  of  the  Cellular  Tissne.  This  has  been  noti*d  in  one 
cai-^'.  I''!;iiilnrt  ^  riMhu-ed  a  tlisI)K"ation  of  the  shoulder  of  five  weeks* 
standing  in  a  woman  seventy  years  old  ;  the  first  attempt  was  unsuo- 
eessfnl ;  in  the  stvond  traeti<»n  wjls  m:ule  by  eight  stnueuti*,  and  the 
patient,  who  at  first  uttered  vehement  cries,  seemed  afterward  to  lie 
n[M>n  the  |>oinl  of  suff(K*ating^  and  her  faw  became  purple  and  injected. 
An  emphysema  iinmc^liately  npneared  above  the  clavicle  and  s{>reAd 
over  the  shoulder  to  the  middle  of  the  back.  She  died  on  the 
eighteenth  day,  apparently  in  eonKH|uence  of  (he  (earing  away  of  tlw? 
lower  four  trunks  of  the  brachial  plexus  at  their  attachment  to  tbe 
»pinal  cord. 

•  [HaW:  Boo.  d«  Mfm.  de  UM.  et  Chir.  Ullit..  IHB7.  vol.  tIt.  p.  U.T 

*  FlAUberi:  B6|iertofn>  d'Aukt.  vt  il«  Phy*.,  18?7,  quoted  bj  UiUigsi(0«. 


• 


ACCWENTS  BY  ATTEMPTS  TO  REDUCE  A  DISLOCATION,  451 

Rapture  of  the  Muscles.  Under  this  head  only  those  Iac<.'ration8 
of  tht'  mujit'los  will  be  nu'ntione<I  which  are  <^»ccasioncd,  cj^jx^'ially  in  old 
dish»rutious^  hy  violent  tniction  or  by  forcible,  cxaggi*ratfd,  ami  long- 
(Mjntinue<.l  mani|Milation  oi'  the  limb.  The  «it*os  in  which  the  injury 
has  been  confirmed  by  autopsy  are  few,  only  those  io  which  death  has 
pntruptly  followetl  in  consequence  of  associatoil  lesions  or  of  the  inflam- 
mation to  whii'h  the  violent^o  has  jjiven  riKe.  Yet,  in  another  of  Flau- 
bert's case^,'  there  seems  to  be  no  doubt  that  not  only  the  musics  but 
alw)  the  lig:iments  and  other  soft  [wirts  were  exten.^ively  Utrn.  The 
case  wa8  one  of  dislocation  of  the  elU>w  ba<*kward,  twenty-heven  tiays 
old,  in  which  traction  was  made  n[x>n  the  forearm  bv  seven  as^-'istants; 
Buddenly  the  parts  .seeme<l  to  yield  and  change  their  jKisitions  with  a 
sound  of  tearing,  and  at  the  same  moment  a  xone  of  narmwing  or 
deprej<>ii<»n  ap[)eared  at  the  level  of  the  joint  with  a  Ixtny  promiiieni'e 
ftlH>ve  ami  1k*1ow,  It  H?eme<l  to  all  prf.»ii»nl  that  the  mnsole.s  and  nift 
parts  covering  the  joint  luid  Ix^'n  rnpture<l,  leaving  a  gap  two  inches 
long.  Ad  enormous  fluctuating  :twelling  jH'omptly  appeared,  the  radial 
pulse  returned  the  next  day,  and  tlu*  patient  recovered- 

In  the  cas(\s  (M>nHrmei]  by  autopsy  the  dish»e3Uion  ban  always  l>een 
of  the  nhoulder,  and  the  muscles  uioht  frequently  turn  have  been  the 
[>cctonili8  mitjor  and  the  subscapularij^ 

Avulsion  of  a  portion  of  a  limb  is  fortunately  a  verv  rare  accident. 
Kxi'ept  for  one  or  two  c;i.scs  of  avulsion  of  the  thumb,  known  only  by 
tradition,  the  only  instance  of  complete  avulsion  is  that  in  whicb 
Aljihonsie  GuC-rin  t<»re  away  the  fon-arm  at  the  oIIkiw  in  an  attempt  to 
retluce  a  sulx-onicoid  dislmution  of  the  shoulder  of  six  weeks'  standing,' 

The  nipture  t»M)k  phicc  mainly  through  the  joint,  a  small  jKtnionof 
each  condvle  remaining  attached  to  the  muscles  of  the  forearm,  and  a 
|>ortion  ot  the  olecmnon  to  the  triceps.  The  muscles  were  sof\en<*d 
and  brown  ;  the  nerves  were injectwl,  with  mnles  at  intervals;  the  veins 
were  dilntcfl.  The  ends  of  tlie  long  lM>nes  were  profoundly  disorg;in- 
iwMi,  with  thinning  of  the  ctunjwict  shell  and  rarefnction  of  the  spongy 
jKirt  :  they  broke  under  slight  pressure  and  couhl  l)e  easily  [lerforated 
with  the  M*al|H*l.  Micn»st'opicaI  examination  showed  degeneration  of 
the  nerves,  mns<'les,  and  lK>nes. 

The  jwtient  <lied  on  the  thirteenth  day,  and  the  autopsy  showed  no 
change  in  tlie  tissues  of  the  other  limbs  ;  the  muscles  of  the  shoulder 
wen'  normal,  (*x<H'pt  the  deltoid,  the  fibres  of  which  were  j>ale  and 
dcgi'nerated.  The  nerves  were  niatte<l  together  in  the  axilla  and  firmly 
pa*»sed  against  the  head  of  the  humerus ;  above  the  [nunt  of  compre»- 
«ion  they  were  normal,  contrasting  strongly  with  the  part*i  Udow. 

It  is  evident  that  the  accident  wns  favored  by  great  In^iphic  changes 
in  the  limb,  pn>bjd»lv  <lue  to  pressure'  u|hhi  the  uerve^  in  the  axilla. 

Injuries  of  the  Main  Bloodvessels.     Although  the  earliest  reeordcd 

j,tBsiP»  of  accidents  of  this  class  occurred  at  about  the  Uvinniug  f>^  the 

eightt*enth  wntury,  tlie  subject  did  not  receive  the  attention  of  sy»- 

*  M»)B»ign**:  lior.  Ht..  p.  149. 

•  tio^ria :  Ball,  do  U  Hoc.  de  CUU.,  1064,  pp.  121  ftod  ISL 
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leniatic  writ^^rs  on  Miir^cry  tiitiil  afYcr  tlu*  piiUlii-ation,  in  1^27,  of  an 
article  hv  F^I:iulM»ri.'  Mal^iij^ne,  in  l.Sor>,  di-ii^usK'd  the  MiHjtvt  at 
lonjrth  in  liirt  W(»rk  on  Hi^looations,  niontii»nint;  HJxtt^en  ca^cs  of  ail 
kin<ls.  (x^'i'taiii  ami  iiM(N-rt4tiri.  rjitlrnilcr,*  tiikin);  ua  ii  text  his  own 
fatal  r*:t<<.>.  a^i in  cT<»llLTt(.*fi  anil  colhit^.Mi  the  known  cuso8 ;  und  similar 
tiHe  w:is  made  of  the  niuteml  and  other  eas4*.<  added  to  the  \hi  hy  Le 
Fort,^  Willard/and  Marehand.'  In  18K2  Kort«  *^  reiwrtetl  thtve'jK-r- 
srjnal  eiLses,  and  \vpi»t^'  a  very  fidl  and  vahinhlo  |>ii[»or  on  the  subject, 
oontaidiu^  rorty-ri>ur  su(»|)ose*l  (aetnally  thirty  ely:ht ;  hee  (irst  isiitiou, 
p.  71i)i5i.se.s  of  di;sloeatioii  *»f  llie  sboiiMer  in  whieh  theveKsels  luui  1m>-u 
Ht'rionsly  injnred  (hiring  the  act  of  di-^Ujcation  or  of  rethiction ;  and  ui 
18H4  Cras"  re[>ort4^'d  a  |)ersonal  «i^  of  injnrv  of  thi*  axilhiry  iirt<?ry, 
and  add<.Hl  a  few  others  to  Kortc's  list.  Strietly  s|H'ukinj;,  several  of 
theM!  WLse**  should  not  Im*  hei-e  eonsidereil,  ifihee  in  tliein  llie  Ve«iel  \va» 
injnre^l  at  tile  luonient  of  dinltHsitioii  ami  not  dnrin^  n:*dnotion,  and  in 
n«iny  others  it  remains  uncertain  whether  the  same  oljjtH.*tion  uti^ht  n<it 
Ik*  made  to  them.  They  are  retaineil  bottinse  ihey  serve  (Hjually  well 
with  the  others  to  further  the  stndv  of  raoBt  features  of  the  gublcct. 

I  luive  met  with  only  two  rtHionLnl  eswen  in  which  a  hirpi  bbxidvesHel 
bos  Ikhui  inJnn.Ml  in  the  reiiuctioii  of  any  <lislocatian  e\(vpt  nf  the 
shouliler.  Thesr  were  b«>tli  of  the  flUtw,  the  cutun  of  KlanlKTt  and 
Miehanx,  <|Uote«l  by  Man-hand  ami  Mal;;;iij^rie.  The  former  hiis  Int-n 
uln^oily  ipioteil  under  ruptun*  of  tfic  muscles;  in  the  latter  the  {mtient 
was  ten  yi^ars  old.  and  the  dialocsition  won  of  the  elbow  buekwanl  ami 
outwanl,  the  swelling  waa  tHJusiderabIc,  the  ratjial  pulsii  wan  pn-sent, 
lU*du<>tion  wiui  attempbKl  on  the  day  after  the  aocitlent,  and  on  the 
next  following  day,  but  without  succvsh.  The  last  attempt  wiw  imme- 
diately followed  by  i^wellimr  of  the  elU>w  antl  by  arn-m  of  pnKition  in 
the  radial  and  ulnar  arteries;  ]j::iii)j;n*nc  set  in,  ami  nix  days  atVr  thi:^ 
attempt  tlie  limb  wo^  amputated.  The  tundoiiH  of  the  biet>p8  and 
bmehialir*  antieus  were  found  to  have  been  fi»reed  by  the  manipulation 
around  iIk*  rxternal  eon*lyle  to  tlio  |HHtorit»r  a-»peel  of  the  lunneruH, 
aoeomjKinied  bv  thr  ruptured  l>niebi:il  artery  and  median  nerve. 

In  ISKo  I"*  found  forty-s*'ven  tru>tworthy  aetNiunts  of  injure'  to  the 
hii'i^'r  vesfM'JM  of  tlu'  axilla  in  di.shM'ation  or  rtMbietion  of  di-ltM-jition  of 
the  .nhoidder.  Simre  then  (^iddwell'''  \mx:<  n-iMirtixl  a  t^i^'  thought  to  be 
rupture  4 >f  the  anteri(»r  (Mnrumtlex  aH4>r}%  and  I  have  Iraniiilof  oneuf 
rupturt?  of  the  axillary  vein  (Weir).  Tlu*  latter  has  Ui-n  tpioleil  aUtve 
Ip.  -Mfi).  Caldwell'."*  patient  w:i.s  tifty-ei^ht  yiiir?^  old,  and  tla*  dishmi- 
liou  had  Iwen  pnuuptly  re<luc*M|,  Six  wivks  lulir  *Min're  was  a  larp- 
Huetuatin^  swelling  in  the  outi*r  aH|MHrt  of  the  fthoiihtiT,  over  the  an-ii 
csnvered  by  the  deltoid  ;"  pulniition  at  wrist  and  in  axillary  artery  ;  no 
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*  Nriiii>»>n  :    N  >i  Jniinml.  .Itiiiti  l.'t,  lr«4,  nuti  ftnt  villUnH  of  tlii« 
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Kwpllinf?  in  nxilln.     Under  the  iinprossion  that  the  swellinpf  vrns  <hio  to 
iihscoMK  !iii  incision  \v:is  nimlc  ami  uIh.ui(  a  pint  of  chittoil  UhMxl  r-vaoii- 


>lIo\ved  li 


arterial  licinurrhagc,  xirrestwl  Uy  pressure  of 
the  thumhft  in  the  wound.  The  wound  was  enlarge<l,  but  the  sourcx*  of 
the  r»IeKlin|»  was  not  found.  The  wound  was  paekc<I  with  gauze,  and 
the  patient  reeovered.  In  1901  Kort<**  n»porte<l  another  pers4:»nal  case 
and  eollected  live  not  iueUided  aniong  thitst*  already  nientiunwl. 

<^l'  these,  the  axillary  vein  alone  was  ruptUHM]  in  four  (Fntriep,  Price, 
Weir,  Hailey),  although  I  think  the  last  one  douhtful,  and  the  artery 
and  vein  together  in  three  (Platner,  Baum,  Si>nnenburg).'  [n  nuisi  of 
the  others  the  axillary  artery'  or  one  of  it8  branches  was  injure<l,  but 
in  some  the  source  of  tlu^  hein«irrhagi*  remains  uncfrtaiu.  In  tliirty- 
tive  cases  dejith  or  amputation  of  the  arm  funiished  tlie  upp<»rtiinity 
til  examine  the  n*gi(in  and  detennine  tho  rharaeter  of  trit*  le.si(»n ; 
this,  iu  Komc  cmmA^  was  a  eomjilete  or  luirtial  rupture  of  all  the  tsiniXs 
of  tJie  artery  or  of  tl»e  inner  and  nuddle  coats  alone,  with  subse- 
quent formation  of  a  ciri>nms4>rilMHl  aneurism.  In  otiier  I'sises  the. 
vitality  <»f  the  wall  :ipp<'urs  to  have  be<*n  <liniinish<Ml  or  desin»ye<l  by 
<lireet  pre-k'iure,  and  this  to  liavi'  been  followed,  alter  the  liipsi.*  of  a 
few  days,  by  rupture,  or,  still  later,  by  the  formation  <if  an  aneurism. 
In  (ribi^on's  R'<Ntm]  <*asc  an  aneurlMm  appears  to  have  formed  in  cfinso- 
(pieuiH*  of  the  earlier  atten»pts  to  ri'duee,  nn<l  then  iti^olf  to  have  liecn 
nipturetl  when  Gibwm  efli.'<'ted  reduction.  Itupture  always  appears  to 
have  taken  phu**'  tptite  high  up,  and  usually  at  the  ]M»int  preiJsed  ufwm 
by  the  head  of  tin*  luunerus.  Calleinlrr  foun<l  it  neress:ir}'  to  divide 
the  |ie<'toralis  minor  to  rwieh  it.  In  the  fatal  coses  of  injury  of  the 
vein  alone  the  vessel  was  torn  eomplelely,  or  almost  completely,  acn>ss. 

In  seven  <!;tset«  only  a  £inmll  (fine-sixth  of  an  inch)  oval  o|vening  was 
found  on  ihi'  ant4'ri<)r  wall  of  tin*  ark-ry,  and  was  thotight  to  have  iM^n 
imnbirrd  by  tlu'  trarlug  oil'  <»f  a  bnuH'h,  the  subw-apularor  ein*umMex. 

In  other  ease**  thr  nubsi-ajtular  or  the  ein'umflcx  arten*  was  ton> 
aerofw  at  <tv  urar  its  origin.  The  ejiws  of  this  kind  form  n  consider- 
able proportion  itf  the  whole  numlM'r,  and  an^  of  great  inn>t>rtanec 
lKi*]iUHe  tln-y  explain  the  iH-rsistenee  of  the  nidial  puis**  noli-*!  in  several 
»if  the  histories.  In  ParKrr's  the  swrlling  was  a!  the  axillary  Ifonler 
of  the  fjcjipnla  iK^hind,  "near  the  situation  of  thedor>s'd  M-Jipulnr  artery 
or  tlie  subw";ipnlnr  at  thr  junction  of  the  (wo  ;  "  in  ( 'aldwi'lTs  under  the 
delt*tifl. 

Of  thirty-four  eiu^-s  in  which  the  age  of  the  |Kitifnt8  is  givm,  in 
twenty-two  they  were  nn»Ptr  than  forty  year*  ohi.  The  young<-st  waa 
twenty,  the  oldest  eigh(y-siv.  In  vory  feu  of  the  eases  it  is  no(o<|  that 
tin*  nrtrrics  wrre  alhtTomalous.  altiiough  llu'  advanri'd  age  of  many 
of  the  patii'Uts  makes  it  probable  that  tlie  elasli(*ity  of  the  vessels  was 
diminislu'fl. 

In  niort;  than  half  the  ease's  (Ih*  disliKiition  was  nvent — le**8  than 
thrif!  wrM'ks.  In  not  nion*  than  tau'-thlnl  of  them  is  it  n^asonnbly 
cfrtain  that  lh<*  lesicm  wus  eausi'd  <luring  n*tlueti<»n  ;  in  thnv  cns(>s  it 

I  Kfirto  (wTfitiil  |ia(M>r);  ArrK.  Hir  klintwhr  (HiirtirKi".  vn).  Uvi. 

'  IViMiilily  Ici  tlii'M''  inNV  In'  it<l<U'«l  V»lkinitiiii*»  en*)'  itf  woniifl  nf  the  RXilliiry  vein, 
llinnKlit  (<■  fiAVr  (well  riiiiwil  hy  «  iii>niit<>r  uf  iKiiir.     Tl.r  wmiuil  w«»  4Utci*vcn:4  duritiK 

an  i»|«>r.itiuti  tu  rxcisr  llni  lir.'ul. 
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wiw  certainly  caused  by  thn  dinWAtion  ;  in  the  remainder  the  cause  is 
<»l)s(!un'.  To  \\wnv  latU'P  Ik-Ioh^  lliose  raws  in  which  thi*  rcdurtitin 
wns  promptly  elfeclod,  and  witliout  the  use  of  nuirh  torot*  or  of  cxag- 
geratnl  p<»ftitionB  of  tlie  arm.  In  many  of  the  others  the  attempt  to 
make  retliirtion  was  greatly  prolonpei!  or  several  times  repeated,  and 
the  foFL'C  used  was  very  ijreat  or  improperly  applii'd. 

In  some  the  injury  was  evidently  laiursed  l>y  exeesHive  traction  ;  in 
othei's  hy  faulty  manieuvivjii,  such  as  extreme  alxhiction  or  elevation  of 
the  arm.  rotation,  and  eirciimduction ;  in  others  a)jain  ap|jart^ntly  hy 
(iirect  <v)mpreasion  of  the  vessel  apiinst  the  inxhTlying  Iwne,  as  by  the 
IxMitcfl  heel  in  the  a\illa.  or  |>oRsih]y  hy  the  thumbs. 

Leavinjr  aside  llie  earlier  eas<,'s  in  wliioli  faulty  methiKls  no  longer  in 
use  were  employe<I,  and  those  old  disUxnitinus  in  which  the  relatione 
and  connections  had  Ixjen  |K'rnianentIy  chan(jj<*<i  by  HbrouH  or  l>ouy 
tissue  of  new  formation,  it  becomes  evident  that  in  dislociition  of  the 
shoulder  the  accident  is  most  to  be  apprehended  when  the  elbow  is 
raised  in  alKhiction  to  the  height  of  the  shoulder,  or  is  carried,  as  in  Cal- 
lcnder*s  and  Weir's  cases,  aertjss  the  <'hest  and  face  in  a  wide  m4>vement 
of  einnimdiietion  ;  and  fir  this  rt»ason,  that  in  tUv^'-  mnvenients  llie  dis- 
l(Kt:it(Hl  hea<l  of  the  Immic  is  turneil  downwanl  into  the  axilla,  an*]  the 
vessels  whieh  be  upon  its  inner  siile  are  pressed  down  l»efore  it  and 
forcibly  put  upon  the  stretch,  wliile  those  bninrhes  which  run  almost 
directly  outwanl,  the  subscapular  and  circumflex,  and  are  fixed  to  the 
tissues  aniiil  whicli  they  branch,  are  directly  and  forcibly  elongattsl. 
Although  in  disl<K^ition  inwanl  the  limb  is  t^horteUiil  by  being  al>- 
dueted,  yet  the  artery  is  nctt  theivby  relaxe<i,  but,  on  the  e<»ntniry  is 
still  further  stretehe<l  around  the  head  of  the  Inme.  Jonseb'  in  a  recent 
cast*  in  which  <leath  was  caused  by  associate<l  injuries,  found  the  "  nerves 
of  the  bnu'hial  plexus,  esf>eeially  the  circumflex  nerve  and  the  sub- 
scapular artery,  gnnjtiy  stretched  by  the  head  of  the  humerus;"  and, 
according  to  Ivortv.'  he  found  in  another  case  of  recent  dishntition  the 
8ubsc:ipidar  art^Ty  torn. 

In  sctme  of  th<»  *'as«s  in  which  it  Is  certain  or  pntbable  that  the  injury 
to  the  vi-ssels  was  intbct^Ml  jit  the  moment  of  dii*lo<ation,  it  is  noted  that 
the  lattt»r  was  pnulutHMl  while  the  ann  was  widely  aUbicted — tlial  is, 
imder  eirctMnstances  in  which  the  head  of  the  liumerus  Mould  biMlriven 
dtnvnwani  and  lawar*!. 

Jf  the  dishH-ation  i<  an  old  one,  an<l  cs|>eeially  if  there  has  Invn 
much  inflammatory  reaetit>n,  and  the  vivi-^'ls  have  btn'orne  tirndy  a*lher- 
ent  to  the  lM)ne  or  eml>ttil<ltM)  in  unyielding  eieatrieial  tissue,  the  lia- 
bility to  rupture  is  increasc<l,  because  of  the  loss  of  elasticity  i>e(iisionwl 
by  the  latu>r  condition,  anil  be(!;ius<*  of  t!ie  limitation  of  the  Mraiu  (u 
a  shorter  s«*gment  of  the  vessel  in  the  former.  If.  in  aildiiion,  the 
distensibility  oi*  the  vessel  has  l>een  fnrther  reduced  by  atlienuna,  ihr 
danger  is  still  greater;  and  this  hist  prcdisjHihing  cause  may  pm{ierly 
be  deemed  suflicient  to  lead  to  the  ruptun»,  even  when  the  tni(*tion  %» 
Hll^ht  and  the  mananivres  are  eontined  within  a  narrow  range. 

1  Jcnurl:  DpntMho  ZcltM-Jirirt,  IWO.  vot.  xtU.  p.  177. 
>  Rfirtfl  (flm  paprri :  X^oc^  Hi .  p  ti^lO. 
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The  83rmptomfl  at  the  be^nnin^  present  two  widely  diifereut  fumis; 
in  une,  the  Jess  coninion,  a  tumor  presenting  many  oC  the  sij^nn  of  an 
onevHted  aneiirii^m  ap|>oar8  in  the  uxilla  a  few  ilayst  or  weeks  after 
the  reihiftion,  and  increa-ses  in  sixe  nither  rapidly  ;  if  not  ^iKTessfully 
Ireutetl,  it  stxjn  involves  the  skin  and  niptnres  externally. 

In  the  other  form,  the  more  conunon,  a  diffused  flnetuatin^  swelling, 
without  hruit  or  jnilsation,  apjtfars  inune^liatelv,  or  within  a  few  honr?<, 
in  the  axilla,  raisin|j  the  |K'<'tond  and  deltoid  nius<'los,  or  is  ptThafxt 
niof*t  prominent  posteriorly,  and  in  most  eases  promptly  niieiies  a  larj^- 
size,  even  that  ot  tlu*  adult  head  (Li.st4?r);  thf  radial  |»ulse  S4»mrtimes 
persi*tA  The  only  exeeption  to  rapid  j^rowth  among  the  reirordtni  fatul 
t^awj*  i«  Korte'fl  third  caw,'  in  which  the  extrav:Lsatetl  bkjwl  di.sa]>- 
pearcfl  sh)wly,  leavin^r  a  firm,  non-pulsating  lump,  as  lai^e  as  a  wal- 
nut, in  the  enurse  of  the  axillary  arter}',  which  a  Hurpet)n  sup|His(>il  to 
be  a  lympimtic  ^land,  and  undertook  to  extir|)atc  nearly  five  months 
afliT  the  accidfot.  It  jmived  to  Iw  an  aneurism  eontaining  mueh  stniti- 
tio<i  clot;  the  axillary  arter)'  was  tied  above  and  below,  and  the  patient 
di(Hl. 

In  several  cases  the  patients  died  promptly  after  the  necident,  some- 
times after  profound  synrope,  sometimes  after  a  short  peri(Kl  (»f  np|iar- 
ent  well-beinj;^,  with  symptoms  of  hhoek  or  aeute  nmemia.  In  two, 
whieh  finally  end<*d  in  reiinery,  the  |>atient»*  >vere  at  tir^t  trnatly  pnwt- 
tratt'd,  and  death  by  syncope  thrcsitened.  In  another  gangrenous 
euiphysema  develoj>ed  in  the  arm,  and  the  ]vitient  tiled  forty  hours 
after  the  reduction.  In  this  ease  the  inner  and  middle  eoat.**  of  the 
artery  were  torn  aentss  *'just  Iwyond  the  point  of  origin  of  tlir  dorsid 
scapular  branch."  The  radial  pulse  was  at  first  ptTceptible,  l>ut  ha(] 
ceased  the  next  morning. 

In  most  of  the  others  tlie  swelling  increase*],  and,  in  a  longer  or 
shorter  time,  niptured  8j)ontanei»usly,  or  was  threatening  to  rupture 
wlien  0|>erative  interfcrenw  {puncture,  incision,  4ir  lig:iture  uC  the  sulv- 
clavian)  was  rcsortetl  to.  The  longest  period  was  in  Bellamy's  case, 
six  months  afK-r  rcsJuction,  and  even  in  this  caee  llie  first  hemorrhage 
occurn^l  five  weeks  after  reiluction. 

In  eight  cases  that  recovered  without  oiM'ration,  the  swelling  subsided, 
and  the  eivhymosis  was  slowly  absorUHi.  I*nil»ably  in  si>me  of  them 
the  veswl  injuitnl  was  one  of  the  bnincln's  of  the  axillary'  art<*rv',  but 
in  at  least  one  (Sands)  l!ie  itijury  was  certainly  of  the  arter}'  itself. 

In  the  thrtM*  casi»s  in  which  rupture  of  the  vein  alone  was  demon- 
strnted  |M)st  mortem  (Kroriep,  Weir,  Price),  the  patients  dietl  promptly, 
in  an  hour  and  a  half,  tive  hours,  and  on  the  following  <lay  nrs|»eclively. 

The  historicH  show  that,  although  the  diagnosis,  so  far  as  the  general 
nature  of  the  accident,  rupture  of  a  bI<KK!vess«»l,  is  concerned,  d».teH  not 
long  remain  obscure,  the  identity  of  the  injure*!  vessel  cannot  always 
1m»  determinerl.  If  the  tumor  pul*«ites,  the  dingnosis  of  ni]»ture  of  an 
nrti'ry  may  Iw  made;  and  if,  in  addition,  the  nnlial  pulM*  i^  present,  it 
i»  rxlremely  proUible  (hat  the  injure<l  vessel  is  nctt  the  main  artery, 
but  that  one  of  its  brunches,  prtibably  the  subscapidar  or  circumflex^ 

*  Korto  (Ant  pftper) :  Loc  clU,  |t.  fi3U. 
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axiHA,sa4  tk-  artrrr  liid  dbove  and  brlov  tlw  pMC  of 

ifiaL     lo  aoB  {Ktwir'3  «<«l)  tkr  <a^  iipiBJ^  is  tke 

flBtafci,  aaJ  after  a  hamm^mgc  <ai  tW  taiat*  wnimd  day  the  afftMT 

after  fwlwyil  ^^nwand  w^yiMiun       la  <mt  (Raw)  ikr 

•■kan^Rdar  artefj  aaJ  axillaty  rem  vcte  Uoi,  thr 

la  4  Ihe  Inab  wm  dmrtirBbtod:  1  ra»f«iT«3  dcsthsL     TW 

piiM^im  of  iJbe  MvUiv  a^  iiaaiitiiliiatinii  «f  tb^ 
sfvpliraiioci  of  ioe  ia  liBigai|p>i*n,  and  ciifli|HcaBiM  <^  tfe 
aftrf^  tn  Ajgaev'a. 

fa  dtawioig  ialemma  fnaa  Uiiat  rsbUh,  it  wmmH  be 
tktt  in  HMfir  of  iiw  oms  ia 
npeniixK^  ttrsOmeHt  had  prprkaMiy  beea  i^plorv^  aad  kad  reaulud 
ia  a  Andirioa  tbaft  aaaia  aa  otwffatioa  Bnenair  *  lacMne  sttck,  tlic 
Mttlto  of  w  apttalin  licataiail  aaj  be  tabolakd  aa  Mom:  Of 
^  paliKate*  6  mnvcnd,  15  died,  ami  IS  (vitb  10  deatlv) 
Mcadr  aadvfwrai  cifvfatiiai^  ntlirr  brcaiav*  drnftb  br 
UireatMkMl  vr  Itecaiw  nf  ihc  exirtijci  of  a  i;nnriiii^  anrtuvm,'  A 
fiur  mfumctr  frimi  tbr  n-pnrt«!i|  cmtn  m  tbat  cvojM-rv^ve  irrAimrfiC 
amj  pr»)p<^v  fir  trinl  at  first,  but  dioidd  ant  Im-  |trti<iio|e^l  if  tbr 
^mpUfUm  ao  aaC  prapt*rlr  vi<4ii ;  and,  ftramily,  ttmt,  hi  eaae  uf 
rtmsri  to  ofwraCiiMi,  l^ralurv  uf  thr  «^jlv*tavtnn  arfrn-  nr  t!t<arttrQlalit4i 
at  Ibo  ihoiildtf  ia  to  be  pn-frrrt^i  t»  hh  i  t<«ihlv 

ti^alane  of  tbr  artonr.      It  U  not  cnsv  in  -.;.-.  ... mrt  of 

ily  urtrry  alttivr  ami  Firkiir  \k»k  lirra  m  uniformly  fatal,  ami  ootwith- 
lUamlin^  tlw-  rrnvnl  I  rimobl  prrlrr  it  to  diaailiculatioDy  and  pcrimpfs 
«v«*n  to  lientttrt'  of  tlie  mhdarian. 

Kx|k  iiiTM-toff  wiMimitfl  unrlrT  other  nrndittniL^  bat  sbown 

tbat  tJ»*  imc^  quiU*  n'mlily  liral.  nr  tlir  i»pcniit|;  nnwbt  into 

Umn  will  rUMt\  under  pftasun?  amurnii'ly  niaiic  at  tiic  puint  of  tnjary, 
and  it  wtmlil.  tbettdbre,  Im*  pnrfier  t<>  atUjtnpt  to  iwrai  thv  iojur«-  by 
din*ctf  jimiu-cl   praouK.     WlMrtlHrr  nr  n<K    it   wuald  U*  i^jM^ilifp  t'li 


mvifrnixc  tlie  w* 
it  4!annai  Iw  Si 


lint  and  make  i*ffi«*ii-nt  pn^T^^iirv  din 
tin*  attempt  dctn  ivni  ap|M-ar  u»  i 
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til. 


.ftLtmUy  uadmtfa^ti  ifnntMiuiMU  care,     lu 


IhoHfht  t''  li>-  mu 
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ma<lp.  In  default  of  such  liniit«<l  pn^sHiire.  gi'iieral  compn-ssiim  of 
the  swelling  in  tlio  axilla  rt<HMU(*  to  Im;  tl»o  only  resoun'o  short  of  o|H'ra- 
tion.  The  fomninn  trcatnimt  of  niptiinMl  arl^^ry,  iiirision  anti  doiihlo 
lipilnrr  of  the  vcssol,  wiv^  imniHlintvly  r<'S<irt/^*i  to  in  onlv  two  of  thrso 
cuAvs  ;  lM>th  wr'H'  pronintly  fatal,  Knrto's  result  aftor  lateral  1i|;aturc 
of  a  small  oj>pninjr  in  thr  arten'  is  not  cn^^iira^in^,  althou^Hi  a  number 
of  8iicTess<.'ii  aft^T  incittt-^l  woiindn  have  bocn  rc'iwrtwl. 

In  the  nnhictJun  of  n?o<.Mit  tlishH-ations,  these  noridents  show  thai 
alMltirtion  of  the  arm  e.sjKM'iully  should  l»o  avoidiMl^  as  also  eirenniduc- 
tinii,  \iolent  tnielioo,  an<l  rou^h  prewure  in  the  :ixillii.  Kcm-Iht^h 
rnetlxMl  l>y  nianiptilatiori  and  mine  Ity  the  nrisnjiiHirted  weight  of  the 
de|H>n<lent  limit  ap|M-ar  well  adaptt-il  tn  avoiti  the  ilanjrer.  It  is  also  to 
1*0  rpmemlwnsl  that  the  injury  t**  the  vpssel  may  Ih»  catif^xi  hy  llif 
dirtUK-:Uloii  itself,  and  iIj*  symptoms  may  U?  miu^ketl  hy  the  swelling 
commonly  prest-nt  durin;;  the  lipht  few  days. 

In  old  dislrH-ation-*  the  prohahitity  of  tlu*  m-enrrentx*  of  the  aeei<Ient 
is  in«*i'eas<Hl  hy  the  more  foreihie  mwisures  nsnallv  nfet'*isarv  to  hrt-ak 
np  the  ailiiesioiis  that  hind  tlie  lN>nes  in  their  new  relations:  and, 
while  it.  may  he  proiHrr  in  many  easi-s  to  make  the  attempt  tu  iVhture 
tJic  linih  to  nscTiilnoKs,  th<?  jKissihility  crciitefl  another  r«won  for 
ahsti-titifin  wln-n  the  patient  is  old,  the  dnnition  of  tin*  di>l<K*ation  lonp^ 
and  the  adlK^ions  linn.  Kven  a  ilisloeati-d  arm  may  he  very  useful, 
aotl  the  tUtality  of  this  a^Nrident,  more  than  70  |M*r  I'ent.  t>f  deaths, 
may  well  c:ius<?  the  surp^m  to  hesitate  to  incur  the  n.-sk  mirrely  for  the 
Nike  of  ameliorating  u  eondilion  \v}ii<-h  d<N's  not  emlanpT  life  ancj  in 
quite  J'otnpatible  with  activity  and  ns^'fulnesK. 

Injuries  to  Nerves.  Thesi*  also  hav*-  Ik-^mj  far  more  frtspiently 
ojjscrveil  at  the  shoulder  than  elsewhere,  and  ihen*  is  llie  sinie  difli- 
eultv  ill  many  of  ihe  iiM-oiih-d  ea.MS  in  determining  \>hetliei-  the  injury 
was  uiitsei)  hy  tlie  dislocatiun  or  by  the  njaiuruvres  empU»ycd  to 
cffW-t.  a  rodnetion. 

The  injury  may  consist  in  direct  eom]»rpssion  of  the  nerve  a^tinst 
the  hone,  as  in  atteiMpt<H|  rtHhietion  hy  the  iiiethfMl  of  the  dinir  or 
halder  or  hy  the  heel  in  the  axilla,  or  in  toivilth' ehjn<.^itiou  4ir  (*om- 
ph'te  rupture  of  iln*  nerve  by  tnietion  upon  the  limb,  or  such  change 
in  itH  |MHitlon  that  the  nerve  is  Htr('t(*he<l  arourul  the  he:ul  of  the  Uhio, 
«>r  in  avulsion  of  tlie  nerve  from  the  spinal  wml.  As  the  autn|tsirs 
nr»?  few  in  iniml)er  our  knowle<lp*  of  the  Ic^ion^  is  mainly  elinim). 
In  a  i*asetpiotod  in  the  pn'<'<'*linij  s*s'tion,one  of  ruptun' i»f  the  brachial 
arterv  neiir  the  ellH>w,  the  nte<lian  in-rve  was  als^t  rnptuiNil  ;  .ind  this 
double  injury  has  Ik^cu  HcvemI  limes  cneiHiiiterf*^!  in  efunfKiund  dislo- 
cation of  the  elUnv. 

In  a  case  re|M»rt<?*l  by  Flaubert.'  and  menlioiit^il  ttl)OVe  in  the  Mvtion 
Emphysi'nia.  a  disliH'jition  of  the   left  sliouldcT  Hve  W(vks  old  tii  n 

►rv  %Umi  woman  autil  j*<-venty  years,  riMluctiou  was  aeiitniptishol 
Willi  dilfieulty  after  protoii;;tH]  tnieiioii  ii|N)n  tin?  arm  by  ei^dit  aKsist- 
antf4.      Itc^ide  the  eniphyr4*nia  extending  over  the  iH'«*k  anil  l»iu*k,  ihciv 


'  MhrtIuiuiI  :   l-iW-  pU  ,  |i|>.  "iX  tf? 
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WrfV  tjtteape  bstiii^  an  bnar,  rliMKlinc'ss  uf  vuioo,  pHivljsis  nf  tW 
ti^hx  arm,  aiid  left  hemtplegU  with  loss  of  acBsibiliCj  in  the  idk  man 
\mi  ^itii  |ain  rvfem^l  to  it.  Thirtv-^  hoars  later  thef«r  was  ^tmrp 
pain  in  the*  listok  of  tlie  bead  and  neck  and  ia  the  eair^;  |huo  al«o  lo 
tin*  If-ft  th't^i,  in  which  fiensBboci  wmb  U^iter  tian  in  thr  right ;  ibe 
Wit  arm  wag  imensfiitivey  wiilvoat  {Ain,  aotl  nxitioalese ;  ibr  ri^it  arm 
Qumh  and  srinscarhat  Wf3kei»ed ;  puL&e  rapi<l,  Mn  «*ann.  The  next 
day  tiur  pupiU  v,vrr  dilatr<l  aixl  did  ma  Pespiioil  tu  tight.  C>n  thm  Mr\*- 
eni^*nih  dAV  ih«  rts^^iiraiitm  wad  efobarraaaedf  ti^  skin  hoc,  pnlie 
npidf  pnwtnUMm  jr^nit ;  an«i  tm  the  ninelceatli  day  death.  The 
autopay  flbi)we«i  tlie  lou>fr  fiKir  |iairH  of  ti>e  hraji'hi:il  plexus  oo  the  left 
Mde  to  have  Ixien  torn  awav  frxmi  thti  spinal  ix>nJ ;  the  ti>ni  enda 
plainly  nhowed  the  delicate  fifament^  by  which  liter  took  their  orieSn, 
and  t&e  ipangiiimH  oo  the  po^tarior  n^oCs  oould  be  dbungukhcd.  The 
fint  pair  bad  suffered  no  injury.  The  s|Mnal  dnra  nwler  waa  of  a  dark 
brown-red  eolar,  and  the  eurd,  at  the  point  where  the  nerves  had  been 
torn  away,  waa  changed  into  a  r»kliMb-brawn  p«dp  in  which  the  gray 
aitfl  white  sabataaoea  seemed  min^leiL 

The  two  followifie  casea  recorded  by  Flaabert  ^  bear  a  cloae  reacm- 
blanoc  clinicnlly  to  this  otieu 

In  a  man.  tifiy  yen rs  old,  with  a  dislocation  of  the  shoolder  datiDg 
fntxn  .1  fortnight  IxTfin*,  traction  by  three  a>«i^tanta  caused  numbncBB 
and  |Kiin  in  the  h.in<l  nnd  wri^t ;  a  second  attempt,  with  i^ix  asnfCaota^ 
in<^t;intly  caiiM'<i  uumhne.*<^  in  the  corresponding  leg,  ami  the  rednctiiia 
uraM  nlxindnnei).  The  following  nij^ht  there  was  sharp  pain  in  the 
lower  wr\'if5il  vertehne,  Kub^uently  extending  to  tlie  duraal  rcgiuo. 
Tile  anil  rt'tiiaiiied  almo^st  completely  paralyre^L 

A  di^lo(;:ition  of  the  .<ihoulder  ^even  weeks  nit]  in  a  woman  sixty-fotir 
years  of  ajri'  wa?*  n-iluc^-d  by  traetion  made  by  five  assistautj)^.  At  the 
moment  of  nilnrtion  the  |Kitipnt  felt  a  g<^>rt  of  rupture  at  the  wri*t, 
followed  by  a  ipiiverintc  that  extendoil  to  the  lower  thinl  of  the  arm 
and  by  ooniplet4;  heniiple^a  and  great  diminutiim  (»f  sensation  on  the 
Bamp  side,  »^|>efially  in  the  arm.  The  lower  limb  regained  ita  power, 
but  the  arm  remaineil  riaralyxed  ami  atrophitil. 

In  utluT  ctiHT^^  the  enectfl,  as  indiaite<l  hv  the  svmptoma,  have  liocn 
limited  to  the  limb,  ami  or  leg,  (»r  to  ]M)rtions  of  it. 

Erichrten'  ijuoteA  from  Billroth  a  csa^e  of  diHlocatiun  of  the  shoulder 
of  nine  monthn'  ntanding  which  had  been  aoci>m|>anied  by  partial 
panilyais  nf  the  arm  and  some  atrophy.  The  n*<luetion  was  followpd 
ny  total   pandyni**.      Ix*  IJret  ^  report*"*!  one  which  -       ..  ,.  r:,>n 

intornuiliate  Iwtwe^'n  tliincla.'^d  and  llie  jireceding  :  m        i     i   ■  .'••i| 

hin  right  shoulder  ;  reductitm  wuh  iniiriediateiy  made  by  trartion,  »nd 
wa-s  followed  by  jMiralysi.^  of  motion  in  the  entire  arm,  lovi  of  s<*nsa- 
tion  Ik'Iow  the  elbow  and  on  the  riglit  **ide  of  the  neck,  ami  hy  ptcwi^ 
and  difnn(»H«  nf  viwinn  on  thf  same  m<1i».  In  mrwt  of  the  more  rvHvnt 
raoonlet]  ciij«efi  the  hiMorj-  leav<»s  it  in  doubt  whethrT  the  |Mindysis  waa 

1  Oaototi  by  Malffmtcne:  Loc  cit..  pp   \m,  ISU. 

*  Erich^rn  ;  Hrir^rr.  Am.rd.,  vnl.  l  p  4I.V 

*  Ia'  Hmt :  Sue  dc  lUoIo^ic,  IHM,  p.  llt».    (Quoted  hy  Weir  MJlelMiL 
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by  the  dislocaiiou  or  by  the  reduction.  In  the  older  ca8e8, 
in  %vhich  tht*  roiifjli  inorhod  uf  the  d(K»r,  hui*I<.'r,  or  and>i  was  emplovt*<i 
for  rcdiiotii»n,  there  «iii  ho  hut  little  doubt  that  the  pandvais  was  cimi- 
inonly  eaUiiwJ  by  the  reduction.  At  the  nhotdder  the  ner\'e  moel 
fr^Mjueutly  aflet^ted  is  the  circumflex ;  Maa-hand  lliiiiUs  this*  nervr  is 
coninionly  injuivd  by  tlie  dihloc^ation  ;  the  otliei*»  l»y  the  n-ihiction. 
Instanceji  of  injury  in  other  dislocations  than  tht>se  of  the  shoulder  are 
rare.  Hutchinson'  descriU's  a  vax.-  of  iselnatic  dishjcation  <tf  the 
lennir  retlueefl  by  niauiptdation  under  ether,  followed  hv  eomjdcte 
umesthesia  of  the  limb  below  the  knee  except  on  tlie  inner  side  of  it 
and  of  the  foot. 

Maelise*  gives  a  plate  of  disUn-at ion  of  iheft-mnr  harkwai'd  in  which 
the  8(riatic  nerve  is  rttrt»tchtKl  over  the  ntx'k  of  tin-  iHUie  ;  anti  lie  siv;*; 
"  In  ^nerai  (in  dislcK'ations  int4»  tJie  viatic  notch)  the  great  sciatic 
nrrve  is  Ix'nt  over  the  femur  and  put  (»n  the  sln'tch.*'  .  .  .  '^*  I 
have  .*ieeu  it  so  situated  in  reeard  t4>  the  head  of  the  femur  that  the 
reduction  coidd  not  possibly  nave  been  eflTectcd  with  safety  to  tlmt 
nerve."  The  plate  apparentiv  reprt^ents  a  diaUM*:ition  prcKluced  upon 
the  cadaver,  and  it  seems  pn>hable  that  the  text  n'fcn*  to  disloeations 
similarly  prtwluceil.  I  have  known  of  only  one  elinicnl  caM*  in  wliiuh 
Bueh  relations  of  the  parts  have  been  obeervwl  (Quain's). 

Fracture.  Fracture  of  the  <)isloc'atc<l  lione  during  reduction  hii!* 
occurred  in  dislocations  of  the  shoulder,  ell)ow,  and  hip,  and  not  only 
when  great  f(»ree  has  been  eniphiyed,  l>ut  also  during  companitivi'Iy 
gentle  manipulations  to  flex,  alnlurt,  or  n>tate  the  limb. 

At  the  shoulder  the  reeorde<l  cases  apjwar  all  to  have  \H?i*n  dtshK^i- 
tions  of  long  standing  in  elderly  |>c*>ple,  and  in  most  the  accident  was 
causc<!  by  forcible  rotation  durinp  tniction.  Of  late  years  1  luive 
heard  of  sevend  eas<'«  of  fnieture  iti  couiiKiratively  recent  dishications 
rtiused  by  attempts  to  ret! uc<*  by  Kocher  s  methtKl.  The  tracture  is 
usually  at  or  just  l»elow  the  surjjical  nerk. 

Several  authors  assert  that  the  ribs  have  l^-en  biYtkcn  during  re<luc- 
tion  bv  the  pre-ssure  of  a  lirm  axillar}'  pid  usetl  as  a  fulcrum,  and  also 
s«v  that  the  lip  of  the  jjlenoid  cavity  maybe  bn:»ken  during  reduHion. 
In  Weir's  cilh%  quottMl  on  page  -t-l'),  the  third,  fourth,  ami  Hfth  ribi* 
were  bntken  in  the  axillary  lino,  ap|wirentlv  by  pressure  of  the  heel. 

At  the  cIIminv  fracttire  of  the  oh'crjmm  has  Ixvn  frrtiuently  c:uifte<l, 
either  intentionallv  or  bv  accident,  in  the  reduction  of  old  disloeations. 
There  in  but  one  reeorde«l  case  of  its  fracture  in  a  riMvnt  dislvK'^uion, 
and  even  in  this  there  is  some  doubt  whether  the  fracture  hn<l  not  taken 
jilnc*'  l)efon'  the  nMlucllon  was  attempted.* 

MarkiH'*  mentinns  a  eit-^e,  app:irently  nnif|ne,  of  frartun*  of  the 
humerus  in  an  attempt  to  riHluce  an  old  dislocjiiion  i»f  the  ellmw, 
"  While  making  extcnsioti,  and  at  the  same  time  trying  lo  flex  the 
forearm   on  the  arm,  the  humerus  gave  way>  aud  a  very  obliijue  frac- 

'  llot«hln»on  :  Medintl  Tlmr-  «id  Ourtte,  !WW»  t  p.  Iftt 

*  Uwliftn;  r)Uli>o*iU>nti  aiul  FrtM^tDii'*.  riit«  zxt.  Fin.  £. 

*  nKiiKir.r.  in  M«l(niinir-  I,nr.  Ht..  p.  IM. 

*  U«rkoc :  DiHowM  of  tbu  Buum,  p.  xa 
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tiire  was  found  to  have  occurred  about  a  hand's  brcaulth    alxive  tho 
joint." 

In  dislocations  of  the  hip  the  femur  has  been  broken,  usually  at  the 
nock,  but  oiii^e  at  htist  at  uw  Iowit  ciul  of  the  shaft ;  and  it  is  ass<»rted 
by  some  that  the  rim  of  the  acL'taliuhuu  also  lias  been  broken.  The 
accident  appeal's  to  have  been  due  not  to  traction,  but  to  effort**  nia<le 
by  the  liand^  r>f  tlie  Hurge<m  to  chang^e  the  position  of  the  limb,  rota- 
tion or  jii)diiction.  Althotigh  the  force  thus  appiii^d  is  slight  com paro*i 
with  timt  di'VeloiKMl  by  t)ie  une  of  pulleys,  it  nuist  be  reiuendjoretl  tlrnt 
its  effect  is  gi^eatly  increased  by  thu  levenige  of  the  limb. 

Inflammation,  Suppuration,  Gangrene.  The  inflammntory  reaction 
induee<l  by  a  dislocation  i^  usually  nHMlei'ate,  and  mrely  termiuatets  io 
yuppuni(i<»n  ;  and  when  exci'ssive  ivactit>n  d(tej>  folhiw  the  rcdiictidii  of 
a  rercut  dislocation,  it  is  not  always  possible  to  iK'terniinc  whether  tlic 
original  tnuiiiiatism  or  tlu'  rcfliirtimi  is  responsible  for  it.  In  disloca- 
tions of  long  standing  this  ibllirulty  does  not  exist,  for  the  primary 
rcjiction  haseoiiiph^tely  subsiihHl,  or,  if  pt'i'sisteut,  ban  Un'onic  nio*lerata 
and  clironie  betore  the  retbietion  isatten»ptctl,  and  its  ri'uewal  or  exacer- 
Imtion  is  phiiitjy  due  to  the  interforenec. 

The  intlaniniiitiou  iniiy  l>e  due  to  the  dii*e<*t  pressure  of  the  ap|>aratus 
used  for  nirikiiig  (nietion,  or  U\  Ia<'eraiii>n  of  the  |Kirts  nliout  the  aiVecteii 
joint;  tlie  lait<fr  is  the  more  ilangernus  because  of  the  prolmbility  tliul 
tlie  inflammation  and  suppuration  may  extend  to  the  cavity  of  (lie 
joint,  but  the  former  also  lia.H  provc<l  fatal. 

Of  laeemiion  of  the  |>arts  alMttit  the  idlWt4'd  jniut  the  following  ca:eo 
is  an  exiimple.  It  wa.^  iiinler  the  iwvi^  of  Mulgiiignc,  is  brii'Hv  referre*! 
U\  bv  liini,^  iiriil  is  n'portetl  in  lull  by  Paniientier  r  A  man,  tliirty-four 
yeai*s  old,  witli  an  iutnieoraeoid  disKMvation  of  in\  mouths'  standing. 
Thnnr  attempts  t**  n»duoe  were  made,  the  traction  in  the  l:u*t  aniountiuj^ 
to  more  than  four  hundri<l  jmunds,  and  the  head  of  the  bone  hiAwg 
bn>ugiit  abuost  back  to  its  pliice,  Imt  an  attempt^  to  force  it  into  plai^ 
by  lateral  tmetion  with  a  bandage  lailed  and  even  lacerated  tlie  skin 
on  the  jMistrrior  maigiii  of  llie  axilla.  On  the  fitUi  day  alW  the  la.'H 
attempt  tlie  patient  lomplained  of  pain  in  the  axilla,  and  the  following 
day  l»ecan»e  delirious,  and  a  large  quantity  of  pns  es<*ape<l  through  i\vc 
la<^eration  t»f  tlie  skin  ;  trisnuis  and  tetiinus  fbllowe*!,  and  <IeatTi  two 
days  later. 

The  autopsy  showe*!  absoessies  nnder  nnd  Ijeldnd  lK>th  peotom!  mus- 
«rl(!Sj  ill  the  subs(anc<'  of  the  c<»ntco-bnie!iialis  nnd  ahmg  its  under  pur- 
faee,  and  e^uuuuinii'ating  with  tIio  new  artieidar  ejwity  through  a  rent 
in  its  eapsulc. 

The  following  ease,  reported  by  Mr.  Jonathan  Ilufeliinson/  is  even 
mon*  striking.  An  eUh-rly  wonuui,  drunk,  was  ailndlted  with  a  <liBlo- 
«»tinn  inio  the  avilla  ;  an  attempt  to  rednee  failed.  The  next  day  she 
s;iid  the  slutnlder  liacl  been  dislorated  for  several  yeaiM,  but  she  was  not 
believed*  and  reduetioii  was  again  attempted  with  the  aid  of  ehlort)- 
form  by  nuMlerate  manual  tnictioii  directly  outwanl  and  the  knee  in 

'  MnleniRno :  I<4m%  cit.,  p.  168.    '  ParmoTiticr :  RiiU.  du  la  9*tc.  AtiHluiuifiu<\  I6SS,  p.  3(12. 
^  HittcliinAon  :  Mcilirul  Timed  and  (luccttA,  18W;,  vol.  i.  p.  :{()4. 
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tim  ttxUla  as  a  fulcrum ;  tiiu  atU*ni|tt  was  oontiuuird  for  teu  minutes, 
(iivut  iiiHaiinn:it'h>n  IViIIuwimI,  the  joint  su|»|Mir:»t«l,  ami  the  |Rttieiit 
dio<i.  The  autopsy  t*liowc<l  a  new  arlifular  cavity  i'ormt'tl  heltjw  and 
in  iVout  of  the  ^k'noiii  ravity.  The  .sitft  tissues  of  the  joint  were 
wholly  deritn)yi'd  l>y  .suppunitton,  and  every  train*  of  ejirtila^'renu»ved. 

An  eJtperieuce  of  Brt»ea'ti  shows  thai  uu  unfortunate,  even  fatal, 
re.sult  may  follow  an  apparently  judieiouti  and  tiioderate  attempt  at 
redurtion. 

The  |»atient,*  a  roaehtnan,  thirty-nine  years  ohi,  entcre^l  the  lins|iital 
for  treatment  si.\  monthti  after  la-  had  dishieated  his  left  hi]>.  Tnie- 
tion  to  the  amount  of  more  than  live  hutulred  |HMnidH  was  made  with 
Mathieu's  apparatus  without  sueocss,  and  the  attempt  was  not  re|>caled. 
No  ill  rt'Sidt  ap[>c':iring,  the  |i:itient  was  diseharg«'<1  at  the  end  of  a  week. 
A  fi>rtiiii;lit  later  hi;  waK  adniitte<1  ti* another  hiHSpital  with  <*onsideral>h- 
swi'llinj^  of  the  hip  and  peritonitis,  nml  di(?*l  on  tin'  following;  dnv. 
The  autopsy  showt-il  a  eollecliou  of  pus  oeeupyin^  the  old  and  new 
artit'ular  t!avitieij,  hllin^  the  external  iliac  fossa,  infiltrating  tlie  ^luteu^ 
ineiliu.s,  and  in  eontact  with  the  entire  Mtirfaee  of  the  internal  uml  exter- 
nal ohturatttrsand  witli  the  ohturator  foramen  ;  also  a  ][i;fnendizod  |>eri- 
tonitis,  much  more  marketl  in  the  true  |K'lvis  than  elsuwheiv.  The 
c»jurj«*  of  the  Iehi»»n  was  tlinu^ht  lu  have  hwn  :  infhinnnalion  i>i'  the 
ni'W  joint,  extensiiMi  t^>  the  old  on*.',  then  to  the  ol»tin*:itor  intfrnus,  :um1 
tinally  to  the  |>entoneimi.  It  wan  thought  ]>roha1»le  that  the  patient 
liad  resumeil  wi>rk  tmmi"di:itely  aft4T  h-avin^  the  hospital,  iind  that  this 
untimely  use  of  the  linil)  hud  provukiil  thu  suppuration. 

In  a  few  reeopdeil  ejises  the  inflanuiialnry  n-aetion  wan  h>  severe  that 
tin*  limli,  or  thi-  afTeet<-'<l  sej^ment  thereof,  heirame  y^mj^rt-noUH.  Uunuv- 
treu "  n'pi»rtc't|  a  caw*  in  which,  after  n-thiction  of  a  dislocation  ^A  the 
thumh  l>v  hm^  and  violent  etforts^  the  thumb  l>ecame  (gangrenous  and 
sejtaratd)  at  the  metnoairpo-p1mlan|!eal  Joint. 

These  eases  are  U\  Ik*  ilj.vtin^'-uishetf  from  those  in  whit'h  gangrene 
ha>*  h^'en  e:mse<l  hy  injury  tn  the  vessels  or  nerv<*s,  as  in  La  MoUc's 
<*:ise,'^  Weir's  first  easi'  cpioted  in  Chapter  X  X  \  1 1 1.,  |»iip'  -4 4 (J.  and 
pmhahlv  in  Delatjarde's,'  in  whieli,  after  reduction  of  ati  old  dishwjilion 
of  the  shoulder,  ahsec'sses  and  points  u{*  ^.m^rene  foruRsJ  in  the  lind> 
and  rendereil  amputation  at  the  shoidder  neet^ssarv. 


Persistent  oedema  of  the  limb,  a  condition  resemlilin^  elephantiasis, 
has  Im'cii  oI»scrv<'<l  iti  a  few  c:iscs  in  which  unsiiee<»ssful  attempts  had 
hi'cn  mad(*  to  reduce  ohl  disloeations,  apparently  the  result  of  inter- 
fen^nw?  with  the  venous  How.  In  a  e:ise  of  Malpii<:nr's,  fjut»tetl  hy 
VeljH'SUi,*  the  fi*dema  of  the  arm  disap|)ear«l  simultantHiusly  with  the 
development  of  numerous  varicose  veinn  In  the  ami  and  fihonlder. 

Syncope  and  Sudden  or  Early  Death;  Fat  Embolism.  Tk*t«ide 
tJie  numerous  ease^  ali*eady  tpiott-tl   in   tliis  chapter   >\liich   show  the 

*  Befwrtvd  by  Tilluux  in  ItnU.  ilu  In  Hue,  do  Ctiir.,  IHOH,  vul.  iz.  ji.  20a 
*I>QpiiyCrL'it :  QiD'tcft  l>y  Mart'liaiid.  Iik!.  cit.,  |t.  ]'J9. 

*IiAMott4':  Trait.'  ili  CliinirL-ii  .  vnl.  iv    p.  :ti:i. 

*  IVIacsnlc  :  St.  Ilnrtlinlrtini-wS  llf»i|iital  Kt-iMrtA,  vol.  iv.  p.  69, 
^Mwcbmod:  Loc  cit.,  |>.  t^fl. 


460 


DISLOCATIONS. 


til  re  was  found  to  have  occurred  about  a  liand's  l>reiidtli   nlntve 
joint/' 

In  diAlooationB  of  the  hip  the  femur  han  been  broken,  usually  at  tb^ 
neck,  but  (»noc  at  least  tit  tlie  lower  end  of  the  shaft ;  and  it  is  as^seHed 
by  dome  that  the  rim  of  the  aeetuliuhnn  also  Iia8  been  bntkeii.  The 
accident  ajuiears  to  have  been  due  not  to  traction,  but  in  ctfort^  ma<lo 
by  the  liandn  of  the  sur{j:eon  to  elianfje  the  |)08ition  of  tlie  limb,  rota- 
tion or  al>diiclion.  Althotif^li  the  foree  thu!^  applieil  iriijli<rht  eomnare^J 
with  that  develoiH'd  by  tlie  use  of  pulleys,  it  must  l>e  remenil)ere<l  that 
it8  efluet  is  greatly  incrciuscd  by  tlie  leverage  of  the  limb. 

Inflammation,  Suppuration,  Gangrene.  The  inflammatory  reaction 
induced  by  a  dislocation  is  iisuatly  miMlerate,  and  nirely  terminatCH  in 
suppunition  ;  and  when  excessive  rcaetitui  *1(k*m  follow  th<' retluetion  «)f 
a  recent  dishwatiitTi,  it  is  not  rdwiiys  possible  l*»  dettTuiinc!  whether  the 
original  traumatism  or  the  niluctiou  is  n.'s|>onsilile  for  it.  In  di^hieai- 
tious  of  hmj;  standing  this  ditliculty  dws  not  exist,  for  the  primary 
reai?tion  has(*ouipIetely  subsi<hHl,i>r,  if  |ierHiKtent,  IiartlKHM)me  nuHlerat<^ 
and  chronic  lM'ft»rt*  the  reduction  isatteiupttn],  and  lis  renewal  orexutxT- 
bation  is  plainly  due  to  the  interference. 

Tlu'  iuiiamruation  iniiy  i»e  due  to  the  diri*<'t  pressure  of  the  ap{k:u*atu» 
us4hI  fur  making  traction,  or  to  laceration  of  the  parts  alnMit  theatVccttsI 
joint;  the  latter  is  the  more  <lau}jrerou8  l>eeauHC  of  the  ]>roiud)ility  that 
the  intlamnuition  and  Huppunition  nmy  extend  to  the  cavity  of  tin* 
joint,  but  the  former  also  has  proved  fatid. 

Of  laceration  of  the  parts  almut  the  affWtcd  joint  the  fidlowinj;  case 
is  an  example.  It  was  outlcr  tiie  care  of  Muljruijrue,  is  brieHy  rit'erre*l 
to  by  him,*  and  is  rc|>orted  in  full  by  I'armentierr  A  man.  tliirty-four 
vearH  old,  with  mi  tntmtMjra(H)id  disloiration  of  six  nuuiibs*  standing. 
Three  attempts  to  reiluee  were  nmde,  the  traelion  in  the  hi^t  amounting 
U>  more  than  four  hundred  ]>ounds,  and  the  head  of  tlie  Imuic  Inking 
brought  abuost  back  to  its  placx-,  but  an  att<>mpt  to  force  it  into  plact* 
by  latend  trai-titm  with  a  l)andai;e  failed  and  even  lacerated  the  skin 
on  the  jtosterior  margin  oi'  the  axilla.  On  the  fii'th  day  after  the  last 
attempt  the  pjitieut-  complained  of  |utin  in  the  axilla,  and  the  lollowing 
day  l>ec;uue  delirious,  an<l  a  lurjjje  ipiantity  of  pus  cw^hkhI  thriti^rh  tlic 
huvration  of  the  nkln  ;  trismus  and  tetanun  tollowed,  and  de:ith  two 
days  later. 

The  autopsy  Hhowe<l  abseessefl  under  and  iK'hind  lK>th  f»eetoral  mud- 
ch-s,  ill  the  substance  iif  the  e(»ni<'<i-bniehialts  jind  alonp  Itn  under  siir- 
fa<v,  ami  coniminiieaHnj;  with  the  new  articular  cavity  through  a  rent 
in  its  capfiule. 

The  followinf*  ease,  re|Mirted  by  Mr.  Jonathan  Ilntehiupon  '  i*»  e\"en 
int»re  Htrikinir.  An  elderly  woman,  ilrinik,  wns  ailmitteil  with  a  disU>- 
isation  into  the  axilla  ;  an  attempt  to  redu(*e  failed.  The  next  day  i^hc 
aa\i\  the  shoulder  had  Ix'cn  dislncnted  for  several  vears,  but  she  xms  not 
Ixdieve^I,  and  niluetinn  was  !i|riitn  atl^'tiipted  with  the  :iitl  of  chlortf- 
fnrm  by  niodemti?  nmniial  tnuttiou  directly  outwanl  ami  the  knee  in 

'  Mnlimlirnr ;  T/w.r1t.,p.  IflH.    «  Piirtnfmttt^r :  niill.iln  UHmf.  Atiia4miifini%  Kf&yp,JD^ 
'  llutrliiM«m  :  Mnllml  Tlium  «nil  tiiu&ulU*,  IMJIi,  vul.  i.  p.  3M. 
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tbe  ftxilla  as  a  fulcrum  ;  the  aUt^inpt  was  iH>ntiiiu^  for  ten  aiinuU*H. 
Great  inHatiiiimtion  followt^l,  (lie  joint  Mipj>unit*,*<l,  and  the  fiatlvnt 
(ImnI.  Tlio  autopsy  sliitwi'*)  a  new  articular  cavity  formed  htUtw  and 
in  fmiit  of  the  f»;lcnoi*l  cavity.  The  st)ft  tissiioi  of  the  joint  were 
wholly  dejitroycd  liy  mippunition,  and  cverj-  trace  of  mrtilage  removed. 

An  ex|N*rionoo  4if  Iiruoa*ti  shows  that  an  nnforlunule,  even  fatal, 
rei^uU  may  follow  an  ap|>arently  juilieious  and  nuMlerate  attempt  at 
re<luciiuu. 

TIh'  jKilicnt,'  a  co:iclirn.'Ui,  tlurlv-ninc  vcars  oM,  entered  tlic  hospital 
for  tivatnicnt  six  months  nfter  hr  had  di.shtfatrd  his  left  hip.  'J'rar- 
tion  to  the  amount  of  more  than  (ivt*  JiuntlriKl  iKnnids  was  made  with 
Matlneu'8  appanitu.^  without  Hiuvej«f(,  and  the  atttinipt  was  ntit  repeat<i1. 
No  ill  result  ap]icurin^',  the  |>atient  wa**  discharpHl  at  the  end  of  a  \^^^^^., 
A  fortnitrlit  later  he  was  admitti'd  loamtthcr  hospital  with  ci»nsidcr:ihl« 
Hwellini;  of  the  hip  and  jieritonitis^  and  die<I  on  the  following  day. 
The  autopsy  showed  a  collection  of  pus  <Kvupyinj£  the  oKl  and  new 
articular  ixivitievt,  tilling;  the  external  iliac  foKsa.  infiltrating  the  frluteus 
niCiJiUvS,  and  in  contact  with  the  eiitii*e  surface  of  the  internal  and  exter- 
nal obturators anti  with  the  ohtnrntor  foramen  ;  als<j  a  gi'ncmlis'X'd  |)en- 
tonitis,  nuich  moiv  marked  in  the  true  pelvis  than  elwnvhen*.  '^fhe 
w»nr«'  of  the  lesii»n  was  thou<;ht  ti»  have  hccn  :  inMainmation  of  the 
new  joint,  c.\tcnsi(»n  to  the  <»ld  om*,  then  to  the  olitnnitor  intvrnnSf  and 
linally  to  the  }H'ritoncinn.  It  wits  tliought  prol>tdflc  that  the  [Kiticnt 
liad  rcfitnned  work  ininu-dintrly  after  Iciivin^  the  hospital,  and  that  thin 
nntimelv  use  f>f  the  liinh  had  ])rovoked  the  suppuration. 

In  a  few  rect>nlrd  c;iscs  the  intlamniatory  n-action  was  wi  jJeven'tlmt 
the  lind>,  or  the  atTrcti**!  M'ffnient  then-of,  iH-t-jime  g:int»'renouH.  Pupuy- 
trcn  '  reported  a  ms«?  in  which,  after  retluetion  of  a  disliK-ation  oi  the 
tluwnh  hv  h>ng  and  violent  rtVorts,  the  thumb  Ijecime  gangrentms  and 
8e|)amtm  at  the  mi>tiu*iir|H»-phalanp'al  joint. 

These  nuses  an'  l*»  he  di>tinpiislaMl  from  tlH»si»  in  which  pin^rene 
has  iN-rn  caustnl  by  injury  to  the  ves.srls  tir  nerves,  us  in  l^a  Motle'n 
caM*,^  Weir's  tirst  c:is**  ipiotinj  in  C'liapt4'r  X  X  X  1 1 1„  pji^re  44G,  and 
phtbablv  in  l>el:iii::irt]e*s/  in  whieh,  after  redttetion  of  an  ohi  dislmiition 
of  the  siHfuldi-r,  abseesj^'!4  and  |M»ints  of  ^ngrcue  formed  in  the  limb 
and  reinlerefl  amputation  at  the  Hhonlder  ncceHHary. 

Persistent  oedema  of  the  limb,  a  «'iMMliti<in  re.H>mblinvr  elephaniia^«iH. 
h:is  btrii  (.bserv4-il  in  a  few  i-jises  in  which  uiHUccessful  nttinipts  had 
Iki'n  marlo  to  re<huv  ohI  diHh)cations  ap|»arently  the  renidt  of  intep- 
ferenee  with  the  venonn  ttow.  In  a  ciihi'  of  Malpii^neV,  (|ni»t4Hl  by 
Vcl|Kniu,*  the  a-dema  of  the  arm  dlHappenreil  simnltaneonsly  with  the 
developincut  of  uumurouM  variei>f«e  veintt  in  the  arm  ami  shoulder. 

Syncope  and  Sudden  or  Early  Death ;  Fat  Embolism.  Kesifir 
the   numerous  aiwH  already  (piot4,tI    in   tins  ehapter   wliieli   ^lIow  the 

1  ttnpurtMl  liv  Titlnus  In  Hull.  ■!«  I»  Hne.  4e  Chlr..  I.HOH.  rut.  Is.  p.  3BO0. 
•Dui  '^     ■    '  '     V    .   ■,  ,     ■    ',„       r..  |K  Vjl). 

■I-.  >.|.T 

•l>.i'.  ii     .         K.  i»ort*,  vol.  It.  p.  89. 
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ilungcrs  to  the  life  of  the  jmtient  that  may  arise  in  the  coume  of  an 
nttotiipt  to  rtniucc  ii  rec<Mit  or  an  old  dif*IoralioM,  there  are  still  others 
whici»  indicate  that  life  may  be  Hcriously  tl»reatone«l,  or  even  destroywl, 
by  other  accidents  or  complications  than  the  rupture  of  im|K>rtant 
vcAftoli*  or  nerves  or  excessive  reaction  and  suppuration.  In  some  of 
the  fatal  eases  the  failure  to  make  an  aut4>psy  leaves  the  cause  of  death 
obscure,  but  the  symptoms  {H)int  to  rupture  of  a  vessel  as  a  possible 
cause* 

E.  Boickel  *  has  rei>orte<l  a  cjisc  the  autopsy  of  which  suggwtB another 
explanation,  not  only  oi'  some  of  the  deaths  by  syncope,  but  also  of 
some  attributes!  to  the  anaesthetic. 

The  patient  was  a  man  fifty  years  of  age,  with  a  recent  ilio-pubic 
dislooatiun,  who  was  brouglit  to  the  hospital  after  an  unsuc(?essful 
attempt  to  reduce.  Chloroiorm  was  given  and  retluction  made  in  seven 
minutes  ;  the  |)atient  j^rew  pale,  his  respiration  weakened  and  promptly 
8top|>ed.  The  aiitopsv  showed  the  heart  to  l>e  atrophietl^  both  pulmon- 
ary arteries  plumed  by  non-adherent  clots,  rotrndetl  like  emboli,  in  the 
nuHlium-sized  brandies  and  those  of  the  thirt!  and  fourth  order,  and 
also  Jat  cmfjollam  of  the  lungs  very  widesprt*ad  and  intense.  The  iliao 
and  femoral  veins  were  free,  but  there  was  a  thiMinlais  in  the  p^tplitiul 
vein  fn»m  wliieli  it  was  thought  those  in  the  pulmonary  arteri(!S  bad 
been  bn»ken  otf. 

JJefore  the  use  of  aniesthetics,  in  the  times  when  muw'ular  resolution 
was  s<iught  to  Ik.'  obtained  l»y  meaHurcs  which  depressetl  and  weakened 
the  [Mitient,  ami  when  ihe  *'t!brls  to  reduce  were  made  with  grejit  vio- 
lence and  sonielimeh  proUmgetl  f(»r  hours,  exhaustion  of  the  (uitient 
habitually  followed,  and  <leatli  was  sometimes  the  eonsefpienee. 

Death  by  the  action  of  an  ana'JtthctiVf  es|>e<.MalIy  eldoroform,  is 
tliought  t*>  occur  in  a  larger  pn.>portion  of  cases  of  reduction  of  dislcH 
cation  than  of  other  oj>erations,  but  no  satisfactory  explanation  of  the 
gn^ter  risk,  if  it  actually  exists,  Ikls  been  given.  Of  134  cases  of 
death  by  an  ana-sthetic  collected  by  Man-hand,  in  17  the  operation  was 
the  reduction  of  a  dishx'ation  ;  of  these  11  were  of  the  shoulder,  3  of 
the  hip,  and  1  each  of  the  knee,  elbow,  and  thumb. 

'  E.  ntvckel:  Mortimbitf^  iwr  emboliua  pulmonftin».BimuUi)t  UmortpAr  lechlomform 
ftprte  cMootioa  d'auc  luxaliou  do  U  ooiflM.  Bay.  dm  Solenoes  U6d.,  Oct.  1&,  1S81,  p.  637. 
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CONGENITAL*   DISLOCATIONS. 

Under  the  term  non-4rauituUic  may  be  include<l  all  dislocatiuus 
which  exLst  at  birth  (contftnUttt),  although  it  is  dainiiHl  Umt  some  of 
them  are  duo  to  vi<ilence  inflicl^Hl  u|)on  the  fwtus  in  utero,  or  even 
during  delivery,  ami  those  which  appear  subsciiuent  to  birth  as  the 
result  of  non-tmumatic  changes  in  one  or  moiv  dI  the  coustituent  |Mirta 
of  tlie  joint  {"s]x»ntaneous,'-  "symptomatic,"  **  intlammatory," 
"  paralvtic/'  "  myojMithic/'  "  chn>nic/'  *'  taiMy,"  "  dislocation  by 
dist<*ntion»"  "by  relaxati*»n/'  "by  de&tnjction,"  "by  deformity"), 
and  thoHG  which  may  be  repro<lucetl  at  will  by  the  individual^  "vol- 
untary." 

The  exii$tenc%  of  ditilocations  (at  leoj^t  of  the  hi]>)  in  the  dew-born 
chihi,  and  their  non-traun)atic  chanicter,  have  U^en  recognized  wince 
the  earliest  times,  l>nt  tlic  a<*cunite  study  of  the  subject  may  be  said  to 
have  begun  in  181«,  with  Sehregc*r,  whi>  examinefl  jK»at  mortem  two 
Hpecimens  in  a  girl  two  and  a  half  years  old  and  a  woman  of  forty- 
eight.  A  few  years  later,  182G,  Dupuytren  brought  the  subject  before 
the  Aaid^*mie  des  Sciences,  and  calleil  attention  esiK*cially  to  the  facta 
that  the  affection  was  (»ften  inherite*!,  and  oRcn  bilateral.  Since  then 
tlie  subject  of  congenital  disliMmtion  (»f  the  hip  has  lxH»n  actively  studied 
by  manv,  ami  the  similar  but  much  rarer  afiTeetiunsofotLer  joints  Jiave 
received  due  attention. 

Statistics.  Dislocations  have  l>een  observetl  at  birth  in  many  joints, 
but  n4)t  oidy  do  tliose  of  the  hip  far  exctt'd  all  others  in  n»md>er,  but 
the  latter  an;  actually,  as  well  as  n-latively,  so  ran*  that  tlu'ir  statistics 
have  not  much  value.  Next  to  that  of  the  liip  tlie  most  common  dis- 
location is  apparently  of  the  shoulder,  and  then  that  of  the  head  of  the 
radiuA.  Kronlein  says  that  the  records  of  Von  Ijangenl)eck*H  Poly- 
clinic show  90  congenital  dislocations  of  the  hip,  5  of  the  shoulder,  2 
of  the  head  of  the  radius,  and  1  of  the  knee.  It  is  not  exceptional  to 
Hud  several  disltK'^itions  prrseut  in  an  individual,  or  one  or  more  <lislo- 
cations  asjKK-iatwl  with  such  congenital  defects  as  spina  bifida,  club- 
foot, ventral  hernia,  encephalocele,  and  exstrophy  of  the  bladder. 

As  will  appear  in  studying  the  etiology  of  this  affection,  the  statistics 
of  congenital  dislocation  of  the  hip  include  cases  widely  different  in 
their  origin,  and  even  some  which  are  acquired  and  not  wmgenitui, 
that  i.s  some  which  iiaveUx'u  pn.Mliire4l  iluring  the  first  few  mouths  of 
life,  perhaps  Ijcfore  the  |i;itieut  lx*g:in  to  walk,  by  t^ie  unopjK>se*l  action 
of  certain  grou|)s  of  muscles  after  paralysis  of  others.     It  socms  prub- 

ot'TUii)  dialocatloas  U  olyoctioDAble  for 
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ttble,  liowovcr,  that  the  error  tlais  arising  is  not  a  large  one,  Imt  Htill, 
for  UirH  and  for  otluM*  rijvrions,  I  .-hull  here  quote  only  the  inore  recent 
statiritics,  Iwhevitig  ihein  to  Xm  the  most  nearly  4'ttrreet.  Thi!se  are 
Drachnianu'd/  Pravaz's  (ijnoted  by  Knmlcin),  and  Kronlein^B." 

COKOKMITAL    DlBLCKUTlONB. 
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Prahl's'  arc  not  given  in  Hnifieient  detail  ti>  lie  inehide 
they  e.oni|>riHe   18  (tases ;  .'5  weiv  males,  15  feniah's,  niaki 
in  the  talile  a  total  of  292.  of  whieli  :js  were  inaKh,  13 
254  females,  87  p<^r  eent.     Aiigot '  Hay*  that  of  about  20 
by  him  at  the  llopital  ties  Knfant.s  inaladeH  in   18M2, 
()f  11  e;ise>i  nf  eiingeiiitul  dishMratioii  of  the  knet;  eollivl 
7  were  girlsi,  3  boyn,  and  in  I    the  ^*ex    was  not  reeonle* 
1  girl  and  2  boyg,  were  HtillUirii,  and  presented  other 
defortnities. 

Etiology. 
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The  discn.sMioii  of  this  brnneh  of  (lie  sniiji'et,  whirh  wa«  taken  up 
with  nnii'li  inten-rtt  after  the  piibliealion  of  I>ii|niytnMrs  memoir,  was 
not  fruitful  of  positive  results  iMvanse  of  the  liiek  4»('  aniitoinieti)  nrnt^*^ 
rial  nnd  minute  (>\amiiiation,  and  of  failure  ilistjrietly  to  discriminiile 
between  dilferent  forms  and  l)etween  the  original  bony  ch'f4*ets  and  thi; 
ehangt*8  prtnlneeil  by  the  long  um*  <»f  tJie  ilrftirnMHl  limb.  Simn*  the 
atteetion  is  one  whieh  oHen  esttjijx's  ret'iiuMitiiiri  until  the  child  Irt-ginsto 
walk,  it.  w:ls  sometimes  cont'oimdiMl  with  dis|iN*aiious  i*esulttng  frttiii 
intanlile  |Kiralysis,  antl  as  it  is  one  whieli  diM-s  not  ilrstroy  life  the  o|h 
|Kirtnnities  for  dir^vt  anat«>mieal  inve^tig:itioIl  wni-  !llnlo^<t  eiitln-ly  re- 
Htrietinl  to  two  clashes  of  e:u4(*H,  the  stillborn  ami  those  that  dietl  shortly 
after  birth  in  oons*^(|Uenee  of  other  in>|x»rtant  eongt^nital  tiefocts,  and 
thiMe  in  which  tlu*  original  ehanges  had  l>een  niaskiMl  or  sn|n>lenieni<Ml 
by  subservient  ones  pHnhiee*!  by  the  further  dis|ilarement  nt  the  head 
of  the  femur  and  its  abnorniMl  relations  to  the  adjoining  jHtrtH.  In  the 
former,  ineorr**ct  inferiMices  were  dniwn  fri»m  ilio  assoeiattnl  defecti^ 
as  when  the  irrit4ition  of  an  over-full  urinary  bladder  or  (he  3e|uira- 
tion  of   the  symphyBis  pubis  wits  di^ennnl  the  immediate  cnuse  of 

'  r>t«Rhiti*iiii :  8c)iinl(lt*!f  JnhrhUFh..  IHHI.  vol.  rUi.  p,  170. 

"  Kmnltiti :  Utiit^ln.  iliininri-*.  \'i*'f  -•«.  P.  «i. 

>Pm1il;   ttitiiii;    Din   [tn-i^lnu,  IxSO      ,Mmt   in  (Vntra1l>1aCt  fur  (nUr.,  1H8|.  |)l  ST. 

*  Atiicut .   t,UKulitiiMciini.'i-iiUtt)«-<f  dc  In  haiii'ltc      TIilih-  <\**  I'uriA.  IWCI,  p.  tl. 

^  Hiboit'  |.iix»(inriN  ron<:('-iiitAl*'H  'In  liliia  cii  arnitt      ThiW  dv  I*Kriii,  lt!Ctt,p.7. 
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the  arrest  of  development  of  the  aectAbulum  ;  iiiul  id  the  latter  the 
attention  waH  lr<l  far  n.^tniy  by  prominent  cliitnj^rs  in  the  litmes.  The 
history  of  tlie  theories  advanced  has  not  only  an  hii^torical  value,  but  it 
serves  alno  to  indiwite  eertain  varietiej*  aiid  prominent  features  of  the 
atiection,  and  therefore  I  append  the  following  r^*sum<^  made  by  Kron- 
lein.  It  must  he  rememlK>re4l  that  most  of  the  theories  deal  exelu^ 
ively  with  disloeatious  of  the  hip. 

1.  The  »>-c€dled  coiu/enital  diglocaiion  in  Irauinaltc,  and  arises  : 

a,  thrt>ugh  ci'tcruai  vioienre  acting  u|K)n  tl»e  fa-tus  in  utem,  nr  through 
the  action  of  the  muscle**  ut  the  foetus  itself.  Hip|werates  and 
tlie  early  writers  held  that  meehauical  injuries  of  the  belly  of 
the  mother  oouhl  prmluce  dislooatiou  in  the  fa*tus.  Cruveilhier 
did  not  entirely  reject  this  theory  in  some  cu«ica.  Chatelain, 
Kleeberg,  Zlelewicz,  even  s|>ecify  in  their  three  trasew  the  injury, 
a  fail  in  the  seventh  month,  wliieli,  in  their  opinion,  had  caused 
the  dislocation.  Chaussicr  claims  even  that  a  dislocation  can 
be  eauseil  by  the  contraction  of  the  mus<'lcs  of  (he  fo  tus,  and 
narrates  in  support  the  case  of  a  young  woman  who.  during  the 
ninth  month  of  pregnancy,  felt  on  three  ot;casions  such  violent 
movements  of  the  child  that  she  almost  lx*t*ame  unwjnscious. 
When  delivery  tfw»k  place  at  term,  the  child  had  a  complete 
dislocation  of  the  left  forearm. 

by  ilurimj  </f//rrri/, 

Capuron  (1834)  held  that  wnie  congenital  dislocations  of  the 
hip  had  iH-en  produced  during  deliverj*,  by  traction  with  the 
finger  on  the  groin  in  breech-presentations. 

2.  Vouffcnifal  din/fjc/tt ion  (oj  thf  hip)  w  a  tq^nilanroiig  dislocation,  and 
is  (K'c^sioned  : 

«,  btf  Jifijh'nintf  and  Uixity  of  the  UgamentoMS  poriioa  of  the  joint  (S^lil- 
lot,,  1830).     Thi!*  opinion  was  held  in  part  by  Htromeyer  (1840). 

bf  byfirial  hydrarihrtntiji  (Parise,  1842)  or  other  joint  affections,  such 
as  fungous  symivitis  with  effusion  (Verneuil  and  Broea),  or 
caries  and  destruction  of  the  capsule  (Morel  Lavall^,  AHM^^s, 
Von  Amnion). 

3.  fhhrfcuital  diitlocaiion  {of  the  kip)  is  due  to  thf  peculiar  pottxtion  of 
the  lotcrf  iimhn  of  thr  faiust  in  tUero. 

a,  it  is  jM»ssible  that  in  the  fftroutjl  if  flexed  position  of  the  hip  the  press- 
ure of  the  head  of  the  fennir  u|H.itj  the  posterior  or  lower  |ior- 
tions  of  the  capsule  may,  trhen  fh*'  tatUr  m  abhot^iaUy  icmk 
C11USC  (li^^looatioti  ilhipuvtren,  1)^20). 

bf  congenital  *lis]ocation  oi'  the  hip  i»  due  to  abnormal  adduction  of 
the  thif/h  in  tttero,  to  a  compresse*!  |M»sition  of  tlie  foetus  due  to 
deficiency  in  the  amount  of  the  amniotic  liquid  {Ki>ser,  lS(i4). 

4.  Oonrfeiiifal  dijttoctition  nf  the  hip^  like  most  congenital  defonoities 
of  tl»c  joints,  such  as  clul»-fo<it.  wry  neck,  and  spinal  eur\'atun*,  in  the 
remilt  of  privmry  miiMrtt/ar  rautrortinu^  which  is  itself  to  be  rci^irdcd  ns 
the  n^ult  of  nn  affection  of  the  centnil  nrrvous  system  (J,  (.tu^rin, 
1840,  iind,  following  him,  Chatissier,  Melieher,  Mercer-Adam,  Canio- 
ohan,  Kriehscii,  atid  other»). 

6.  (hntjenittd  ditthn^alitm  of  the  hip  tV  often  only  the  hd  Mage  of  a 
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paralytda  and  coimfqueiU  atrophy  of  the  prlvic-irochnntrric  musclcti.  This 
foiUii  jmralyHi^  lutus  gnidnally  U)  relaxution  of  tlu'  Ii<r»iiic'iit}4,  uiid  thij^^ 
ofton  tuily  after  the  laptsc  «l*  time,  and  ef<|HvialIy  after  the  children  have 
hcji^uii  to  walk,  niMi  l)v  the  a<'tion  of  the  weight  of  the  body,  to  <lislfv 
catioii  ( Venietiil,  IMtjIi).  This  tlwKjry  lias  recently  (1878)  hccn  brc»ught 
forwani  again  by  some  of  Vemeiiirs  pupils  (Ueclus,  Dalby),  and 
extended  to  con^'nital  dislocations  of  the  humerus  (Kirniisson). 

(Kronlein  in  this  failn  actHiratety  to  define  the  position  of  the  sup- 
porters of  this  the<iry.  Their  eontention  is  not  so  much  that  congenital 
dislocations  are  thus  pro(hice<l,  but  rather  that  some  so-called  congen- 
ital dislocations  originate  after  birlh  in  a  paralysis,  and  are  mistakenly 
thought  to  have  l>eeu  congeuital.  Keclus'  formulates  hiii  conclusions 
as  follows : 

a.  From  the  group  of  so-ealled  vonr/cnital  dislocations  paraiyiw  dis- 
locations must  henceforth  be  \vith<lr.i\vii. 

it.  These  disl(X\'iti«)ns  follow  **  amyotrophies,"  and  may  ap|»ear  at 
any  agi;,  altlM»ugh  they  have  rarely  l>cen  seen  except  in  irdaney. 

r.  For  their  priKluction  two  conditions  arc  accessary — atrophy  tif  a 
muscular  group  ;  integrity  of  its  antiigonists. 

ti.  At  the  hip  the  iliac  ilislocation  is  the  most  common.  It  is  due 
to  the  contnictiou  of  the  adductors,  which  is  unopjxtseil  because  of  the 
atrojiliy  of  the  gluteid  and  iKdvi-trmdianteric  niust*Ies.) 

6.  fhfiyenitat  flitilfM^ntion  '</'  the  hip  i,'<  ftiw  in  mtw/  ca-tWH — antl  thftte 
sfiouitl  be  rajttvded  an  tiq/te<tl — to  a  d*firt  of  fonnation  or  tlevdopmetU^ 
which  prevents  the  joint  from  assuming  the  normal  shape.  This  very 
generally  held  the<try  was  pn*scnted  by  Palletta,  and  then  taken  up 
and  s|M'eially  ilevelo|>ed  by  Schreger,  I>iipuytren,  Ba'schet,  Von  .Vm- 
mon,  and  <»thcrs. 

S'hrcger  emphasizes  the  fact  that  so-«ilIed  ccuigiMiital  <Iefect«are  not 
pnHbict»tl  by  an  al>ni»rm:il  change  in  pre-existinp,  normally  formed  parts, 
but  are  due  to  defective  formation  or  arrest  of  <lcvelopnient,  ami  that 
is  esp<H!ially  trueof  eongenital  dishM-ationsof  the  hip.  Dupuytn'u  and 
IJrt*schet  sugp»st  a  dclny<»d  development  of  the  tlirec  ]K>lvic  oones  form- 
ing the  aeetabnluni.  Von  Arnmou,^  in  his  remarkable  work,  expn-ssoa 
liims<.'lf  very  clearly  (Ninccrning  conirenital  dislonitious,  which  he  terms 
difmrthnmfM  cnntjt-nitir.  '*  Kvcn  if  their  external  ap|>oarance,"  he 
suya,  "eoiTf«iiKin<ls  somewhat  with  that  of  disliK-ations  ompjinHl  after 
birth,  yet  in  thrir  iiictho*!  nf  formation  they  differ  essentially  from 
them,  and  they  als<i  liave  (tnly  the  slightest  res<.'mblance  to  those  seo 
onihiry  dishx^ations  that  follow  jnint  disease.  ...  In  many  cases 
tJicre  is  in  part  the  tjreatcj^t  c<'rtaiuty,  and  in  part  the  greatest  proba- 
bility, that  tile  affection  <le|>endM  u|Mm  an  arrest  of  the  constituent  fiarts 
of  the  joint  at  an  earlier  fa?tid  stage  of  development,  Acconling  to 
him,  a  congenital  dislocation  is  an  arrest  of  development.  The  ace- 
taliidum  diM'S  not  develop  into  the  usual,  symmetrically  rounded,  ilcep 
s<K-ket,  but  retains  its  earlier  saucer  shapi- ;  u  bile  the  head  of  the  femur, 
(Hintinuini''  to  gmw,  bcH>(>me&  too  large  for  the  small  acetabulum,  and 
no  hmger  suitabh*  to  l(Mlge  in  it. 

*  Itf^rlm :  Rerti«  MeotiuoUtt  de  MM.  ot  (Jhlmrgio.  IHTO,  p.  8?. 

'  Vim  Amnion  :   l>io  iiogrborvoeuchirarKificbpn  Knuikbeitvu  des  Mvnachtn,  lM:i,p.a 
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Von  Ammon  recof^nized  not  only  this  typical  form  of  con^nital 
dislooatiun  l»ut  aljso  tiie  other  varieties  tJmt  hud  hwu  d('scrilH*d  liy  olh<;r 
authors;,  and  t|Ut»te<i  ca:5es  and  roproducc<l  drawing  in  illustmtion  of 
them.  S»  far  u.s  the  typical  form  is  concerned,  hut  little  has  Ix^en 
a4l(ie<l  since  his  time  to  our  knttwleilgr  of  its  pathogeny,  and  that  little 
is  contained  in  a  )Ki|HT  publishtnl  by  (trawit/.  in  187H,  who,  by  niicm- 
6C4>pi«d  examination  of  twelve  smviniena  of  congenital  dislocation  in 
&even  new-lM>rn  chil<lren,  showe*!  that  the  arrest  of  development  con- 
sisted in  a  failure  of  the  Y-cartihi^:o  of  the  aeetahnhmi  to  carry  on  the 
prowth  of  one  or  all  of  the  three  sejrmentji  of  the  os  innominatum. 
He  fouml,  in  his  first  case,  for  example,  the  acetabulum  onlv  as  large 
as  tliatof  a  ftetusof  aUiut  the  fifth  niontli,aml  the  Y-cartilage  liroader 
than  usiial  Ix-cause  (»f  diminishwl  ossification  of  the  three  adjoining 
boncji,  the  pubis,  ischium,  and  ilium.  The  cartilaj^e  was  hyaline  and 
va.scularize<l,  and  with  normal,  elonpitod  cells  containing  one,  two,  or 
three  nuclei.  On  comparison  with  s^^'ctions  of  a  normal  pelvis  of  the 
same  size,  a  striking;  difference  appeareil  at  the  junction  of  the  bone 
^  id  cartilage.  The  formative  zone  in  all  three  epiphysej*  was  ver>' 
imperfet*t,  its  cells  ficaaty  and  widely  se]>anite<l,  and  tlie  xone  of  cells 
arntngcti  above  one  Bn*»ther  in  rows  adjoining  the  line  of  o88ification 
was  not  one-tliini  as  wide  as  it  normally  is,  and  the  arrang<*nient  of  its 
cells  was  irrt*gnlar  anti  bn»ken.  Tn  some  of  the  casi-s  the  Y-cartilage 
was  centrally  interrupted  by  an  inter]>ose<l  wc<lge  of  embryonal  adipose 
tissue.  On  the  other  band,  the  appearances  in  the  femur  were  those  of 
nortual  growth,  except  in  one  case.  In  no  cas<.»  was  there  premature 
ossification  of  the  Y-cnrtilage,  such  as  had  l>ccu  alleged  shortly  before 
by  DttUinger-  in  explaniitiou  of  the  same  afTci-tiou. 

Tiie  ciinclusion,  I  think,  cannot  be  avoiiled  that  while  in  a  limitwl 
number  of  cases  dislf»cations  existing  at  birth,  especially  in  joints  otlwT 
than  the  hip,  may  have  Ix'cn  cjiuse<i  by  traumatism,  abnormal  jwisition 
of  the  limb,  or  paralysis  in  the  manner  alleged  by  various  wrili.TS,  yet 
in  the  gn\it  majoritv  of  congetiital  ilisliH'aiions  oT  the  hip  the  caus(>  is 
to  be  foun<l  exclusively  in  arrest  of  development  of  the  acetabidiun  by 
deficient  action  or  vitality  of  the  cells  of  the  Y-cartil:»ge.  And  to  the 
testimonv  in  sup]>ort  of  this  opiuiou  furnished  bv  anatomical  examina- 
tion of  s|>ccJmens  may  l^e  addc^l  that  drawn  fmm  cliniml  tibscrvation, 
such  as  the  eocxihtencf  of  other  deformities  due  to  arrest  of  develoj>- 
menl,  the  frcipiency  of  double  and  multiple  dislw^ations,  the  inherited 
lendencv  to  the  atVi'ction,  and  its  gre:»t  prtMlominaiice  in  ft'mah»s. 

Many  of  the  conj^rnital  disloeati*»ns  of  other  joints  than  the  hip  mtist 
ttlw  be  regarde<l  as  ilue  to  defective  formation  of  the  corresiMniding 
lv»nes,  but  the  defe<'t  apiiarently  is  rather  a  malformation  than  the 
n»sidl  of  un  arrest  of  the  development  of  one  of  the  Ixjne?*  (instituting 
till*  joint.  At  the  ellmw.  in  dislocation  of  the  hcnil  of  the  rudius,  this 
lx)ne  is  ^>inetinies  fi>uud  ri'latively,  and  even  iictimlly,  longer  than  the 
ulna.  In  a  siHviinen  t:iken  from  nn  adult,  jiicturetl  by  ilunuthry^ 
(Fig.   239),  <»r  dislocation  of  the  hewl  of  the   radius   forward   aad 

»  (iniwiU:  Vlrchow'n  Archiv,  1S7S,  vJ.  Ixxir.  n.  I 
»I»oUiinnT:  Arrh,  fTtr  klin.  Chinirnie,  |H77,  vol.  is.  p.  flSS. 
*  Uutnphrj  :  Medietr-Chkrurgieat  TnoMctions.  voL  uv-  p.  Ut. 
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ttpwani,  tber«  hus  anchvloeiA  of  the  }omt   between   the   nlna   and 
humeru£^  and  the  lower  third  of  the  utns  of  the  other  arm  wm  bckini^. 


Fig.  23BL 


In  some  dislocadoos  of  the  knee  rhanicterijgn]  bv  byper-extenskMi  of 
tike  1^  apoD  the  thigh  tlie  cause  appcauv  to  have  bmi  BHumkr  con- 
Umction. 

Of  the  other  etiological  varietiea  that  lave  been  asserted  to  exist, 
ooe  at  least  seetns  to  luve  been  pnnved  bv  dirert  examinatioa  to  exist, 
that  in  which  the  di^hicatiuo  follows  distentkai  of  the  capsule  and 
lipmcnts  by  drofiey  of  the  joint  during  intxa-aterine  life. 

Pntbology. 

The  opportunities  for  studvin^  Uht  LiathuUigr  of  oongenHal  dislocn- 
tions  other  than  tho:?*.'  of  tike  hip  have  been  so  very  rair,  and  the  ctodr 
of  those  thnt  exist  ha^  been  made  ao  urKvrtain  Inr  the  (itnliifulneas  of 
the  diagnosis  in  dome  and  the  diffi^tihy  iu  distiiigui?Jjiug  between 
primnry  »nil  later  changes  in  otherSy  that  hot  little  can  be  positivelT 
and  oonfleming  them.  In  sfcudving  speHmens  of  dbdocntioo  of  the 
hip  it  ifl  neoetsoiry,  as  Gurlt  pointed  out,  to  di^tingui^  l>etween  thnae 
obuined  from  very  yocing  chiklrvn  who  ha%*e  never  walked,  thoae 
fiom  older  children  whose  growth  was  not  eonplded,  and  tboee  finn 
adults. 

Hip.  The  coBunoa  form  is  dialoeatioa  nnon  the  donnm  of  the  ilium ; 
the  only  exceptions,  and  they  are  extremely  rare,  arc  upon  the  pubis 
and  into  the  obturator  foramen. 

In  the  new-born  diiM  with  a  ili>>UiGation  the  acetabolnm  is  smaUcr 
and  flatter  than  nonnaL  and  is  oootinuous  by  iti&  flattened  posterior 
border  with  aoother  artiealar  sar&op  or  new  wetahulnm  Mng  ahovs 
and  behind  the  original  one.  U^E^ially,  too.  the  head  of  the  femnr  is 
•mailer  than  normal^  although  still  too  Urge  fur  the  aceCabtiIum«  and 
the  neck  nbnct  or  almost  alt^ent ;  ^omettmes  the  head  and  neck  together 
have  a  eonsoal  pikintcd  furm.  The  ligamcntnm  teres  i»  long  and  flal- 
ttfueil,  the  capwle  is  complete^  aikd  cnuMnees  both  tlie  old  and  die  new 
aeetabulum.     The  microeeopical  chaagas  have  l»een  dpr^rilv^l  above. 

The  meefaanism  of  the  alteration  secoks  platn  ;  a»  the  femur  and  its 
socket  ortginally  are  developed  oat  of  «>ar  nrntinnoos  strip  i^  tissor,  thcrjr 
are  at  6nt  in  normal  rehuions  m  each  other,  but  when  the  development 
of  the  acetabulum  goes  on  more  sJowly  ami  im|)rrfrrtly  tlian  tinit  of 
the  bead  of  the  firmnr  the  koser  bemmcs  nshu^  Uq^,  and  beine 

no  longer  flroly  hcUi  in  place  it  is  gnMlna:  ;i  backward  anS 
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iipwanl  W  the  continuous  action  nf  the  attaohed  rauscles,  tho  oornv 
^|Mtn»linjr  ed^c  of  tlie  nipsulv  isjux'sscd  away  from  the  ootyloM  iKinlrr, 
au<]  a  uc'W  articular  surface  is  it>rn)e<l  at  the  point  where  the  head  of 


Fig.  240. 


InnoiDla«t«  bon*  tQil  fl<innr  ftvcn  ■  c«k  of  conivnlUl  dlilocatltiii  uf  tbr  hip,  illcr  oporaUnu 
fnr  rArmAtlon  uf  ■  new  •rvlAbuluia-    iBaAiiruftD.) 

the  fvmur  coniojs  to  rest.  Meanwhile,  the  defective  development  of  the 
original  ao<ftal)iiluni  |>erHi.sts,  and  its  variation  from  the  nonual  '\^  prob- 
ably htill  further  increased  by  the  ab<4'ncf*  from  it  of  tlie  femur.  The 
remaining  bonr^  and  the  mnsf*Ics,  not  iK'in^  put  to  sufficient  uhc  to  feel 
the  elFcct  of  the  ehange<i  retationf^  in  tlto  joint,  sutfer  no  change  unlesa 
involved  in  some  a.Hijoci:ited  ilefwt  of  devehipincnt. 
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But  80  soon  ns  the  child  b^ins  to  walk  this  chanjre  in  the  relatioDEi 

of  the  !h)ii(*s  and  musics  to  each  other  makes  itself  felt,  and,  n«  the 
|oe;d  developiiiental  weakness  |K.'i>ists,  t\vr>  factors  are  now  at  work  to 
remove  the  itmditiun  of  the  jKirt.-*  slill  further  fn)ni  the  normal.  The 
aeetubulum  by  its  eontinne<l  failure  to  sliare  efinally  in  tlie  p^>wtli  of 
the  pelvis,  becomes  rehuively  smaller  anil  more  defbrme<l,  the  hcJid  of 
the  femur  is  n^moveil  still  further  from  it,  and  biHiomes  deUirmwl  In 
conMHjuenoe  of  its  irregular  be^irinp*  ujh)!!  the  surface  of  the  ilium  ; 
the  Iijr;imentum  teres  becomes  lonjjer,  Hatter,  and  thinner,  and  the  cap- 
sule thick  and  strong,  and  its  cavity  commonly  larger  than  usual.  Aa 
the  individual  advances  in  life,  and  after  ptiberiy  has  l>een  reached,  tl»e 
ascent  of  the  femur  is  finally  arrested,  partly  by  the  formation  of  a 
socket^  an»l  partly  by  the  resistance  tif  the  capsule  and  the  muscles 
The  elements  of  sup|M)rt  then  resemble  in  a  measure  those  sometimes 
found  with  ununited  fracture  f»f  the  neck  of  the  fetuur,  and  the  |>olvia, 
itifitead  of  resting  directly  uixm  the  femtir,  is  suspended  from  it  by  the 
capsule,  ligaments,  some  ot  the  pelvi-trctchanleric  muscles,  and  even 
by  the  psoas-iliacus,  the  tendon  of  which,  instead  of  [Kissing  down- 
wanl,  curves  around  the  brim  of  the  |>elvis,  and  [Misses  npwanl.  v»ut- 
ward,  and  backward  tn  the  lesser  trochanter,  which  is  now  at  a  higher 
level  than  the  a^x'tabidnm. 

The  head  of  the  femur  may  be  sefMirated  from  the  ilium  by  the  inter* 
pose<I  capsule,  so  that  the  sup|M)rt  is  entirely  by  sus|H*nsion,  and  there 
is  nn  real  jt»int,  one  in  which  bony  surfaces  covered  with  wirtilagt*  play 
upon  each  nther ;  or  the  up|»er  and  [Mtsterior  nttachnient  of  tlic  capsule 
may  still  be  found  above  the  head  of  the  femur,  upon  an  overgrowth 
of  lione  springing  from  the  ilium  and  forming  the  up|M'r  part  of  a  nvvf 
socket,  the  remainder  of  which  is  constituted  by  the  br»dy  of  the  ilium. 
The  latter  Iwne  s*)inetimes  shows  at  this  |w»int  an  ovei^rowth  of  bune, 
and  sometiujes  a  depresHion  with  a  corresponding  thickening  on  the 
opposite,  inner  surfnce.  In  the  former  of  these  two  last-nameil  con- 
ditions, it  S4.'en]s  probable  that  the  <*a|isnle  has  Ixvn  for  u  time  inter- 
posed l>otween  the  femur  and  the  ilium,  and  has  finally  ilisajimiin**!  at 
this  point  under  pressure,  the  irritation  oi*  whi'*h  has  canseil  the  out- 
growth of  Iwne  l»efore  its  periosteum  has  in  turn  disap]K-ared ;  in  tho 
latter,  it  is  pn>bable  timt  the  attachment  of  the  c:t{isule  has  bcrn  pushes! 
Iwek  step  l»y  step,  leavint;  a  Ikih*  surface  nf  Ixme  which  has  worn 
away  under  the  prewure  of  the  femur,  or  by  absorption  ;  whih-  thi'  awo- 
ciat^nl  irritatlim  has  kil  to  a  conf*<'rvativt*  tfiickening  on  hs  other  side. 
The  communinUion  between  the  cavity  of  the  <^ipsule  almut  the  head 
and  the  acetabulum  is  through  a  narrowed  portion,  bO  that  the  whole 
]»  like  an  hour-glass.  The  old  acetabulum  is  narrow  and  elongated, 
ninning  npwanl  and  backwanl ;  the  ligamenturo  teres  perhaps  destroyed 
by  ov<T-sln'tching. 

The  entire  pelvis  is  also  cluingi'd  in  shape  by  the  abnonnal  direction 
of  the  pressure  to  which  it  is  subjis'lrtl  iu  walking.  If  the  <li^KM•nti^ln 
is  unilateral,  lite  i-rrst  »>f  the  ilium  on  the  corrcs|M»ndiug  side  is  carrieti 
inward,  and  the  tul>erosity  of  the  ischium  outwunl,  the  horiKontal 
branch  of  the  pubis  is  elongatetl,  ami  it>  direction  fnim  the  symphysta 
is  more  upward  and  backward  ;  the  anterior  su|>erior  spine  of  the  ilinm 
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PLATE  XL. 


Fig.  1.— Congenital  Divlocation  of  ihe  Hip:    tjirl  liiree  vcmis  aid. 


Fig,  a.— Ditlocatlon  or  Semilunar  Bon« 


Congenital  Dislocalion  ol'  the  Hip. 
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18  (lUplaoed  inward  mid  buekwArd,nnd,in  nhort,  the  entire  bone  nmler- 
gtK's  u  clmnge  in  bhu|)o  whicli  curries  its  centre  upwani  and  backward^ 
au<l  makers  it**  lateral  snrfiux'  more  vertiwd. 

ir  the  dislocation  is  diuil)Ie,  the  winie  elmnges  are  found  on  both 
sideis,  and  the  sarnitn  is  nion;  ffhHr|»ly  crirve*.!. 

Congenital  dislocation  of  the  shoulder  niav  Ih*  either  Hubcoracoid,  8ub- 
aeroinial,  or  suUspinous.  K.  AV.  Sn»ith/  who  was  the  firs*t  to  detierilw 
them,  gives  examples  and  plates  of  the  firt^t  two  forms.  He  found  tlie 
cirijfinal  plonold  cavity  lacking  or  rudlnietitarv,  an<l  llio  new  one  well 
develoiHsi  either  imine*liatolv  under  tlie  ciracoid  priKt'ssoron  the  outer 
side  ot  the  se:ipula  l>cio\v  the  acromion.  Most  of  the  eas4»s  detfcril>od 
us  such  ai)|>ear  to  be  traumatic  (duriui;  delivery)  ur  iraralytic.  (Sec 
Chapter  >!/ J  V.) 

At  the  elbow  the  ht^ad  of  the  radius  may  l>e  displaced  upward  alon^ 
the  anterior  surface  of  the  humerus,  or  backward,  or  inward  c?o  as 
partly  to  overlap  tlie  coronoid  prooess  of  the  ulna. 

S3rmptoms  and  Diagnosis. 

The  symptoms  of  conj^^nital  dislocations  ditTer  very  widely  from 
tho.se  of  the  tniumatic  variety,  and  not  only  by  the  abwncc  of  symp- 
tomJ^  j>eculiar  to  a  tniumatiHUi,  but  also  in  the  si^ns  recopnixable  by 
pal|>ation,  and  in  the  jxtsture  and  mobility  of  the  limb.  In  ^enend 
terms,  the  dislfM'ation  is  to  be  reciip-nizc*!  by  an  examination  which 
detennincs  the  abmirmal  |M)sition  and  ultcnnl  sha|M*  of  the  C(»rn'S|H»nd- 
ing  ends  of  the  bones  an<l  the  range  of  motion,  and  by  consideration  of 
the  history*  of  the  case. 

In  dislocations  of  the  Wp  the  clmnp:<'A  are  very  likely  to  jwjw  unno- 
tice«l  until  afi^r  the  child  has  lH^y:un  to  walk,  Ix-cause  during  tbi;^  liffit 
porii"Ml  ihcy  are  usually  ti>»>  slight  to  attract  attention,  and  because  an 
examiuatiun  for  their  dctectiuii  is  not  likely  to  \w  ma<lc  uuIch^  it  U 
s«ggc8te<l  by  some  special  reawn,  such  a<«  coexisting  malf»trmations, 
or  the  hiMory  of  siinilar  def<»ets  in  other  mendwrs  of  the  family.  Even 
after  the  child  has  begun  to  walk,  the  defect  may  long  remain  unrccog- 
nimnl  if  W\i\\  hi]>s  are  ntl'ccted,  lx^caus(\  the  deforndty  of  the  regions 
and  the  shortening  of  tlip  limbs  iMMiig  symmctrioad.  they  do  U'tt  attract 
much  attention.  Nevertheless,  the  ehniiges  are  s<>  fhanuicristic  that 
when  an  examination  is  made  the  diagnosis  c^innot  well  remain  in  donbt. 

Whi'n  the  disli>cati*>n  is  nnilatcnd  and  of  the  common  dorsal  variety, 
the  |uitient  limps  Ixx'aiisc  of  the  shortenitig  of  the  afferttnl  lirnb  ;  and 
for  the  same  hnlsoii  thi>  spine  sh<»ws  a  lateral  rurvnturc.  whirh  can  l)c 
removed  by  supporting  the  fi>ot  at  tbr»  proiM^r  height.  Il^'^'ausc  of  the 
passage  ol  the  head  of  the  femur  backwanl  and  upwani  upon  the 
ilium,  thf  |>«Mvis  is  tilted  so  that  it.s  upjier  iwrtion  is  din?cted  forward, 
and  a  marked  anterior  curvature  of  the  iitwer  |K»rtion  of  the  spinal 
column  is  prtNluceil,  which  disiip[M»ars  when  the  jNiticnt  is  rccumlK'nt. 

Iiispi«ction  and  manipulation  n*v(^l  the  ascent  of  the  trochanter,  and 
the  head  of  the  femur  may  sonictiiiu'S  l>e  disliui-tly  reeognisw*!.  The 
Rhortening  nmy  be  slight,  moderate,  or  vrry  gr»*at,  and  can  sometimes 

»  U   W.  ftmith:  Uulilln  Mi>aical  JtMinial.  td3»,  vol.  xv    p.  «l. 
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be  notably  inciva^«ed  by  jiressin^  the  linib  upward.  ITsually  tlie  glu- 
U'iil  musc'lej*  and  those  of  tlit*  thigh  are  ler^s  develof>ed  tlian  th(»sv  of 
iIk!  o]>|M)]tite  limb.  The  moveraents  <»f  the  joint  aiv  even  mnre  free 
thnn  iinrmiil.  except  perha|>«t  in  abduction,  luit  when  voluntarily  per- 
fdrnm!  ilicy  an*  more  or  le?***  lacking  in  precision  and  Hrmner^ta. 


Ihitiiilr  minicrnlUt  itUlncatlon  of  the  hip. 


When  the  dishx^ation  is  bilateral,  the  jiutient  walks,  act  will)  a  limp, 
but  with  a  iK-culiar  irhanicteristic  wuddh%  which  Rtnictinios  amoiiot^  to 
a  double  liniti  and  iiiakes  progrebf^ion  difticult  and  uncertain.  The 
tlpp«r  part  of  the  pelvic  is  ^^harply  inclined  forwiinl.  prochicing  the 
Mame  lurtlo.oii^  that  is  found  in  unilateral  ilii^liK^ttioii^  but  withtmt  ilw 
lati'ml  ourvninrc  unless  there  La  a  diflerence  in  ihc  untount  of  the  defect 
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on  the  two  sides.  The  arms  appoiir  imiiAtmlly  long,  and  are  9omotimi»s 
excfptioiially  muscular.  Often  llic  deforniity  incirascrt  witli  tuno,  and 
tiie  jxiticnt  has  repcatc<J  attacks  of  pain  ;  in  some  the  flexiun  and  adduc- 
tion arc  such  that  the  disalnlity  is  great. 

At  tither  joints,  such  as  the  shoul<1cr,  cllx»w,  and  knee,  the  position 
of  the  l»one»  and  tlic  changes  in  their  shape  can  usually  be  easily  mode 
out. 

PrognosiB. 

The  prognosis  in  all  dishK^ntinns.  except  that  of  forward  dislocation 
(hy|>er-exteusiun)  at  the  knee,  is  unfavorable^  so  for  as  reduction  in 
concerned. 

Treatment. 

Until  within  a  few  years  treatment  of  congenital  dislocations  of  the 
hip  Mas  practically  limited  to  palliative  measures^  such  as  a  linck  sole 
in  uitilaterul  c:i.ses  and  g;ir<lles  and  corset.s  which  mtrhanioally  ojtposed 
the  tilting  of  the  pclvi:*  an<l  the  as**ent  of  rhe  injchanler  under  nn*s.*<ure, 
and  to  c<mtinnous  tmclion  maintained  f(»r  months  and  lulloweu  by  the 
use  of  traetiou-splints  in  both  unilateml  and  bilateml  case».  By  these 
means  the  functional  ctmdition  in  many  i'ah??  apjx'ai-8  to  have  been 
greatly  improved,  and  much  of  the  improvement  Co  have  l>een  main- 
tairH*<l. 

I^innelonguo*  sought  by  periosteal  irritation  to  create  a  buttress  of 
btme  uixm  the  ilium  which  would  prevent  the  as(*ent  of  the  femur  after 
it  had  been  bnaight  down  by  traeii*>n.  He  produced  this  by  injection 
through  a  liy|MKk'rmic  nee*lle  of  twenty  dntps  of  a  10  [ht  cent,  solution 
of  chloride  of  zinc  at  several  |K>intM  iu  the  periosttniui  cIohc  above  the 
head  of  the  tenuir. 

lietween  I8IH)an<l  19(H)  much  attention  wa^  given  to  oj>erative  n'<luc- 
tion,  or  fixation,  witli  the  formation  id*  a  new  acetabulum  or  eulargo- 
roonl  of  the  existing  one.  Since  then  lids  hits  largely  given  place  to  the 
&o-calle<l  "bliMMlless  o|K'ration  "  of  wliieh  Ivorenz  is  so  well  known  an 
ex{>oncnt.  Tlie  literature  of  the  subject  '\^  abundant  ;  the  mider  mav 
advantagn^iL'ily  consult  articles  by  Dr.  E.  H.  BradfonI  an<l  I>r.  T.  H. 
Myers  in  the  AnntiU  of  Sur</fi'ij^  August,  181M,  and  by  Warlmsse  in 
the  same,  June,  189.^ 

The  earlier  o|>erative  metho<1rt  exposed  the  capsule  by  a  lateral 
(liofia)  or  anterior  (I^)renz)  incision  ;  then  the  muscles  were  separated 
from  the  great  troidianter,  the  flexors  of  the  log  divide^l  sul>cutJuieously 
near  the  tul^r  ischii,  the  abductors  nc4»r  the  pubis,  the  tensor  vagins 
femoris  by  o|kmi  incision^  and  the  rectus  lemoris  through  the  first 
incision.  The  cjipsule  was  o|icned,  and  gcncndly  detachcil  freely  from 
the  femur,  tlie  liead  turned  out,  and  the  acetabulum  enlarged,  or  a  new 
one  made,  by  cliiselling. 

The  mortality  of  the  o(>cnition  was  quite  serious,  and  liorcnc*  baa 
h  the  division  of  the  muscles.     In  children  not 
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enter  iL  AfU*r  ivinoval  of  tlie  menisriiK  the  dislooaiion  wus  easiljr 
n-diK'iNi.  Ati  mitopsy  rfportwl  l)_v  I\'ricr*  of  u  ait^*  of  rtTurn'iit  dislo- 
i*ali<Mi  Hhowi'f.)  nbrMLMicL'  of  the  anterior  |v»rti(in  of  tliif  niciiiHous  and 
lodgement  of  the  remainder  Ix-hind  the  rorulyle  atler  reduction.  Thcj* 
prove  not  that  the  meniscuH  is  the  catiae  of  thcKxation,  hut  that  it  may 
prevent  complete  rethiction. 

The  eau?K.'  nui8t  he  found,  I  tliink,  in  the  lipimentri,  the  external 
lateral  and  |>crhanrt  the  |)osteri(tr  |>ortion  of  tlic  <^pHule,  and  this  opin- 
ion is  :stip|M)rte<]  Ky  tfie  ten^cnes:*  of  the  hiterai  ligiimont  ohserved  by 
Weber'  and  Maisonneuve*  upon  the  cadaver,  by  the  anatomical 
n'lations  of  the  |)artB»  and  als<>  iiy  tlie  experience  of  Kramer,*  who 
o|»enited  upon  a  caHc  dvi:  weeks  old  and  foufid  n'duetion  eaa>y  after  lie 
had  detached  a  |>ortiou  <»f  the  maftH.'teraDd  dividetl  the  teuHe  external 
lat4*ral  lipanient.  The  meclianism  <tf  it?<  action  1  conceive  to  In?  &:> 
f(dlo\V8:  The  exlerual  lateral  li^n»ent,  forniinjt:  tiie  anterior  |>art  of 
the  outer  iMirtion  of  the  caj>snle,  extends  from  the  articular  eminence 
downwani  and  iMickwanl  to  the  neck  of  the  eoiidyh*,  its  attachment  to 
the  eminence  being  iMbiterior  U)  the  jK»int  at  which  the  lower  htirfuce  of 
the  latter  begins  to  incline  upward.     TIuh  ligament  (Fig.  243)  la  tot/ 

Fio.  243. 


Dtacmnmallc  of  Iht;  ext«rDftL  laternl  litraDivnl  of  the  lower  )*w.    A.  wbuu  Utti  mtmth  la 
Bt  whvn  Uic  coudrlij  ts  ttlilocatt>r1  ronrard. 

Hhort  to  allow  the  jaw  to  take  such  a  rMwition  when  the  condyle  ih 

di-slocated  forwanl  (Imt  the  lonjr  axis  of  the  neck  shall  coincide  ^rith 
that  of  the  ligament.  When  the  mouth  it*  widely  opcni\l  the  liga- 
ment ift  relaxed  by  the  appnjximation  of  it>  |M:»int:d  of  attachment,  and 
the  eondyle  pa8,*«i*.s  f4)rward ;  then,  as  the  month  is  jmrtly  clt»se<l,  the 
liniment  iK'Otmes  lensi'  before*  the  condyle  has  moved  Imck  {wist  it,  and 
thuH' its  further  nitiveeneiit  backwani  h  prevented,  and  while  it  n^maini? 
tinis  dinplaceil  any  f*»rce  that  tends  to  clo^  the  mouth  increases  the 
obstmde  to  replawment  by  making  the  ligament  more  tens<»  and  press- 
ing the  bonoi*  more  tirmly  together.  Such  a  force  is  nntundly  an<i  con- 
stantly exerted  by  the  p«>werfnl  mniich*!*  of  mastication,  <timtdate«l  to 
contraction  its  they  are  by  their  Hireible  ehaigation  and  the  pain  and 
anxiety  of  the  |mtient.  The  praeticsil  inferenrc  to  be  tlniw  ii  fn»m  tlii^s 
explanation,  if  it  is  c«)rrect,  is  that  reiluction  .*houhl  Ih'  st.ught,  not  by 
crowding  the  body  of  the  jaw  dow^lwa^^l  and  backward  by  ]>rc&i44re 

»  Porior  :  Ball,  rtr  1»  Rftc.  <Ir  riilrtirRie,  IHTR.  I*.  BBS. 

*  WKbnr;  lUndburh  ilrr  rIIic-  and  »(>«c.  Oilr,  vol.  Hi.  Abt.  1.  n.  38B. 
'  MAiftonnt'Uft'c  :  Oimptf^'n'iiduR.  Acwl,  dc*  HrkMinM,  lii*^  p.  o&4. 
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upon  the  molar  t<'eth,  but  by  first  deprcwing  the  chin  if  possil>le, 
o|Mfninji^  the  numtli  widor,  'Jo  as  to  relax  tho  li^tnent,  and  then  press- 
ing iIh»  comlylc  backward  an<I  closing  the  nioutli  as  it  |NiSHcs  the  artic- 
nlar  etniuence  on  its  way  back. 
The  svnintoms  < 


►f  bilateral  ilinlfioation  forward 


that 


Symptoms. 

the  tnouth  is  held  oj>en,  the  htwer  jaw  immovable  and  projected  some- 
what forward  ;  exwiitionally,  only  the  pntjeetion  is  pres<Mit,  and  the 
month  iran  be  elo.se*!.  Speech  ii*  indistinct,  swallowing  diflicult^  and 
chewing  itn|K>sMble.  Tho  condyle  can  l>c  felt  in  advance  of  its  usual 
position,  and  a  depression  marking  the  empty  glenoid  cavity  can  be 
felt  in  front  of  the  ear  The  checkft  are  flattenetl,  and  the  fsaliva 
esaipes  from  the  mouth.  Tlie  mawseter  and  tenijjoral  muscles  are 
usually  tense,  and  the  up|K'r  anterior  |x»rtion  of  tlie  former  is  raised 
by  the  o^mmoi*!  process. 

If  the  dislcK-ation  is  unilatend  the  phynoal  signs  are  found  upon 
only  one  8ide,  the  chin  is  turned  t4>  the  op(M>site  side,  and  the  func- 
tional di^ibility  is  less. 

Prognosis.  The  prognosis  is  favorable  lioth  as  n^rds  the  reduction 
of  the  disl»>cation  and  the  (h-gree  of  disjd^ility  if  it  remains  nnre<hiced, 
hut  somewhat  unfavorable  In  tliat  rtrurrence  is  (piite  probable.  If  it 
remains  unnHlnc^'d  the  jiarts  ap|xar  slowly  !<» adjust  themselves  to  their 
new  relations  and  finally  to  ptTmit  more  or  less  satisfactory  appro.\i- 
niation  of  the  jaws  and  restoration  of  the  functions. 

Treatment.  The  dislm-ation  Is  <me  which,  as  a  rule,  can  l>e  ea«iily 
reducevl,  one  indec<l  in  which,  as  \m\»  Xh^w  already  said,  nxlnction  has 
ofti^n  rxKMirrrKl  spontaneously.  The  inethoils  employe<l  have,  |M'rha|>s 
in  ciinsi'qnent^e  of  this  fact,  been  numen>us,  and  have  varied  greatly  in 
the  obje<^tM  ainu><l  at.  if  not  in  the  actual  mt'i'hanism  by  which  they 
have  ai%romplishe<l  the  ri^duction.  It  can  l>e  !iih(»wn,  I  think,  that  many 
of  the  methods  and  pn>ct^dures  have  l)eeu  su(K^*ifnl  not  l>t»cause  they 
met  the  ideas  of  their  originators  cnnwrning  the  obst:icle  to  Im?  over- 
come, but  because  they  overcame  or  avoided  another  ol»stjicle  which 
ha<l  not  l>een  recognize<l.  With  few  exceptions  the  aim  of  the  ditfereut 
inethiKl:5  has  lieen  directly  to  depress  the  eoiulyle  and  then  t*.»  prctjs  it 
t>ackward,  and  this  aim  has  been  aceoniplishe<l  by  direct  pre^ure  down- 
ward n|Xiu  the  molars,  or  indirectly  by  niising  tlie  chin  at\er  having 
pla(*ed  a  wedge  between  tlie  txick  teeth.  Tho^  who  found  the  obstacle 
tn  the  hooking  of  tltu  coronoid  process  under  the  malar  l>one  sought  to 
diseng:ige  ihe  pnxiess  by  opening  the  mouth  more  widely,  and  then 
pr(*Hse<l  the  jaw  iMiekward  ;  while  others,  again,  pressed  the  bone  directly 
backward  by  placing  the  thumb  and  forefinger  of  one  hand  against  the 
ooronoid  proc^^sses  and  then  clevatwi  the  chin  by  a  slight  blow  uptm  it 
from  bent^ith.  It  is  noteworthy  that  sonu*  of  the  gentlest  methods, 
some  which  a|>nroach  most  closely  to  that  which  I  conceive  to  be  the 
rational  metluxl,  were  employed  by  the  earliest  surge^ms,  even  by  llij>- 
pocnites,  and  were  again  an<l  again  resumed  only  to  Ik»  as  often  negltK'ted 
and  forgotten.  Hip(»ocratcs*s  methoti,  as  fjuoted  by  Malgaigne,  wai<  to 
lower  the  chin  a  little  in  onler,  according  to  Cialcn,  to  free  tlieoonmoid 
process  from  the  malar  Iwjue,  and  then  to  press  the  jaw  luickward,  the 
patient  being  meauwhile  encouniged  to  rejax  Itis  musolea  and  yield 
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In  all  these  varieties  the  lainiediate  cause  of  the  dislocation  is  the 
aotit)n  i»f  ^pavitv  or  muscular  contmetion. 

Dislocations  by  Distention  ( Volknmnn).  Concerning  the  patholnpj' 
of  this  cluriri  but  little  is  known  hy  direct  examination,  !>ecani*e  of  the 
lack  of  autopsies,  but  tlie  clinical  history  is  well  estal)li.-^lie*l.  The 
,  joint  by  far  the  most  frequently  involved  is  the  hip ;  a  few  cases  have 
been  i>bst*rved  at  the  slumlder  and  knee.  In  the  most  common  form 
the  course  i>f  the  syniptmns  is  a  follows:'  A  patient  is  attacketl  by 
febrile  articular  rhounnitism  or  iioute  mono-articular  arthritis;  the  jxiin 
is  ^reat,  the  liml>  assumes  a  faulty  position  ;  at'ter  a  tew  days  the  pain 
sinldenly  ceases,  and  on  examination  the  region  of  the  affected  joint  is 
found  to  present  a  deformity  similar  to  that  which  characterizes  a  trau- 
matic dislocation.  If  the  condition  is  left  without  treatment,  the 
inflammation  comes  to  an  eiul  without  leaving  cither  osteitis  or  suppu- 
ration, but  with  iKTsisting  ilcforniity  ;  if,  on  the  other  liand,  the  dislo- 
catiim  is  reduced,  the  deformity  is  thereby  entirely  removed,  and  in 
time  i'oniplete  re<!overy  is  obtained. 

In  other  cases  the  dish^cation  takes  place  in  the  course  of  some  of 
the  eruptive  fevers  or  other  febrile  condition,  sometimes  without  pre- 
vious notable  |>ain  in  tlie  joint  and  without  the  knowletlge,  at  the  time, 
of  tiic  patiiMil.  William  \V.  Keen  ^  colkrteii  eighty- tour  cases  of 
arthritis  ov<:urring  as  a  coinplicatton  of  typhoiil  and  typhus  fever,  in 
forty-three  of  which  dislocation  took  place,  titrty  times  at  the  hip,  twice 
at  the  slioulder.  and  once  at  the  knee.  It  is  noteworthy  that  thirty- 
two  out  of  thirty-five  j)atients  were  under  twenty  years  of  age. 

It  thus  apfH'ars  that  tliese  dish)cation3  resemble  those  that  are  trau- 
niatii^  ill  their  .sudden  oci:nrrencL\  the  absence  of  any  lesion  of  the 
bones,  and  (he  |K)s.sibility  of  irnnie<liate  and  permanent  reduction  with 
CfMnplcte  rcstoniti(tn  i>f  fin]etii>n. 

Tlic  presence  of  a  larg<j  efiusion  in  the  joint  an<l  the  elongjition  of 
the  ligaments  liave  lx*en  assumed  by  all  observers,  and  the  actual  pres- 
ence of  an  effusion  of  some  amount  has  been  demonstrated  in  some  of 
the  exceptional  casi's,  knee  and  shorddcr,  where  stich  demonstration 
was  p*issible.  On  the  supj^Kwition  of  this  effusion  ami  of  the  rtdaxa- 
tion  of  the  ligjtmcnts  pnnlm-ed  [yy  it,  tln^  [U"(Hhi<'tion  of  the  dislwation 
has  been  exphiiucrl.  Verneuil  has  further  called  attention  especially 
to  the  unopposed  contraction  of  certain  muscles  as  the  immediate 
cause. 

If  it  is  remembered  that  at  the  hip  these  dislmrations  are  always 
backward  upon  the  dorsum  (»f  the  ilinni,  and  are  preceded  bv  the  long 
maintenance  of  the  Hmb  in  the  position  of  flexi(»n,  adduction,  and 
inward  rotatiiHj  which  so  givatly  favor  (he  occurrcm'e  of  thin  disloca- 
tion, and  that  the  mtisiOcs  are  stimulated  to  contraction  bv  the  pain  of 
the  arthritis,  it  does  not  appear  improbable  that  this  contraction  is  not 
only  tilt!  iiuriiediate  but  also  (he  preponderant  cjnise  «)f  the  accident, 
and  that  the  arthritis  favors  it  not  by  ovt^rst retching  the  ligiunents  but 
only  by  snp]>lying  an  amount  i>f  lifjuid  that  removes  the  obstat-le  created 
by  atmospheric  pressure.     These    two  conditions,  pain    and  effusioUj 

1  Vurneun  :  BuH.  de  U  Soo.  dc  Chirurffie.  18at.  p.  781. 
*Kvcu:  SurgicAl  Camplicatlousttud  Sequetie  of  T^-pboid,  18S& 
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oeoesaan%  for  the  jaw  cannot  otlicrwiw  !m?  iiiovcmI  tlirougli  a  ranj;:e  suf- 
ficient to  aot*<»mi>]isli  the  object.  Kednction  han  been  <>blaine<l  as  late  as 
tlie  ninety-eiglitli  chiy  after  the  ^x'eurrenceof  thedihUx-alictn.  Referenee 
has  IxH^n  alx>ve  ninde  to  tlie  perwinnl  rase  in  which  ro<inetion  was  jm)&- 
sible  only  after  the  (ietaoheil  meniwns  had  lH*en  renioveil  by  o[>eration. 

\fa74Soni  treatetl  an  irreducible  bilatenil  dislocation  of  eipht  numtl^s* 
Btan<b*ng  in  a  woman  twenty -seven  yearj*  old  by  excision  of  both  con- 
dyles»  with  an  excellent  functional  residt. 

After  reiluction  the  mouth  sliould  Iw  kept  close<l  by  a  bandage  and 
the  patient  fed  on  soft  f<MM.l  for  two  or  three  weeks.  It  is  not  unlikely 
that  the  nmrke<l  tendency  to  recurrence  w>  commonly  obRTvwl  is  the 
result  of  inop|>ortune  use  of  the  jaw,  perhapn  aIj*o,  in  part,  of  the 
favorite  method  of  reduction  which  tenas  to  elongate  or  rupture  the 
Intend  lip;nment8. 

Anuiiud:dc*  successfully  treate<l  two  cases  of  recurrent  dislocation 
by  openinj^  the  joint  and  suturinp:  the  nieniscus  to  the  perioeteum. 
Irritatinj^  injections  into  the  |>eri-urticular  tinsues  have  ul»o  been 
employetl. 

Pathological  or  Oonsecntive  Dislocations. 

Patholojrical  or  consecutive  dislocations  are  uncommon,  and  only  in 
a  fi'W  fitscs^  has  tlie  condyle,  cnMlcd  an<l  deformed  by  antecedent 
inflammation,  been  found  ou(si4tc  its  cavity  and  fiometimes  united  hj 
bony  uuiou  to  the  skull. 


Gongenital  Dislocations. 

The  only  example  of  this  condition  of  which  1  have  found  mention, 
if  a  fa'tal  monster  reix^rte<l  by  Guerin  be  excepted,  is  one  descril>e*l 
by  U.  W.  8mith.*  The  |Niticnt  was  a  congenital  idiot  who  died  at  the 
age  of  thirty-eight  years.  The  dislocation  existed  u|Kin  the  nght  side 
and  was  the  result  of  defective  development  of  the  constituent  jiartd 
of  tlie  joint. 

»  AiiimuilnlD:  Ijiucrt.  11*7.  i.  p.  411. 

■(iiirtt:  t'nth.  AitHt.  dor  Oeloukntiiklicitcu,  |>.  Iflll.  l^um  6,  II.  16. 

'  ft.  W.  Smith :  KntcturcA  and  DUluc«ttons,  p.  *J7:). 
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suuie  accept  as  dislocations  only  tlioAe  cases  which  arc  not  contplicated 
by  fracture,  while  others  iiccopt  alwi  those  in  which  an  Hssociuted  fnio- 
ture  can  l>e  rightly  (IcchkhI  uncKsontial  to  the  pnwhiction  *>i'  the  ijisjo- 
oition.  The  hitter  view  is  in  hnrniony  with  the  chissili(';itir>n  of  iithcr 
iliHliMUttioiis, ami  will  \h:  adopted  here;  a  dislocation  of  a  vertebni  Infing 
dctine<l  as  an  injury  in  which  the  adjoining  articidar  nroce?*scs  on  one 
or  both  sidcH  have  been  partly  or  completely  s<*|Kirated  Jrom  eat^h  i>lhcr, 
with  or  without  avulnion  of  jMjrtions  of  the  Ixnly  of  either  %'ertebra  or 
fmctnre  of  one  or  more  priK-es-ses.  The  terra  dmiitit^m  is  appllcil  to 
those  dish^cations  in  which,  the  intervertebral  disks  and  other  liganientd 
having  been  torn,  the  vertebra*  are  longitudinally  !>e|>arated  from  each 
other  in  front  or  behind,  but  have  not  also  been  s»:(  horizontally  dis- 

ftlacetl  that  the  articular  surfaces  on  either  side  have  been  put  out  of 
ine  with  each  other. 

The  termin«»logy  eniployetl  to  inilicate  the  seat  and  variety  of  tJie 
displaccTuent  has  also  varied  with  the  different  writers,  some  si>eakinff 
of  the  ui>per,  otiiers  of  the  lower,  vertebra  as  the  one  that  is  dirAocatea, 
while  others  have  sought  to  avoid  misun<]erstan<ling  by  using  such  a 
phrase  as  *' disliw-tuion  of  the  Hfth  np<jn  the  sixth."  'fhe  latter  form 
can  Ik!  advantageously  employed  in  the  re|K»rt  of  teases,  or  whenever 
any  doubt  might  arise  as  to  the  meaning,  but  it  will  l>e  convenient 
here  to  follow  the  nitire  general  practitx*,  and  s|Kiak  of  the  up|>er  ver- 
tebra as  the  one  that  is  dishx-ated,  am!  of  the  direction  and  character 
uf  its  disphu't'ment  as  those  of  the  dislocation. 

Olassincation  and  Pathology.  The  relations  of  the  vertebrn?  to  each 
other  are  so  conijdex,  and  the  »)udMnatiuns  of  ditferent  directii»ns 
which  the  displacements  may  present  are  so  variable  and  nmuemus, 
that  a  classilie^ition  of  the  varieties  buse<l  up>n  these  dirfvtions  is  not 
only  very  complicated,  but  it  also  fails  to  offer  com|>a!*;itive  advant4igi?s 
sutlicieiit  t*»  compensate  fm*  its  w>niplexitv.  The  classification  nimle 
by  Hueter,  according  to  the  character  of  the  movement  or  the  direi*ti(»n 
of  the  force  whirh  pnMluces  the  dishx-ation,  is  simple,  and  at  the  same 
time  indiattes  tlie  main  features  <»f  the  displacement  and  suggests  the 
prtj|>cr  methixl  of  nxhiction.  It  fails,  htiwever,  to  distinguish  Ih'Iwwu 
the  varieties  ;  and,  therefore,  while  adopting  it,  it  ha-*  !ip|>eartHl  desir- 
able also  to  use  iu  couuection  with  it  other  terms  indicative  of  sjieciul 
features. 

The  provisions  for  normal  motion  l>etween  adjoining  vert^'hne  consist 
in  the  elasticity  and  compivssibility  of  the  intervertebnil  disks  iM'iween 
the  Imdies  and  in  the  articulations  placeil  just  behind  them  n^wm  the 
arrhes.  The  normal  mnge  of  motion,  thout;h  varving  in  the  dilferent 
(Mirtions  of  the  column,  is  at  Iwst  slight,  and  cjin  Im'  refernnl  in  the 
main  to  two  axes  for  trach  pair,  one  of  which  lie-s  in  llie  median  plane 
mid  |NLssi»H  through  the  centre  of  the  disk  fr«Mu  U-hind  torwani,  with 
ail  inclination  downwanl  of  its  antHrir»r  end  which  is  slight  in  the 
Inmlnir  an<l  lower  dor-ud  regions,  more  mnrkcfl  \\\  the  upjier  domal, 
au<I  greatest  in  the  cervical  regions.  Tlie  other  axis  is  a  horixotital 
tmnsverse  one,  |iassing  through  the  jMJsterior  |*art  of  the  disk. 
Motion  ubuut  the  first  axis  priKluces  a  lateral  bending  of  the  col- 
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•f  tbc  Bzk,  ilw  mmnmmtktd  ktUi  —o dated  matioo.  Hie  iE»uve- 
ncat  ia  amstod  br  the  uaitai  t  of  the  tat  glae  of  the  adjouiing  articular 
aorfitre^  with  their  bases  on  the  cooimTV  aide,  and  if  it  pttwts  bcyood 
this  poiot  diaiocatwa  is  pradneedy  the  opposite  taivrior  articular  fiiirfacv 
of  the  opp^  vefftebva  bctn^  taieed  above  the  ooe 
vith  wHh^i  it  articuktes  bv  the  latefal  bendintt 
aad  bcsoff  carried  fennnf  bv  the  rotatioo.  lo 
these  dtnxatioos  Hivter  gives  the  lauae 
tionB  iy  tUHJmtAm  vtrutaHotu 

Hotioa  about  the  other,  transverse,  axis 
docas  a  >*— *dify  forward  (or,  to  a  les  de^^rve, 
faackn-ardi  of  the  colomo,  during  which  the  ante- 
rior pinion  of  the  dUk  w  oorapnBsnd,  the  poo- 
terior  ponion  etiHohcd,  and  both  inferior  articular 
sorfaoes  of  the  nppcr  vertebra  are  moved  upward 
and  forwaid  aloog  the  frapcrior  articular  surfaces 
of  the  underiying  vertebra.  The  movement  is 
checked,  when  its  Donnal  limit  is  reacho<l,  bv  the 
ligaments  uf  the  joints  an^l  arrbes,  and,  if  tlir:^ 
yields  a  di^^location  is  produced,  in  which  the 
inferior  articular  prooe*ees  of  the  upper  vertebra 
pass  forwani  and  in  fmnt  of  those  with  which  they 

articnlate — di^nraiinn  b^jfrxinn. 

Fnder  the  first  hcml,  dislocations  by  abduction* 
are  lol>c  incliitJcil  the  complete  or  iruimijilete  uni- 
lateral dislocations  forward  or  backw»r<i,  ami  the 
bilateral  disK>catloii«  in  opjiosile  dirvction*.  de- 
scribwl  as  distinct  form:*  under  the*H»  namt-s  by 
Rlnsiiisi,  all  of  which,  with  one  exception  (the 
nnilatenil  dishn^ation  liaekwanl)  represent  unly 
different  ileprees  of  the  same  Jisnlacentent,  In- 
stead of  JM-ing  entirely  Ae|Mirated  from  each  other, 
the  articular  surfaces  may  remain  in  c«>ntact  at 
their  odp*s.  If  the  liitiplacement  is  s^uncwhst 
greater,  the  inferior  pnx'est*  of  the  npwr  vertebra 
pawct*  further  forwanl,  nn<I  sinks  into  the  noteh  l>etwern  tlu'  IkwIv  ami 
thr  Mi[>enor  articular  process  i^C  the  lower  v»*rlel>m  (omiplete  uniUit- 
erul  dinhn'ttlion.  Fig.  246),  atul  at  the  same  time  the  iuferior  pmi-ess  on 
th**  op|i«»f«ite  side  may  Ik*  carric<i  backward  by  the  movement  of  rolutitm 
(biluirnil  <ii.th»catit>n  in  op|H)site  directions).  Tlir  iniilutmil  <lisl<K^ilion 
liaokwiinl,  of  which  Ulasius  ret'ere  to  a  few  exaniplew  cxelusive  f»f  thoiw* 
of  (he  (MM'iput  u|>t)u  thi*  uthts  niay,  I  think,  1h'  attrilMititl  to  the  same 
meehani^m,  the  diHplacement  lK*in(r  cl!i'i"tf'<l  in  rHjnwipieni'e  of  tJie 
yiehJin^  of  the  li^mentA  of  the  joint  on  the  side  tr»wurd  which  the 
Lody  is  bent,  iuHteud  of  ou  the  opfKtsitc  s^idc  as  in   the  otlier 
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In  a  fuiso  ol^sprvcfl  hv  ri<K|iu^t,  ninl  liricHy  rncntionwl  hy  niasins^ 
thu  S4.H!(»ii(I  limilmr  vrrti^'Um  wus  (lisliK'ati'd  in  this  manner,  tlit*  (IIh- 
lix-ttticm  l)cinp  complicntefl,  but  nm*iw»ntially,  l\v  fniclnre  of  the 
IkmIv  ittul  arch  of  the  vertebra ;  all  tho  proot^ws  wore  nninjuriMl. 
The  jKitient  ijurvived  sovenil  ye:»r**,  and  the  oondillon  of  the  mrt;*  waa 
(ieterminwl  by  antj)psic!il  exumiiiation.  lender  the  se<.*f»n<l  heail,  dlsloca- 
tioiu  by  flexion,  arc  inchnleil  bilateral  dislocations  forward  or  Itackward. 
The  force  continuing  to  act  after  the  normal  limit  of  forward  flexion  of 
the  column  Ims  been  reached,  the  lijpinienta  subflava  arc  ruptwreil.  and 
the  puifterior  portion  of  the  intervertebral  disk  is  torn  or  separated  from 
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Oomplete  anilatemt  diftlncAttnn  hy  rntjition  or  itNtucllon.  ccr¥lc«l  rcrtcbr*.    (Kdmo.) 

the  vertebra  with  or  without  avulsion  of  a  ]x>rtion  of  the  bone;  the 
articular  prooeHrics  of  the  upper  vertebra  1(kIj^'  in  front  of  those  of  the 
lower  in  the  notches.  Sonietimcs  the  pnx-c.'v'W^  <Io  not  pass  entirely 
beyond  each  lUlicr,  but  remain  in  contact  at  their  extremities ;  and 
sometimes,  the  movement  lx*ini;  accom|vinied  by  slight  r<»tation  of  the 
verlcbric  np*in  each  other,  one  artirnlar  process  is  displace*]  further 
forwani  than  the  oilier.  The  lumen  of  the  vertebral  uioal  may  be 
seriously  eucn»aclied  u|xm  in  this  dislocation,  and  its  content*  injured 
hy  compression  ng:iiiist  the  upper  e<lge  of  the  l>ody  of  the  lower  ver- 
lebrn. 

The  mcK^hanism  of  the  double  dislocation  buckwurd,  of  which  a  few 
eiises  have  Inien  accunitely  observetl,  has  not  b^^'U  denio!istrate<J,  but 
the  possibility  of  its  priNlnction  by  extivmc  dorsid  tlrxiitn  of  (lie  column 
Is  such  that  it  may,  provtsiomdly  at  leu^^t,  \h.'.  placiti  in  this  class.  The 
motion  is  arrcstecl  by  lK>ny  c<mtact  at  the  arches,  and  l>v  the  interver^ 
tebral  disks,  the  efliciency  of  whos**  n*sistanc*,»  is  increiLs<*d  by  their 
greater  distance  from  the  fiihTum  nlntut  which  x\w  niptiirin^  move- 
ment must  turn.  It  is  interesting  to  ni*t<-  that  in  a  case  re^Hrrte*!  by 
Stanley,'  disK»c:ition  Iiaekward  of  the  fifth  <vrvi»*al  vertt^bra,  the  upiier 
five  vertebras  were  tirudy  unitinl  t«»gether  by  lumv  fusion.  The  ui*- 
dncenient  was  so  great  tliat  the  body  of  the  tilth  restetl  upon  the 
itna?  and  spinous  pnwcss  of  ilie  wixth.  The  additional  lovenige 
l4»d  by  this  anchyliwiH  may  be  inv(»ked  as  an  ur^mient  in  favor  of 
the  thcorv  of  prmhiftion  liy  dc»rsid  flexion. 

Transverse  dislocation  has  Ih^'U  dingnost  initial  in  sevrrnl  cnseis  but 

*8tulcy:  (UlinborKh  Medical  sTid  Surximl  Joorn&l.  Orloiwr.  IMi.  p.  404. 
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enter  it.  AHor  removul  of  the  ineniHcuH  the  dislocation  wart  easily 
reduotxl.  An  autopny  rt'portod  by  Perier*  of  a  aise  of  ixruriT'iit  dihlo- 
ratititi  allowed  ab.si'noo  of  tho  antt'rior  p*»rtion  of  the  nicnisi'Ms  and 
hwlgcnierit  of  the  remainder  Ix  lilnd  the  condyle  after  re<hiction.  These 
prove  n<»t  that  the  nieuiseus  i:^  the  cuutso  of  ihe-Hxution,  hut  that  it  may 
prevent  complete  rethiction. 

The  iMiuse  must  be  f(»und,  I  think,  in  the  ligament;;,  the  external 
hitoRil  and  |>erhaps  the  |xj«terior  |><>rtinn  of  the  eapsiile,  and  this  (H)in- 
i(»n  is  supjH)rted  by  the  tensenes*?  of  the  lateral  liniment  ol>3<'rv<*il  by 
Weber'  and  Maisonnenve*  njx>n  the  eadaver,  by  the  anatf^nical 
relations  of  tlie  jmrts,  and  alwj  liy  the  ex|K*rienee  of  Kramer,*  who 
n|;M?niteii  n|Km  a  ejise  five  weeks  old  and  found  reiiuetion  ca."*y  after  he 
had  detatditMl  a  [M>rtion  of  the  mas^eter  and  divid<il  the  teii^*  external 
lat<'ral  ligament.  The  meehanism  of  it.s  a''ti(»n  1  conceive  t*»  l>e  a^ 
follows:  Tiie  external  lateral  li^ment,  tonninjj  the  anterior  part  of 
the  ontcr  portion  of  the  eajisulc,  extends  from  the  ariittular  emineiicH^ 
downwanl  and  backwani  to  the  neck  of  the  condyle,  its  attachment  to 
the  eminence  belnp  ]»osterior  to  the  point  at  which  the  lower  «^ttrface  of 
the  latter  begins  to  incline  upward.     Thin  ligament  (^Fig.  24^)  ia  too 
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DlAirnimmaUc  of  Ui«  Qxt«ni«l  IttU-ml  n^mvnt  of  Uif  lower  J«w.    J.  wheolhc  muuUi  li  open: 
B,  when  tliir  (-<m*1)le  b  tllHlociiUtl  furw«nl. 

«hort  to  allow  the  jaw  to  tiike  such  a  iM>**ition  when  the  condyle  i« 
di?i]iM'ated  (orwart!  that  the  lotip  axis  «jf  the  n<*ck  shall  coincide  with 
that  of  the  ligament.  When  the  mouth  is  widely  openetl  the  lijra- 
ment  iw  relaxed  by  the  approxuualion  of  its  |ioints  of  attuchment,  and 
the  condyle  passes  forward  ;  then,  as  the  mouth  is  partly  closi**!,  the 
lij^imcnl  becomes  tense  l>eforo  the  c^^uidyh*  has  move*]  I>ack  past  it,  anil 
thus  its  further  movement  Iwickwaitl  is  prevented,  and  wirde  it  remains 
tlms  di^placetl  any  force  that  tendn  to  clone  the  mouth  increases  the 
obstacle  to  replacement  by  making  the  ligament  more  tonse  aiul  presH- 
ing  the  boncb  more  finnly  together.  Such  a  fon-e  is  naturally  and  <tm- 
fltantly  exerteiJ  l»y  the  powerful  mnseles  of  mantieation,  stimulated  to 
contraction  as  they  an*  by  tlieir  ftircilde  elongation  and  the  |>nin  and 
anxiety  of  the  |iatient.  TIm*  practtcid  inference  to  lio  drawn  from  this 
explanation,  if  it  is  i-ornrt,  is  that  reduction  shouhl  l>e  s(»ught,  not  by 
crowding  the  bo<Jy  of  the  jaw  downward  and  backward  bv  pn-sAurv 

*  r«ri«ir  :  HiiU.  do  U  Anc.  d<*  Chimrsle,  If978.  p.  £22. 

*  WrhtT  :  ]Undburh  tlrr  nllp   nml  ^w>c.  I'hir,  vol.  iii.  Aht     \    j.     ■•%■* 

*  M«l»»i>itni-iu'o  :  i'<ifniil<-*-nMHlu».  AcAd.  dm  Srirtinii,  It»(j:/.  p   uM. 

*  KmcDcr  :  (JtMttnlbUti  fbr  t'Uirur^e,  \mx,  p.  3U&. 
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upon  the  raolar  teeth,  but  by  first  depresfling  the  chin  if  possible, 

o|K*niii;jj  the  mniitli  \vi<ler,  si»  ns  Ui  relax  the  li^ineiit,  aiul  then  pn?ss- 
iii^  the  i'OMilyie  baekwanl  uikI  closing  the  inoutli  as  it  [KisfiCH  tht;  artic- 
ular enunenee  on  its  way  back. 

Symptoms.  The  symptoms  of  bilat*;ral  diMloetttion  forward  are  that 
the  moutli  is  held  ojK-n,  the  lower  jaw  immovable  niul  projected  sume- 
what  forwanl ;  exconliiumlly,  only  the  pritjeetion  is  present,  and  the 
mouth  can  l>e  etoM>d.  Speech  is  indistinct,  swallowing  diilicutt,  and 
chewing  im|>«)s.sible.  The  c<»ndyle  can  l>e  felt  in  advance  of  its  usual 
iKt.sition,  and  a  depression  marking  the  em]>ty  glenoid  t^vity  can  be 
felt  in  front  of  the  ear.  The  checks  are  flattened,  and  the  Raliva 
«scupes  from  the  mouth.  The  massetcr  and  temporal  inuHcles  are 
tt^ally  tense,  and  the  upper  anterior  |>ortion  of  the  former  is  raised 
by  the  <:N>n»noid  prot^ess. 

If  the  dislocation  is  unilateral  the  physical  Mgns  are  found  uj>on 
only  one  side,  the  chin  \s  turned  to  the  opposite  side,  and  the  func- 
tional disability  is  less. 

Prognosis.  The  prognosiH  is  favorable  Intth  as  regards  the  reduction 
of  the  dish>cation  and  the  degree  of  disi»bility  if  it  ren»ains  unreduced, 
but  somewhat  unfavorable  in  that  n»currence  is  cpiite  prol>able.  If  it 
remains  unnxluced  the  iiarts  apiwar  sK»wly  to  adjust  themselves  to  their 
new  relations  and  Hnally  to  |M»rmil  nuire  or  less  satisfactory  approxi- 
mation of  the  jaws  and  resloration  of  the  functions. 

Treatment.  The  dislocation  is  one  which,  as  a  nile,  can  be  easily 
reduee<l,  one  indecn^l  in  which,  as  has  been  already  said,  reduction  ha;* 
often  oceurre<l  sponfan^'ously.  The  nielhoiis  employe<l  have,  |»erhap8 
in  cimsixjuenet*  of  this  fact,  been  numerous,  and  have  varicil  greatly  in 
the  objects  aimed  at.  if  not  in  the  actual  uuH'hariism  l>y  which  they 
have  accomplishe<l  the  re<luetion.  It  t^an  l>e  shown,  I  tliink,  that  many 
of  the  methods  and  prociHlures  have  been  successful  not  Iwcause  they 
met  the  idea'*  of  their  originat<»ra  concerning  the  obst^iclc  to  l>e  over- 
come, but  luH'-UUse  they  overcaiue  or  avoided  another  obstacle  which 
had  not  l^een  n»eogni/xil.  With  few  exceptions  the  aim  of  the  tlitleivnt 
methods  has  Iweu  <lirectly  to  depress  the  c^)ndvlc  and  then  to  press  it 
backward,  ami  this  aim  has  been  aeeoraplished  by  direct  pressure  down- 
wanl  ujjon  the  molars,  or  indirectly  by  raising  the  chin  after  having 
platted  a  wedge  between  tlie  Iwick  teeth.  Those  who  found  the  obstacle 
in  the  hiHfking  of  the  coi-oihiid  process  under  the  malar  Ixine  stnight  to 
disengage  the  pnK;ess  by  o}H.*ning  the  mouth  more  widely,  and  then 
prmsed  the  jaw  Imckward  ;  while  others,  again,  pressed  the  bone  directly 
backward  by  placing  the  thumb  and  forefinger  of  one  hand  against  the 

ronoid  processes  and  then  elevated  the  chin  by  a  slight  blow  ujwin  it 
fnun  beneath.  It  is  noteworthy  that  some  of  the  gentlest  mcthoils, 
£ome  which  apnrojich  most  closely  to  that  which  I  conceive  to  be  lite 
rational  metho<l,  were  employctl  by  the  earliest  surgeons,  even  by  Hip- 
po<:rites,  and  were  again  ami  agzdn  resinned  only  to  be  as  often  neglected 
and  forgotten.  Hippf>cnites'8  method,  as  quoted  by  Malgaigne,  was  to 
lower  the  chin  a  little  in  onlor,  according  to  Galen,  to  free  thecoronoid 
process  from  the  malar  bone,  and  then  to  preset  the  jaw  backward,  tlie 
patient  bein^  moauwhilo  encouraged  tu  relax  hU  muscles  and  yield 
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himself  as  completely  as  rMissible  to  the  offort  made  in  his  Whalf. 
Although  the  int^^ntioii  aiin  the  ^^iipiJosed  efToct  w:ls  to  free  the  oon>- 
noid  pRK'eRs,  yet  the  wi«i*'r  oi>ening  of  the  mouth  rt'luxe*!  the  lateral 
lignments  and  faeilitated  the  fmekwanl  propulsion. 

In  1862  Miiisonncuve  again  revive<l  the  plan,  after  having  observed 
in  many  exporiraent-s  up«^n  the  cadaver  that  the  external  hitenU,  ^pheni>- 
raaxillary,  ami  stylo-maxillary  lij^amcnts  were  tense  and  that  after  their 
divi?^)on  the  disloojition  c*mlil  be  rtnltic^^d  witli  great  ea^e.  He  asoril>e<l 
the  fixation  to  the  pre.ssure  of  the  condyle  against  the  zygoma,  a  press- 
ure "  maintained  by  the  combination  of  the  p;issive  rettiHtanoe  of  the 
ligamentJ4  and  the  enei^tic  contraction  of  the  elevator  muscles."  luid 
projKwed  to  retiuce  by  direct  hjickward  propuL^ion  after  dimiuiahing 
the  pressure  by  opening  the  mi)Uth  more  widely. 

It  is  unquestionable  that  in  this,  it'*  in  most  other  dislocatitms,  the 
obstjieles  to  retluction  are  multiple,  and  that  eontraotion  of  the  muscles 
is  one  of  them,  and  that  it  especially  op[K>ses  re<lu);tion  becanse  it 
directly  resists  the  attempt  to  plai»e  the  bones  in  the  most  favorable 
position.  It  is  also  true  that  methfxls  of  re<hiction  are  Imbitnally 
succ<?s.sful  which  are  nut  liased  n|xin  c<>rrect  anatomiad  principles,  but 
nevertlieless  those  principles  exist  and  are  the  name  ns  in  other  dislo- 
cations ;  the  opix)sing  ligjinients  must  be  relaxnl,  and  tlie  U»ue  sh(»uld 
follow  in  returning  to  its  s*icket  the  route  by  which  it  es^-aped  from  it. 
In  the  great  majority  of  cases,  a*?  has  lieen  said,  disli»calion  takes  pliioe 
while  the  month  is  widely  open  and  the  ramus  is  inclinetl  npwani  and 
forwanL  Theoretically,  tlien,  the  same  |H»sition  should  l»e  given  to  it 
as  a  preliminary  to  nHlueti<m,  ami  altlionch  the  op|H»sition  of  the  mus- 
cIl's  may  cn\ate  practical  dillienhies  in  the  way  of  aet^omplishing  this 
which  will  prevent  its  imiversal  nst»  and  ejni«e  other  metho*!?  to  be 
preferre4l  in  the  simple  eases,  yet  in  all  difficult  eases  and  whenever 
this  op(>osition  has  been  annidled  by  amestheisa  this  method  nhonld  be 
emplove<l  :  the  month  should  l>e  widelv  c»{HMieil  and  the  jaw  should  In: 
pressed  backward,  or  backward  and  Jiglitly  di>wnwai'd.  This  press- 
ure may  Ih'  eonveniently  made  by  tlie  thumbs  placeil  inside  or  outside 
the  mouth  against  the  auterior  edges  of  tlie  ascending  rami,  the  head 
of  the  patient  lH.'iug  iMilidly  supported  liehind,  or  by  pressing  with  llie 
forefingers  against  the  fmnt  of  the  ramus,  outside  the  month,  and  the 
middle  fingers  against  ttie  si<le  nciir  the  angle,  while  the  timmbs  and 
other  fingers  grasp  the  bo*ly  near  the  symphysis. 

In  the  inetlHsl  by  forcible  depresi*ion  of  the  p4>Hterior  portion  of  tlio 
jiiw  the  lliund»s  may  l>e  nse<l  alone  by  placing  them  u|K>n  the  lower 
ntolar  teeth  and  pressing  downwani  and  backward.  It  is  well  to 
guard  them  against  bruising  by  covering  them  with  cloths  or  leather, 
and  M-hen  the  reilnction  is  aei'ontplii*lie<l  they  should  be  rapidly  with- 
ilruwn  or  bli|iped  to  the  outer  side  of  the  teeth  to  escaiie  In'ing  bitten, 
an  accident  that  has  hapiK'ntni  to  several  surge<»Da  and  nas  indeed  been 
the  cause  which  M  to  the  invention  of  other  procedures. 

Instead  of  direct  pressure  with  the  thumbs,  hinged  instruments 
have  been  nse<l,  taking  their  bearings  tipon  l>oth  sets  of  molars. 

In  cases  of  long  standing  in  which  adhehioi]>  have  formcnl  and  mii«t 
be  ruptured  before  reduction  can  be  made,  thet!«'  forcible  measures  are 
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neoeeaan',  A>r  the  jaw  cuiiiiot  otiienvise  he  iiiovtMl  tlirou^h  a  range  suf- 
ficient to  ao<'tmipli>h  the  ohjoct.  Rwhicdon  Imn  In^n  ohtainwl  as  Jatc  as 
thf  ninoty-t'Jghlli  day  after  ihecK'onnvncedf  the<lishx^iiiini,  lU'terence 
has  been  alx>vc  made  to  the  personal  cahe  in  which  rechietion  was  j)o.s- 
sible  (»niy  after  the  (U'taehed  iirenistiiH  liad  been  nnioveil  by  oi>enition. 

Mazziini  treated  an  irrwUicible  bihiteral  disk>oation  of  eipljt  months' 
standing  in  a  woman  twenty-seven  years  old  by  exei:f.ion  of  l>olh  con- 
dyles, with  an  excellent  fnnctional  result. 

After  reduction  the  month  should  he  kept  closed  by  a  bandape  and 
the  |Mitient  {vd  on  soil  foixl  for  two  or  Uirce  weeks.  It  is  not  unlikely 
that  the  niarke<I  tendency  to  n*<'urrence  so  conimmdy  observed  is  the 
roult  of  inop|M>rtune  use  of  the  jaw^  perhajw  also,  in  part,  of  the 
fav<irite  methixl  of  reduction  which  tenas  to  elongate  or  rupture  the 
latcnil  ligaments. 

Annandnle*  successfully  treated  two  cases  of  reeurrent  dishx^ilion 
by  opening  the  joint  and  stiturinp  the  meniscus  to  the  perioeleuni. 
Irritating  injettious  into  the  ^Kri-arliculur  tissues  have  also  Ikktu 
employe*!. 

Pathological  or  Consecutive  Dislocations. 

Patholojjioal  or  consecutive  <1islo<!ation8  are  uncommon,  and  only  in 
a  few  e:\ses*  has  the  rondyle,  cnHied  and  defonntsl  by  anti-c^'dent 
inHammatioUj  been  found  outside  its  cjivity  and  sometimes  united  by 
bony  union  to  the  skull. 


Congenital  Dislocations. 

The  only  example  of  this  condition  of  which  I  have  found  mention, 
if  a  fa;tal  monster  rej>orted  by  Guerin  Ik*  excepted,  i.s  one  dcscriUHl 
by  11.  W.  Smith.'  The  patient  wa.s  a  congenital  idiot  who  die<l  at  the 
age  of  thirty-eight  years.  The  dislocation  existed  upon  the  right  side 
antl  was  the  result  t>f  defective  development  of  the  constituent  {tarts 
of  the  joint. 

*  AniiHO'lttlc:  lancet.  1H87,  i.  p.  411. 
'  Oiirit :  pHth.  Aimt.  der  (ielenkrmtikhrUon.  p,  1(ij>,  Cjuii'4  5,  11.  lH, 

*  K.  W.  Smith:  Fracturu  aad  DUlocatioufl.  p.  ZTJ. 


CHAPTER  XXXVIIL 

DISLOCATIONS  OF  THE  VERTEBRAE  AND  OF  THE    OCCIPUT 
KKOM  THE  ATLA.S, 

ClassiticatioD  uid  pjithology,  secondary  changes,  etioiogy,  symptoms  and  diag- 
nosis, prvigtioeis,  trentineut — DislooUioDA  of  the  occiput,  allaA,  low^r  six 
rervic'al  vrrtc'bne,  dorsal  vt-rU'bnp,  lambar  vertebne. 

TiiK  study  of  <lif»locationH  of  the  vert^brv  isdo^i'ly  ausociatod  with 
tJmt  of  fractures  of  the  sanje  Inmes,  lieeiuise  in  many  cases  the  difler- 
entiiil  tlia<^»(>sis  betwet'O  a  fnifturt  and  a  dislocation  eannot  he  maih* 
with  certainty,  and  l>ecanse  the  associated  U^sioiis  and  eon^<'4| nonces  are 
tJie  t*ame.  For  stime  of  the  latter,  therefore,  tlie  reader  is  referred  to 
llie  chapter  on  Fractures  of  the  Vertebne. 

(Vineeming  the  frequeticy  of  dislocations  of  the  verteljrse  widely 
different  opinions  have  been  hehl ;  some  (Deliiech)  denyinj;  even  iImi! 
possibility  of  disU>cation  without  fractnix*,  others  thinking  them  ex- 
tivnicly  rare,  and  others,  a^in,  claiming  that  they  an'  (|nite  common. 
The  nuwt  notable  mcniU-r  of  the  last  proup  is  Porta,  wlio,  ucconHng 
U>  Hlaiiiius,  observwl  no  less  than  twenty-seven  cjise*  in  thirty  yearH. 
By  far  the  most  valuable  contribution  to  the  settlement  of  tiiis<|U(*sttonr 
and  indtxMl  to  the  whole  snlije<'t,  is  the  monograph  of  Blasiui^/  who 
collecte*!  21)4  re|w»r(wl  c;i?<»s,  o(  which  IHo  wen?  dislmvitionH,  37  dias- 
iascHy  and  in  7*J  it  remain<>l  undctcrmineti  to  whirli  of  these  two  clasps 
the  leHou  lK*lon*^H|.  Although  an  antopsicfd  examination  Ma^  made 
in  174,  yet  in  i]8  of  thcst*  the  acc^^unt  is  so  defective  that  the  variety 
and  seat  of  the  injur>*  cannot  be  determined  ;  and  in  only  172  of  the 
291  ("ases  can  these  lietails  Ik?  s;»iii  to  liave  been  establi.^hefl.  Uv  far 
the  nu>st  i^immon  s<>at  is  tlic  ixTvical  region,  then  the  dorsal,  and  Ust 
the  lumlwr  n'gion,  in  which  only  a  very  few  leases  have  been  olkt^erved. 
The  certain  cjiscs  wen*  divideil  amon^^  tlie  decades  of  life  as  follows: 
fir*t,  7  ;  8e<M»nd,  17  :  ihinl,  2."i ;  fourth,  15  ;  fifth,  14  ;  sixth,  6. 

Of  40  (wses  rtiIK'et<Hi  liy  KicJiet,'  the  ape  in  only  11  was  more  than 
forty  years,  and  in  only  >\  more  than  fifty  years.  This  pn«tcr  fns 
quency  in  those  of  mitldle  life  must  Ir'  refi*rre<I  to  the  pn*ater  expofiurc 
t<>  till'  accidents  that  are  apt  tit  privlnei*  the  lesion  incident  to  their 
(Hvupntitni,  an  explanation  which  is  ci»rrob<trated  by  (lie  much  greater 
fre<|uency  of  tlxe  injury  in  nudi*s  than  in  femaleii :  aeconiing  to  iiJuidus, 
4  to  1  in  the  cervical  region,  and  12  to  1  in  the  dor-Ral. 

The  difference  of  opinion  above  mcntiimed  re^rding  the  fro<niency 
of  the  occurrence  of  the  injur>'  in  jrcnenil,  doubtless  dep^'nds  in  part 
upon  the  definitions  which  the  ditlen*nt  authors  have  adopted,  Hioce 

^  niAnin^.  P  r-itUchc  Wlrbelrcmnkunfcoo.  lu  Viertc\$ikhraehria  far  pmkl  H«il- 

kuiwir.   IMtai 
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!  accept  as  diEslocatioiis  only  thoHc  cases  which  arc  not  coaiplicated 
1>V  Iracture,  while  others  acvept  also  those  \\\  which  an  a>i»n>ciale<l  frao- 
tiire  itan  l>e  rightly  (Ioeme<l  unessentiiil  to  tlie  j>r<Mhiclion  ot*  the  thVIo- 
cjitioii.  The  latter  view  ia  in  harniony  with  the  elassificatiun  of  otiier 
di.slrKtktiiui.s,  and  will  l>e  atloptinl  here  ;  a  <Iish)eutiun  of  a  vertebra  being 
detine*!  as  an  injury  in  which  the  adjoining  articnhir  prfK.^ewf?es  on  one 
or  l>oth  sides  have  l>een  partly  or  completely  separatc<l  t'roni  each  other, 
with  or  without  avulsinn  of  [K>rtion8  of  the  IxKly  of  either  veriehra  or 
fracture  of  one  or  more  prix-esses.  The  term  dmiUu^in  is  njiplietl  to 
tliose  disloeatiiins  in  which,  the  intervortehral  disks  and  other  lij:;ini(!ntri 
Lavinf^  lM»en  torn,  the  vertebnc  are  longitudinally  8eparate<l  from  each 
other  in  front  or  behintl,   but  have  not   also  been  so  liori:contally  dis- 

f^lace*!  that  the  articular  surfacea  on  either  side  have  been  put  out  of 
ine  with  each  other. 

The  teriniu'ilogy  employed  to  indicate  the  scat  and  variety  of  tlie 
displacement  has  also  varied  with  the  different  writers,  some  p|>eaking 
of  the  upper,  others  of  the  lower»  vertebra  as  the  one  that  is  d^^locate<^, 
while  others  have  sought  to  avoid  misunderstanding  by  using  such  a 
phrase  as  "dislocation  of  the  fifth  upon  the  sixth."  The  latter  form 
can  l>e  advantugeously  employe*!  in  the  rejK>rt  of  cases,  or  whenever 
any  doubt  might  arise  as  to  the  meaning,  but  it  will  be  convenient 
here  to  follow  the  more  general  practice,  and  s|»eak  of  the  up[»er  ver- 
tebra as  the  one  that  is  disli.»cate<I,  and  of  the  direction  aud  character 
of  its  displacement  as  those  of  the  dislocation, 

Olasaification  and  Patholo^ry-  The  relations  of  the  vertcbne  to  each 
other  arc  so  ciunplex,  and  the  cf)mbinati(ms  of  ditferent  directions 
whieh  the  displacements  may  present  are  so  variable  and  numerous, 
that  a  classiti<*ation  uf  the  varieties  bastxl  upon  tlicsi*  dinvtions  is  not 
only  very  compli^'ate^i,  but  it  als<j  fliils  to  offer  c<>m|>anitivc  advantag<»a 
sunicienl  to  roitipensatc  for  its  complexity.  The  classification  made 
by  Ilueter,  aeconiing  to  the  character  of  the  movement  or  the  dircH-tion 
of  the  force  whieii  pr<Hlne(*s  the  dishx^ation,  is  simple,  ami  at  the  siime 
time  indicates  the  main  features  of  the  displacement  aud  suggests  the 
pm|>er  inetinMl  of  re<luclion.  It  fails,  however,  to  distinguish  between 
the  varieties  ;  and,  therefore,  while  adopting  it,  it  Ikuj  apiKiinMl  de<iir- 
flble  also  to  u^*  iu  counecti<m  with  it  other  terms  indicative  yii  s>pccial 
fcaturtffl. 

The  provisions  for  normal  motion  Iwtween  adjoining  vertebne  consist 
in  the  elasticity  and  com|»rrssil»ility  i>f  the  intervertebnd  disks  Iwtwr'f'n 
the  LmmIIcs  and  in  the  articulations  platvd  just  U^hiud  them  u|¥»n  the 
arches.  The  normal  nmge  of  motion,  though  varving  in  the  diflrrent 
jHirt.ions  of  the  eoliunn,  is  at  best  slight,  and  can  Iw  referrc<l  in  the 
nmin  to  two  iixi.>^  tor  each  ]>air,  one  of  whieh  lies  in  the  m(*flian  plan«» 
\\m\  |MiHsrs  through  the  centre  of  the  disk  from  Iwliind  forwani,  with 
An  inclination  downward!  of  its  anterior  end  whieh  is  slight  in  the 
bimliar  and  lower  <lorsid  regions,  more  markeil  in  thi'  up|»er  dorsal, 
and  gn^test  in  the  errvioal  r^-gions  The  other  axis  is  a  hori!u>ntal 
tiunsvcrsc  one,  passing  tlirotigh  the  posterior  [>art  of  the  dink. 
Motion  about  the   fir^t  axis  pnKluces  a  lateral  l}ending  of  llic  eol- 
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umn,  and,  in  the  cases  in  wliich  the  axis  is  inclined  downward  and 
forward,  with  this  mutiun  must  l>e  a^sooiatoil  a  rotation  of  the  upper 
vertebra  by  which  the  anterior  surfaec  of  its  body  is  ttirnefl  to  the  side 
toward  whidi  the  eolunin  in  inclined  ;  and  the  greater  the  inclination 
of  the  axi.s,  the  more  marked  is  this  aswK'ialeil  rotation.  The  move- 
ment is  arrested  by  tlie  coiitaet  of  the  niarpnrf  of  tlie  adjoining  articular 
surfaces  with  tlieir  bastes  on  the  concave  aide,  and  if  it  j»ersists  beyond 
this  point  dislocation  is  produced,  the  opposite  inferior  articuKir  surface 
of  the  upper  vertebra  being  raisetl  abttve  the  one 
witi)  which  it  articidutes  by  the  lateral  l>ending, 
and  beirip-  carried  forward  by  the  rotation.  To 
these  disicKtations  Ilueter  gives  the  name  dUlooa-^ 
tions  by  nbdnHion  or  rotation,  fl 

Motion  about  the  other,  transverse,  axis   pro- 
<hices  a   l>einling    furwnrd  (or,  to  a  less  degree, 
backward)  of  the  cohinm,  during  which  the  ante- 
rior portion  of  the  disk   is  eoni|)t'essed,  the  |k>b- 
terior  |)onion  stretched,  iiiul  liotfi  interior  articular 
surfaces  of  the  upjK-r  vertebra  are  moved  upward  ^ 
and  forwnnl  along  the  superior  articular  surfaceaH 
of   the  underlying  vertebra.     The  movement  is 
checked,  when  its  imrrual  limit  is  reachtnl,  by  the 
ligaments  of  the  joints  and  arches,  and,  if  tliese 
yield,  a  dislociilion   is    [)roduced,   in   wlueh    tl»e 
inferior  articular  processes  of  the  np|>er  vertebra 
pass  forward  and  in  front  of  those  with  which  tliey  h 
artieidatc — dlHlovalUtu  bij Jlrx'um,  ^| 

Under  the  first  head,  dislocations  by  abduction, 
are  to  be  iiutluded  the  coui]>lete  or  ino<»m|tlete  uni- 
latend  dislocations  forward  or  hackwani,  and  the 
bilateral  dislocations  iu  opposite  directions,  dc-^ 
scribf^l  as  distinct  forms  inider  these  names  byS 
Blasius,  all  of  which,  with  one  exception  ithe 
innlateral  disU»cation  l)ackw:ifd)  represent  only 
<liffereut  degrees  of  the  siuiie  disiilncement.  In- 
stead of  being  entirely  separutwl  Ironi  each  other, 
the  articular  surfaces  nuiy  remain  in  contact  at 
their  edges.  If  the  displacement  is  s*»iuewhat 
greater,  the  inferior  process  of  the  up|M:*r  vertebra 
pass<*s  furtiicr  forward,  and  sinks  into  the  notrh  betwecti  thr  body  and 
the  superior  articular  ])rocess  of  the  hiwer  vertebra  {complete  iniitat- 
eral  disliKiation,  Fig.  24r)),  and  at  the  Kime  time  t!ic  inferior  pi-ocess  on 
the  (fp])osite  side  may  be  carried  backwani  by  the  movement  of  rotation 
(bilateral  dislocation  in  opposite  directions).  The  unilateral  dislocation 
backvv;ird.  of  which  Blasius  refers  to  u  few  examples  exclusive  of  thoi 


Direction  oftht^  median 
ftxla  In  iiw  dlflLTt'tit  iec- 
tltm*  'if  Uie  »iplaKl  c'lil- 
umn.    tUt-NKi:.) 


of  tiie  (K'ciput  H|Hiii  the  atlas,  may,  I  tlunk,  be  attributetl  to  the  sami 
nn'chanisuK  t!ie  disfilacemcnt  being  effeeteil  in  consequence  of  th< 
yielding  of  the  ligaments  of  the  joint  on  the  side  towanl  which  th< 
body  is  bent,  instead  of  on  the  o[)jKJsite  side  as  iu  the  other 
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III  a  cawo  observtHl  i»y  CltKjiipt,  nntl  briefly  mcntionfd  hy  Rlnsius, 
the  8econ<l  liiniUar  vrrtelmi  wiis  (li^Utirutt'tl  in  tliis  iiiuniiLT,  the  (Hh- 
hxration  being  compluratetl,  but  iiiu'ssentially,  by  fnu-turo  tpf  I  he 
body  and  arch  of  the  vertebni ;  idl  the  |>n)ce?ss<'.s  wore  uninjnrtHl. 
The  (witiont  sni'viveJ  sevenil  years,  antl  the  condition  of  the  imrtH  waa 
detcnninod  by  antopsi«d  examination.  Under  the  SfH'ond  liead,  disloca- 
tions by  flexion,  are  included  bilaierul  dislocations  forward  or  buckwanl. 
The  force  continuing  to  act  after  the  normal  lirait  of  forward  Hexion  of 
the  column  has  l)een  reaohc<J,  the  lig-amenta  subflava  are  nipture<),  an<l 
the  jwsterior  portion  of  the  intervertebral  disk  ia  torn  or  separated  from 

Fio.  24.5. 


Oompleto  unilateral  <llHtoc«tii>n  l>r  rxlnllnn  r>r  alMliictiou  ;  cvnlccl  Tvrtobni.    (KOKta.) 

the  vertebra  with  or  without  avulsion  of  a  portion  of  the  l)one ;  the 
articular  processes  of  the  upper  vertebra  hKlp;  in  fn)nt  of  those  of  the 
lower  in  the  notches.  Sonietinu*s  the  pnK*esscs  do  not  pass  entirely 
beyond  each  other,  but  remain  in  contact  at  their  extremities;  and 
siimctimes,  the  movement  beinp  ai»oompiuiied  by  slight  rotation  of  the 
vertebne  upon  each  other,  one  articular  pn>cess  is  disphiceil  further 
forwanl  tlian  tlie  other.  The  liin»e*n  of  the  vertebnil  winal  may  be 
seriously  cncmaclietl  upon  in  this  dislocation,  and  it*  ctmtents  injured 
by  compression  ag:nnst  the  upper  edge  of  the  body  of  the  lower  ver- 
lebni. 

The  mechanism  of  the  double  dislocation  backward,  of  which  a  few 
cases  have  been  accurately  obscrve*l,  has  not  b<H'n  demonstrated,  but 
the  possibility  of  its  pri»d(irtion  by  extivme  dorsal  flexion  of  the  column 
is  such  that  it  may,  provisionally  at  least,  l>e  placed  in  this  clans.  The 
motion  is  arrestee!  by  liony  w»ntJict  at  the  arches,  and  by  the  interver- 
tebral diskst  the  etticiency  of  whose  resistance  is  increased  by  their 
greater  distance  from  the  fulcrum  about  which  the  rupturing  move- 
ment must  tiirn.  It  is  interi'sting  u*  not*^  that  in  a  <-ase  rcportetl  by 
Stanley,'  ilislocation  backwani  of  the  tifth  corvical  vertebra,  the  upiier 
five  vertebrw  were  firmly  united  logt-thcr  by  Iwinv  fusion.  I'he  uit»- 
plncement  was  s*)  great  that  the  Inxly  of  the  fiuh  rt*Med  upon  the 
Iiunime  and  spinous  pnKH-ss  of  the  t*ixth.  The  additional  levemge 
rrcat*^!  by  this  nnchylosis  may  be  invokcti  as  an  argument  in  favor  of 
the  theory  of  pnKlnellori  liv  tlorsjtl  Hevion. 

Tranisverse  dislocation  has  be«'n  diagnostieutcil  in  s(*venil  (^hmns  but 

t  aualey :  Edluborgh  Hodical  anil  Hnntlral  Jonmal,  Ortober.  \M\.  \*.  4UI. 
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the  only  one  in  wliirh  suflicieut  anat^Mtiu^il  proofhai^boon  obtainedjstlie 
fiillowin^  nientioneil  by  CImrltfs  Bell.'  A  child  whh  run  r>vor  hy  a  <^age- 
coach  and  died  of  cn»up  thirteen  nionthi^  later.  Tlie  last  dorsad  ver- 
tebra wa.^  found  c'onipletely  displaced  to  the  lof^  :*ide  of  the  first  lum- 
Iwir  wiih  sligiit  eliippinjr  of  the  U^ne.  The  artietdation  l>etwcen  ihesse 
vertebne  is  of  sueh  a  <'hnraeter  that  this  form  of  disItKTation  woidd 
seem  im|Hi[isibIe  witliout  n  fraelure  of  llie  articular  prw-essen,  and  pn!l>- 
ably  it  may  still  probably  be  deetne<i  so  except  in  a  child.  The  £4inie 
anatomical  conditions  exist  in  the  lumbar  vetebnc,  but  in  the  dorsal 
and  cervi(«l  regions  the  articular  surfaces  l(X»k  backwanl  and  forward 
or  are  only  hlij^rbtly  inclined  to  <inc  side,  consequently  this  form  of  dis- 
location mu.<  there  Im?  re^Tinh^tl  as  |>ossible. 

In  the  greater  part  of  the  dors:il  region  it  would  necessarily  \m*  asao- 
cinleil  with  dislocation  of  the  verlebnil  end  of  lln*  corres|x(nding  rib. 

In  all  the  clinical  cases  quoted  by  Hlanius,  with  one  exception,  the 
cervical  vertebne  were  eonc<'rn<Hl,  and  he  says  thai  the  correctness  of 
the  diagnosis  is  ver>-  doubtful  in  all. 

The  main  groups  uml  varieties*,  then,  are  as  follows; 

DislcKtitions  by  flexion,  ventral  or  dorsaL 

Bilateral  forward. 

Bilateral  Uickwanl. 

Dislocatitms  by  alniurtiou  or  rotation. 

Unilatend  forwani       1  ,  .  .  i  . 

IT    I  *  -„i  1      I         I   i  t^mplete  or  incomplete. 
Unilateral  backwanl   |  '  *^ 

Bilateral  in  op]M>site  din^ctiona. 

Trausversi'.(?) 

The  afi9oeiatrd  fntioun  cnimprise  rupture  of  t!ie  various  ligament«, 
mus<'lee(,  bl<Mxlvej*selH,  and  nerves,  fniclure  nf  the  bones,  and  injuries 
of  ihe  spinal  coni  and  itt^  membnines,  and  those  later  changes  which 
may  l>e  induced  by  the  primary  ones. 

Tile  inicn'ertfhrul  tlijtk  is  always  ruptured  or  torn  away  from  one  or 
the  other  vertebra,  and  this  rupture  or  separation  is  almost  invariably 
complete,  and  is  acconi|)anie4]  by  the  avulsion  of  larger  or  smaller 
fragments  of  the  bone.  In  one  or  two  «ist»s  the  disk  ap|K»ars  to  liavc 
been  cruslaHl. 

Tlie  iHtjMtnlar  lignment^  on  one  or  both  sides  acconling  t«  the  ehar- 
ai'ter  of  the  dis]>lacenient,  is  always  torn.  The  aiifrrior  and  )*o*/<Tir>r 
Iif/avu'nU  are  either  t<trn,  wholly  or  in  |iart,  or  stripj)ed  from  their 
attachments  to  the  bodies  of  the  vertebne,  stmietimcs  bringing  with 
lh«»m  in  the  latt«'r  case  portions  of  the  bone.  The  fi(/mnnitH  lietwot'Ji 
the  Ifimiiiir  aufl  the  spiwmK  pnKrxtttii  are  either  torn  or  put  upon  tlie 
strt'lrli,  and  tlniNC  Is'tweon  the  tr<fHMreri<e  prm^fftJtt'H  were  torn  in  ibe 
only  n-jMirted  nise  found  l»y  HIu-hius  in  which  their  condition  was  men- 
tioned. InsN^d  of  rupture  of  the  ligaments  jrticiure  of  tlir*  proci»s»va 
lo  which  tlu^y  are  attached  may  t»eeur,  and  various  other  fractures  of 
the  adjoining  pn)eesses  or  of  more  tli^itant  fiarts  are  fretpiently 
observed. 

The  Hurrounding  and  the  attache<l  mtMcA'ji  may  be  torn  by  tlie  di«- 

*  Bell :  Ii^ari«^  to  the  Hpinr  ftnd  Thicb-bone.  IftM.  p.  fl&. 
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plncemenl  or  by  the  direct  action  upnn  them  of  the  difllocating  vio* 
lence. 

The  vthi9  coming  from  the  bo<!ies  of  the  vcrtehne  and  those  of  the 
meninges  of  tlie  cord  are  a.*  large  and  their  relation!*  with  the  bones 
and  ligumenti*  are  so  close  that  hemorrhage  is  always  free  and  sonie- 
tinieH  ver)'  profuse. 

In  di^jloe-ations  of  the  cervical  vertebra*  tlie  ratcbral  arierioi  so 
commonly  escape  injury-  tlrnt  the  possibility  of  their  rupture  has  been 
denied,  but  iu  a  ease  received  into  Su  Thomas's  Hospital  *  the  verte- 
bral artery  was  found  to  have  been  torn  and  a  large  amount  of  blood 
to  have  esaiped  into  the  vertebral  ranal  and  among  the  muftcles. 
Blasius  admits  this  case  into  his  litst,  altliough  all  the  processes  of  tlie 
fourth  vertebra  were  broken. 

The  nen^c  tniuks  at  their  point  of  emergence  through  the  interver- 
tebnil  foramina  may  he  compressed  or  torn  on  one  or  both  sides 
between  the  articular  pn)cess  of  one  vertebra  and  the  body  or  |>eilicle 
of  theotlier;  and  in  tlie  lumbar  or  lower  donifd  regions  the  nerves 
constituting  the  cauda  equina  have  repeatedly  been  found  torn  across 
or  compressed  between  the  body  and  laminic  of  the  adjoining  vertebne. 

The  uphuU  cord  and  iU  membraaett  may  entirely  e,s«ijK'  injury,  and 
if  injuretl,  the  lesion  may  present  any  grade  between  simple  cnmpres- 
siou  and  conij>Iete  rupture.  The  injury  n»ay  be  ciiusetl  by  pressure  of 
the  Ix^ne  against  the  cord  or  by  the  direct  elong:uion  of  the  latter. 
All  the  lining  membranes  may  be  torn,  entirely  across  or  only  in  jwrt, 
or  one  of  them  alone  may  be  ruptured.  Their  rupture  is  necessarily 
accompanied  by  the  extruvasatiun  of  bloody  usually  profuse,  l>etween 
the  <lura  and  the  bone  and  amid  the  meninges.  Occasionally  an  extra- 
vasation of  blwxi  has  l)cen  found  within  the  corti  itself;  thus,  in  a 
case  reported  by  Martini,*  one  of  diastasis  between  the  fourth  and 
fillh  cervical  vertebne,  in  which  there  wjis  complete  njpture  of  all  the 
ligaments  and  separation  to  such  uu  extent  that  the  linger  could  be 
passed  between  tne  bones,  the  meninges  were  not  torn,  au<]  the  only 
lesion  found  in  the  cord  was  a  clot  three  centimetres  h»ng  in  its  centre 
and  involving  also  the  cortical  substance.  A  similar  case  has  reivntly 
been  rejwrted  by  Qu6nu.*  It  is  worthy  of  noti*  that  in  rhree  reiKirtet! 
cases*  in  whieh  extensive  fmralysis  was  present  the  autopsy  failed  to 
show  any  lesion  of  the  conl,  and  tlmt  iu  others  tliere  Itas  appeared  to 
be  no  fixed  relation  between  the  extent  of  the  paralv«is  and  the  ana- 
tomical lesions  found  in  the  cord.  Probably  these  three,  and  the  two 
nrece<ling,  were  c^t^es  of  htematomyelia.  In  other  <rases  the  conl  has 
been  found  torn  while  the  ligaments  have  bi.vn  only  blightly  injured. 

The  analysis  made  by  Blasius  to  determine  the  relative  frecpieocy 
and  severity  of  injury  to  the  conl  in  the  different  forms  and  at  differ- 
ent scats  of  dislocation  shows  tliat  the  danger  is  greatest  in  disloc»» 
lion  of  the  lower  cervical  vertcbrs,  the  fifth  ami  es{KH<ially  tJie  sixtli, 


'  Mcclico-Chirtjrjrirjil  Ri  vi.w.  |h3|.  vfil.  xiv.  (l«  of  Aii«]yt.  mtHm),  p.  227. 

■  Mftrtini:  Schniiill't  .>ulir)>urht'<r,  IMU.  vol    ex.  p.  1115. 

■Qu<^ini  :   !>•  I'mifn^  .\lr<lic*il.  Frhrimnr  27.  lJS<7. 

^rolbornc:   l*r<iviiirtul   M(«Ui'nl  «ti<l   HiirKkiil   JotmiAl,    Viil.   ii.  p.  RO;    H»(n*'t:  ZnlW 
flchrlftfUr  WiiniUri:!*-  und  aihurt«lii-ir<'r.  ln5ll.  vol.  tx.  p.  MS;  mad  l*orta:  Hvlla  li 
«idn)  delle  vi*rtebrv,  18tM,  rinoU"*!  by  B1id(!u«. 
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although  erea  Omart  the  cord  may  entirely  escape  injun'.  In  the 
variety  which  he  tenns  *'umhit«ral  forwarx) "  tdtslocatiun  by  nlMhictifni 
or  rotation »  the  (iangt^r  is  less  tbaa  in  lb*  "bilat<*ni]  forwanl  *'  or 
•MKickwanl"  ^dL«Jocati^m  In-  flezioo);  in  7  autopsies  the  cortl  wa^ 
foiiutl  injured  in  6,  aud  of  4o  cases  observed  clinically,  all  of  the  neck, 
in  0  there  was  evidenw  of  injury  or  oomprission  of  the  c«rd,  which 
disap|)eared  in  5  and  was  followed  in  4  by  in&inmatork'  and  Bofteninjj 
pro<vsstM  in  the  cord.  The  \*ariety  which  he  tenuM  '^  biluteml  in  oppo- 
site directions'''  appears  particularly  free  from  this  danjj^r ;   in  the 


temporary.  Of  52  cases  of  bibteral  dislocation  forward,  the  conl  was 
uninjurwi  in  17,  and  was  injured  seriously  and  irrejianibly  in  11  ;  in 
the  remaining  24,  either  recovery  followed  or  a  distinction  cannot  U- 
made  Ix^tween  the  e fleets  of  the  meclmnical  violence  indicted  u[k>ii  the 
cord  by  the  dislocation  and  those  of  the  later  indammator}*  ana  nutri- 
tive diangc^.  It  must  l>e  remembervd  that  in  most  of  the  clinical 
C31SCS  our  knowledge  of  the  exact  character  of  the  lesion  of  tJie  nkt'l- 
et<m  is  defective.  It  has  recently  been  shown  tliat  hemorrha^  witliin 
the  gray  matter  of  the  cc<rd,  humalaintftHtty  may  be  produce*!  by  a 
temp»rary  diastasis  of  the  lower  cer\'ical  and  upper  dorxd  re}rion,  and 
evcu  without  recojrnizable  injury  of  the  column  or  its  liniments.  And 
yet  there  is,  at  first,  a  motor  (laralysis  which  may  be  as  complete  as 
after  transverse  rupture  or  crush  of  the  cord.  (See  Chapter  XL, 
Fractures  of  the  Vertehne,  pp.  143-145.) 

Bla7>ius '  summarizes  the  analysis  as  follows  :  in  no  form  of  dislwa- 
tion  is  injury  of  the  spmal  conl  a  necessary  t»nsequence;  such  injury 
is  Ics^s  to  Ih-  ex|»e(>te<l  in  uniktcral  di^ocation,  and  in  unilateml  dislo- 
cation forwanl  of  the  cervical  vertebnc  it  is  alway<i,  or  almost  always^, 
only  a  simple  compression  without  crushing ;  in  bilateral  disloi*ntion 
backward  or  forward,  either  of  the  dorsal  or  cervical  vcrtebne.  thr 
I'onI  is  ex|K>h04l  to  more  serious  lesions  and  seldom  escapes  entirely 
uninjured,  and  wlu-n  the  ilisplaccmcnt  is  forwanl  the  conl  is  mcclian- 
ically  affected  in  most  cases,  but  the  cases  of  severe  injtirj'  arc  fewer 
than  tliose  in  which  all  injur)*  is  cscape<I ;  finally,  the  danger  id  least 
in  bilntcml  di-ilof:uion  in  opposite  directions. 

Secondary  Changes.  When  the  (wtients  survive  for  a  suflicient 
length  of  time  the  si^ns  of  a  mon?  or  Itfss  m*ute  infliimmatorv  reai'tion 
appesir.  While  thin  n-sirtion  is  not  fretjuent  or  usually  s^'Vere,  yd 
in  a  ninnbcr  of  truM*»  pus  has  U'cn  fnund  in  the  menin^^  ami  eviui 
in  the  crntR-  of  ihr  conl  itself.  The  conl  mav  l)e  slightly  Si>rt- 
ened  and  chniigiHl  in  <M>lor,  or  it  may  be  reilui^  to  pulp,  mid  this 
changf*  niny  involve  only  the  |)ortion  corresponding  to  the  di^ltK:atctl 
vprtcbni  or  it  nmy  extend  U»  agn^tcr  or  h^sdlstamv  above  an«l  l*el«>w. 
It  i^  pmbalile  ulwi  (hat  t»ther  elianp-s  ob^-rvetl  after  fniettire  of  the 
vertcbne,  such  an  exteiisive  suppunttiou  witltiu  the  pia  and  the  substi- 


<  Bliuiuii :  l^K.  cit,  p.  1^ 
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iulion  uf  fibrous  tinaue  for  the  norvoUH  elements  of  the  cortl,  rail}'  take 
place,  fur  the  coiulitknirt  aa-  practically  the  Kuue. 

The  intervertebml  dihk  heeiim  liabitually  to  (li8ap{>eur  by  softening 
and  absorption  ;  and  the  ligtiments  undergo  chutigesi  tsimilar  to  those 
obijerved  in  other  liganieut.s — that  is,  their  torn  {>orti(tns  reunite  by 
«i<nitrioial  tissue  or  they  eontnict  new  attachinentfl  in  the  evolution 
of  the  process  of  repair,  and  they  may  even  bec<>ino  oKsilkxl.  The 
tendency  of  the  reparative  pnx'ess  to  eud  in  suppuration,  which  has 
Iwen  observed  to  l>e  exceptiinially  inarko<i  at\er  fnicture  of  tlic  vcrte- 
bne,  has  been  manifested  also  aft^-r  dislocation^  although  possibly  only 
in  C31SCS  complicated  by  fracture. 

Etiology.  The  causes  have  been  habitually  describe*!  as  diret't  and 
indirect  vi(dence  and  muscular  action.  The  distinction  bi'tween  direct 
ami  indirect  violence  is  made  by  classifyinji:  under  the  latter  those  cases 
in  whirh  the  force  lias  actetl  u|>on  the  cohimu  at  some  distance  from 
the  |M>int  of  dislocation  to  bend  it  in  one  or  another  direction,  and 
under  the  former  those  in  which  the  force  has  atrted  directly  upon  the 
disltK'atetl  vertebni.  But  the  mechanism — in  most,  if  not  in  all  cases 
— is  certainly  the  Siimc  ;  the  column  is  forcibly  lK*nt,  and  thedishx-ation 
is  priMluced  by  this  fi>reil>le  iKniding,  just  as  a  rod  may  l>c  iK-nt  or  broken 
by  grjisping  and  approxiniatint;  its  two  ends  with  or  without  the  at4l  of 
direct  pressun?  against  its  centre.  In  the  casesof  dislocation  by  mus- 
cular action  the  cervical  vertebrte  alone  have  l>een  involve<l,  and  tlie 
movement  has  been  that  of  exagjreratwl  rotatitm  or  dorsal  flexion. 

Symptoms  and  Diagnosis.  Most  of  the  symptoms  of  dishx'ation 
arc  the  same  ns  those  4>f  fracture  of  the  v<*rtei>ra'.  Then*  is  usually  the 
same  history  of  violence  aetinj;  u|K>n  the  spinal  cohiuin,  either  directly 
or  indirectly,  to  Iwud  it  Uwond  the  limit  of  itj^  normal  range  of  motion, 
localized  pain  increased  by  movement  or  manipulation,  inability  to 
stand,  {Kirtial  or  complete  jwralysis  below  the  |>oinl  of  injury,  diminu* 
tion  or  oxaij^eration  uf  the  normal  mobility  of  the  aflWt<Hl  part,  with 
or  without  rrtlex  must^ular  rigidity  of  the  upper  segment  of  the  C4>lumn, 
and  (Ifformity  recogniaible  by  sight  or  touch.  The  symptoms  which 
are  thought  to  bo  of  most  ^service  in  establishing  the  ditlereiitial  diag- 
nosis  l>etwwn  these  two  injuries  are  crepitus  and  abnormal  mobili^ 
at  the  |»oint  of  injury  in  fnu'ture,  and  their  abscnc**  in  disl(»cjition. 
Unfortunately,  crepitus  is  not  always  obtainable  in  fracture  by  such 
manipulations  as  are  |>ermissible,  and  it  may  be  preM'iit  in  di.shK^itiun 
accom|KUiie<l  by  fracture — that  is,  in  a  condition  in  which  the  dislt>ra- 
lion  is  the  imjKirtiiut  injury,  and  the  fracture  a  com|»aralively  nnim- 
|Mirtant  addition.  Kigidity  of  the  column  at  the  injured  ]M.»int  i^ 
common  but  not  tvjustant  in  dislmrxition,  and  it  may  tie  ciiusitl  in  fni(*- 
tun*,  (►r  even  in  contus-ion  or  spi*ain,  by  muscular  contrafiion.  But 
while  a  positive  ilirt'erentitd  !li:i£rnu>jis  may  not  often  U*  posriible,  a  proln 
able  diagnosis  mav  frcijuenily  be  made,  at  least  when  tht-  injury  is  in 
the  cervical  region,  by  at tcnl ion  to  tlie  attitude  and  rigidity  of  the 
neok,  by  n'coguiiion  of  the  change  in  the  relations  of  the  transverse 
processes,  or  of  the  iKxlies  of  the  vertebne  so  far  as  ihoy  are  acce^iblc 
to  examination  in  the  pharynx,  or  <if  the  It>wer  spinous  pn>ce**ses,  and 
by  the  imposi-ibility  or  correcting  the  ilLspIacenient  by  pressure. 


c^  like  bial-v  aiv 
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»  been  noK 
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ardoCthspuuaf  the  hadjhJamthe 
porat  of  {0J«nr,  awl  aeammtJih  m  tlMse  Iriaf  dbore  k.  Tbe  Ivt- 
■icBtinovd  ntflMMa  m  lo  be  explauocffl  li^  Beehaanl  iiijarT  to  tbe 
<Bffii  ■!  s  MKiMy  potBt  IImb  tbe  ^nvoortiaBy  a>  ■nr  o^er^wtriiiBg  n 
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la^Mil  nf  pBTtlfMB, or  hi  —will lim  with  it,  wmr  be obaenred  ««»- 
rtlUr  rficitimrtvtR*,  miinlpr  puiM,  aod  hypmr?«h«ss&,  prrsandblv  de- 
nrmlmt  ufmin  inHmmmmUmy  ehooges  to  the  con]  awl  awninffinL  In  a 
knv  (?a!!i')^  thrrr  have  bem  gtoead  cuaTalfiMMH,  peotapllr  Mlomd  br 

In  3id«liiioa  to  theae  mnfUtmn  of  injunr  nf  the  (irrphn>-$pinttl  tMT\'r$ 
ami  lyotiva  are  othem  of  widrlr  <liflVrrat  chararu^r  and  involvii^  many 
(iiflTerent  tiMnen  and  (ifpuw^  whirh,  om  Hntrhin$oa  '  hoLS  poinlc^l  nut  in 
a  valuable  and  rtry  intiTr»lin(^  pap^^r.  nuiT  br  rvf<*nW  to  chaap-s  in 
tlu*  !tym|>ath<'tii\  et«|it>tf'ially  tin*  vaMinii><tir  sretem.  Thus,  sockkn  rises 
of  lempenitur^,  tr^neral  ur  Uxnl  ami  of  liitifirer  or  Aoiterdiinitioi^maT 
U*  ofaaerved,  wrauftimca  aawwiirted  whh  palt^ir  of  tite  furfiinp  or  with 
niarfced  pttliBlJoa  in  iheariericiL  If  ibe  injun-  ia  in  f  he  cervical  rrgkm 
tlu*  heart-brat  lieoome*,  ilow  but  doe«  not  abo  show  the  intrnatasioiM 
that  <*onin)r>nly  aorrmipany  the  aIow  pulse  of  tnjaiy  to  tlte  limin. 


Ilalrhlnwin  :  IdmAtm  tlnapiul  Bepnrl,  1800^  ^-  Ui-  |i>.  3S7. 
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Iiuiiiobility  of  one  or  both  pupils,  witb  a  slight  degree  of  contmc- 
tioii,  has  bt'i'n  note<) ;  in  other  caA(.*,s  ininio1>ility  with  dilntation. 

Priapi.sm  nmy  accompany  injury  of  the  lower  cervical  and  tipper 
and  nnddlc  dorsal  regions  when  it  is  sufficient  to  i«use  jMirapIegia, 
It^  freciuency^  compared  with  all  cases  in  malc^,  was  found  by  Hlosius 
to  Ik?  1  to  5 'at  the  fourth  cervical,  1  to  ^6  at  the  fifth,  1  to  2.7  at  the 
hixtli,  and  1  to  2.0  at  the  seventh.  He  adds  that  it  was  prestMit  in 
fourteen  out  of  twenty-Hvc  ca-ses  of  fracture  of  the  sixth  cervical  ver- 
tebra. The  cv)mlition  of  the  menil>er  ap|»ear-i,  however,  not  always  to 
be  that  of  normal  physiologicjd  erection,  but  rather  of  simple  engorge- 
ment, the  member  remaining  com[Miratively  flaccid  although  sw(»llen. 
In  a  few  cases  the  priapism  ha.s  been  pn)voke<l  only  by  the  additional 
applicati<ui  of  a  local  irritant,  as  the  passage  of  a  catheter. 

The  rapid  formation  of  be<l-s<.>res  has  also  l>een  attribute<l  to  vaso- 
motor or  trophic  changi»s,  but  while  it  is  })os.sibIe  that  such  changes 
may  act  as  a  pre<lis|H)siug  caus<',  yet  the  immediate,  determining  cause 
appears  to  l>e  rather  the  prolonged,  unrelieved  pre^^ure  to  which  the 
parts  are  Mibjected  in  conseipience  of  the  paralvids. 

The  occurrence?  of  cystitis  and  animontacal  decomposition  of  the 
urine  within  the  bladder  has  also  been  explained  in  the  same  munner, 
but  seems  nither  to  be  the  wuKsetjuence  of  over-distentit»n  nf  the  bladder 
and  of  the  use  of  the  catheter.  The  later  c<inse<]uences  of  thiscyntitis 
ftre  extremely  serious  and  may  hasten  or  be  tlie  immediate  caiue  of 
death. 

Injury  to  or  change  in  the  vasomotor  nerves  has  been  thought  to  be 
the  ttiuse  also  of  changes  sometimes  observed  in  the  lungs.  In  two 
cashes  elsewhere  mentionwl  1  have  known  fracture  of  the  oervit^l  ver- 
tebne  to  be  followed  by  exjx^ctoration  of  bhwKl  coming  from  the  lungs, 
and  HIasius  (tollowing  Moritz)  des^Tibca  a  pulmonary  congestion  np- 
j>caring  promptly,  marked  at  first  by  increased  secretion,  and  rapidly 
cansiug  i-lcath  by  ledcma  of  the  lungs,  usnnllv  on  the  sec'ond  orthinl  dav. 

Prognosis.  The  injury  is  c«»mm«>nly  dt»eme<l,an<l  \\\\\\  giMxl  reason, 
that  places  the  life  of  the  i>aticnt  in  great  danger.  Of  the  278 
WBes  he  ^Mllectcil  Blasius  collate*!  155*  in  which  the  diagiu>sis  was  cer- 
tain;  of  tlicsi!  Hfi  recovcrcfl  and  123  died,  a  proportion  of  22.*)  |>er 
cent,  of  recoveries,  or  1  in  4.4.  It  is  well  worthy  of  note,  also,  that 
of  thiwe  36  recoveries  the  dishxiilion  \nis  completely  re^iucwl  in  27 
and  [wirtly  re*luccd  in  2,  and  that  all  these  29  an<l  5  of  the  remaining 
7  were  di-Nxtitions  of  the  cervical  vertehne. 

In  the  fatal  t^ises  death  usually  followetl  jmmiptly  u|>on  the  receipt 
of  the  injury.  Of  ll.'J  authentic  ca-ses  more  ih.in  half  die<i  within  the 
first  week,  tiie  others  at  varying  periixb  up  to  five  months.  Death, 
especially  in  the  cases  in  which  it  «»ccurs  promptly,  is  usually  the  con- 
s*v|ncn<*e  of  the  injury  to  the  ct>r<l  or  of  the  inflammalor)*  proces**efi 
s«»t  up  in  it  by  the  injury  ;  but  even  when  such  injury  exi'^ts,  especially 
if  situattnl  in  the  lower  jMirtiim  of  thec*jnl,  life  may  be  in<icfinitcly  pro- 
h»nge<l.  Simple  compression  of  the  cord  involvei*  less  danger  to  life 
than  \i»  oomplete  or  partial  ilivision  or  crushing,  and  relief  of  the  com- 
prewsitm  may  be  follt>wc*I  by  n^storation  of  function.     If  the  ctmipreft- 
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sioD  takes  place  gndtiallv,  even  to  a  very  marked  degree  and  at  the 
iiplMT  pml  of  the  eoni,  us  in  sfvenil  reported  ca.ses  of  oervicul  e>piaa1 
curies,  pn.>longation  of  life  is  >till  {kksmGIo,  and  even  marked  and  per- 
nmnent  conipn.Wion  at  the*  level  of  the  atlu8  and  axis  Im^  In  two  reportMl 
cu:>es  not  proved  imnie<liatelv  fatal.  In  one'  of  thehc,  difthx-atian  of 
tlie  atlas  torwanl  from  both  the  occipnt  and  the  axis  with  frnetoiv  of 
the  odontoid  proocse,  the  canal  wa.s  n'flueei]  to  a  triangular  &lit  two 
niilliiuetre«9  wide  on  one  mde  and  five  on  the  other  ;  tlte  jiatient  survived 
five  moDthB,  being  completely  [laralyxcHl  during  m*>»t  of  the  tinje.  In 
the  other  ca^e,'  incomplete  dinhx^tion  of  tJie  occiput  from  the  alias 
due  to  caries,  tJie  jkatient  survive<l  three  months  and  died  of  tabercle 
of  the  brain. 

If  the  dihlocatioQ  is  reduced  the  symptoms  may  disapfiear  promptly, 
or  the  |>araly»is  may  pcrvit^t  in  wliole  or  in  |»art,  am!  (he  ca**  may  even 
terminate  fatally  in  conj«ei{Ucuce  of  the  injury  done  to  the  cord  or  it« 
envelo|»cs. 

Treatment.  This  must  \ye  directed  to  tbe  redaction  of  the  disloca- 
tion^  the  prevention  of  its  recurrence,  and,  if  reduction  is  impQ»ible»  to 
the  relief  of  the  coui^equences  of  the  diMdacement.  If  reduction  is 
to  be  attempted  it  should  l>e  done  prom]>tly,  and  yet  it  must  be  added 
tlrnt  it  has  been  Huctvssfully  made  in  several  cases  a-*  late  as  the  eighth 
or  ninth  dav  after  the  accitlent,  und  in  one  after  the  lapse  of  two 
months,  and  was  followed  by  tbe  prompt  or  gradual  disijtpeaninoc  of 
the  paralysis. 

The  attempt  to  discriminate,  witli  reference  to  the  question  of  attempt- 
ing re<JuotioD,  between  case*  in  which  tlie  paralysis  is  due  to  simple 
compres>i(»n  of  the  ci^Tt\  and  those  in  which  it  is  due  to  its  laceration 
or  the  elusion  of  blofxi  within  the  canal  is  iinjmicticable,  becmuneof 
tbe  imposi>ibility  of  making  a  (tositive  diD'erential  diagnosis  between 
tboee  conditions.     For  the  diagnosis  of  ha:>nkatoiuye)ia  see  Oiapter  XL 

Tbe  possibility  thait  the  attempt  may  cnu^*  the  instant  death  of  the 
patient,  e«j>ecially  when  the  dishn^ation  '\s  in  the  npj^er  |)ort  of  the  cer- 
vical spine,  is  a  wt'ighty  fiict^tr  in  the  problem,  but  should  not,  in  my 
judgment,  deti*r  the  surgeon  if  the  |>atient  or  bis  friends  accept  the  ribk. 
It  raould  only  stimulate  him  to  make  the  most  accurate  possible  dta^- 
wms  as(  reganU  the  seat,  direction,  and  mode  of  productk>n  of  tbe 
dtsldcatron,  and  moAt  cautiously  to  select  and  execute  tbe  neretfaay 
manu'uvreA.  Tlie  urgency  of  the  symptoms  may  Icove  him  btit  scant 
liB>e  for  olfScr\ation  and  reflection,  ajid  tbe  history  of  the  case  may 
throw  no  light  uiwn  the  mode  of  pivMluction,  so  that  ibc  geocftl  rnk 
to  return  the  dislocated  jiart  along  the  |virh  by  which  it  cdcaprd  frooi 
its  pojiition  rannot  l)e  knowingly  and  deliliemlely  folli>W€«l.  I'nder 
foich  drvum^tiincTi;  the  surgeon  must  trust  to  tractkin  aided  by  aoeh 
flexion  and  n»tation  of  the  rx>lumn  as  bis  Ijrst  scrutiny  of  thr  dMpkofr- 
tncnl  and  knovledbe  of  the  relations  of  the  articular  procrflKs  may 
saem^st.     ^nrntbani  shoidd  usiwlly  1h-  emplovt^l. 

The  return  of  tlie  Umr  to  itJS  plaiv  l^  usually  iiKlicated  by  a  dtttioct 
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souiulf  and  the  rigidity  which  is  usually  present  gives  place  to  normal 
mobility. 

If  the  dislocation  is  com|»rtrutively  slight,  moderate  lateral  preasure 
may  effect  re*!!!***!))!!,  us  in  a  reinnrkable  caise  rt»ported  t^)  HIasiiis'  hy 
Kichter.  A  hid,  eleven  or  twelve  years  uld,  eonsulte*!  Richter  lieeaiise 
of  deformity  and  stitfnesfti  of  the  neck  caused  by  a  fall.  He  found  the 
spinous  process  of  tlie  third  cervical  vertebra  slightly  displaced  to  one 
side,  ami  that  pressure  u|m)u  it  cjiiised  pain.  No  paralysis.  An  attempt 
to  reduce  the  dislot^itioii  by  traction  on  the  head  failed,  und  the  child 
was  sent  home  to  await  another  attempt.  On  the  way,  the  child,  wlui 
had  heanl  and  oomprchendetl  the  diagnosis,  stoppo*!  by  a  wall,  U^aned 
his  head  and  shoulder  against  it,  ami  prcA^eti  forcibly  with  the  thumb 
against  the  opposite,  convex  side  of  the  neck,  and  instantly  reduced 
the  dislocation.  The  storv'  was  cHJufirineti  by  the  child's  ctmipanious, 
and  the  surgeon  at  his  vi^it  found  the  neck  straight,  normally  movable, 
and  free  fn»m  |>ain. 

At\cr  rednctitin  has  been  made  no  other  n»tentive  measures  than  rent 
in  be*l  are  optlinarilv  rctjiiirtMl,  but  if  there  is  reason  to  fear  recurrence 
the  parts  may  l>e  ininiol>ili/ed  by  gypsum  bandages  or  paddc<l  wire 
5nlint.s  that  embnice  the  entire  trunk  if  the  injury  is  situated  below 
tnc  sh(»ulders,  and  the  head  and  chest  if  it  is  in  the  cervical  region. 

If  rtKluction  cannot  l>e  made  iniiuol>ili7.:ition  is  still  necessary  to 
favor  rlic  form;iti(ui  of  lirm  adhesions  and  the  siilidifieation  of  the 
bones  in  their  new  relations  ;  and  in  addition  measures  may  l>e  ninnled 
to  meet  the  indiitations  of  <»ther  symptoms.  Of  the  latter  the  most 
urgent  is  die  acute  hy(>enemia  of  the  lungs  tliat  has  occsisionally  l>een 
obeerved,  and  this  is  most  j\romptly  and  satisfactorily  met  by  free 
venesection.  Tht*  neetl  of  rejjular  cjithetcrizatitm  in  the  paralytic  cases 
must  not  lx»  overlo(»ked.  Permanent  drainairc  of  the  bladder  through 
a  perineal  iueision  has  l>een  employed.  aj>pat*ent]y  with  advantage,  in 
some  cases.  Supnipidiic  draina^  would  prolmbly  be  preferable  on  the 
eoore  of  cleanliness  and  easy  attention. 

DISLOCATIONS   OF   THE    OCCIPUT    KSD  CERVICAL  VEBTEBB^. 

Dislocations  are  far  more  frequent  in  this  region  tlian  in  the  others. 
The  tiflh  cervical  vertebn  is  the  one  miwt  frispiently  disKxratiML  The 
anatomical  ditlerentretf  between  the  articulations  of  the  atlas  with  the 
ooci|>utand  axis  and  thr>se  of  the  other  vertebne  an*  euch  tlial  a  *<?j)a- 
rate  description  of  the  injur\'  at  tlie  up|)er  end  of  this  region  is  necessar)*. 

1.  Difllocations  of  the  Occiput  (from  the  Atlas). 

The  articulations  l>etwe<'n  the  atlas  and  the  condyles  of  the  r>cc|[>- 
itui  Iwine  are  formeil  on  each  side  by  a  long,  oval  articular  surface  on 
the  athis,  which  is  concave  both  from  before  backward  anil  from  side 
to  side;  the  h>ng  axis  of  each  runs  fnmi  in  fn>nt  otitwanl  and  buck- 
wanl  and  the  outer  margin  of  each  is  higher  than  the  inner  margin^  bo 
that  each  articular  surface  l<Miks  uj>wartl,  inward,  and  Imckwanl,  and 
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together  thoy  constitute  a  <'up-&lmpe<l  socket  into  whiirh  the  nmiMJi'rl 

condyles  of  the  occipital  bone  6t.  and  uimhi  ^\  hich  they  have  a  motion 
only  of  flexion  anri  extoiihiun.  In  a(l<lition  t*»  the  lipiUK'nts  uniting 
the  two  lK>nej*  there  are  other  and  htrong  ones  within  the  canal  whicn 
dircetiv  nnite  the  p^tsteririr  i^nrfare  and  ajK'X  of  the  ndontoici  proei'si* 
witli  the  occipital  l>onc  and  thus  aid  in  op]x»i^ing  the  nejianition  of  the 
atla.'f  from  the  latter. 

The  dislocation  was  formerly  deemed  quite  a  common  one,  iind  to 
this  opinion  ?jueoe<Hle<l  another  more  in  liarniony  witli  the  aiiatoniiejil 
conditions  of  the  joint  hut  still  errone<»us,  namely,  that  it  had  never 
occurrtHl.  There  are,  however,  three  <»l)fi*:'rvationrt  -which  pn?vitivelv 
demontetnitc  Uie  otrcurrenee  of  th**  ii»jnry,  those  of  C'listc.H,'  Ii«»uisw)n,' 
and  Milner.*  In  the  fornter  a  lad  fifteen  years  rd<l  wn£  thrown  down 
and  heaten  iip)n  the  back  of  the  neek,  by  whieh  the  alliw  was  displatvcl 
forward  from  its  artienlatitiris  with  bi>th  the  occipital  iHiue  aiid  the 
axis,  and  tlie  inlontoid  proee.^8  of  tlur  latttT  was  broken  off.  The 
patientV  haid  remaine<l  inclined  forward,  and  movements  of  the  neck 
Were  difficult.  A  few  dayh  later  hy|H'nep-tliesia  and  pamly^ih  of  motion 
apjicared,  and  persi3le<I,  without  treatment,  for  four  months;  then  tlie 
ri>;ht  ann  and  le^  lH^*;intc  painful,  and  he  was  taken  to  the  ii4i/>]»ital. 
The  j)ul**e  was  fcM-ble  and  sMglitly  tjuickcned  ;  at  the  |M)Merior  part  of 
the  neck  was  a  firm  Hwellinjr  pnjeetinjj:  u  little  on  the  rijjlit  j^idc  which 
8ubsc*piently  provt^d  to  be  the  jMislcrJor  part  of  the  axis,  and  thr  ehin 
was  turned  to  the  left  an<l  so  depresse<l  as  aluRrst  to  touch  the  chest. 
He  die<l  thirty-six  dayn  after  ndmiKsion  to  the  hospital. 

At  the  autopsy  the  skull  was  found  dishx-aled  backward  fn>m  the 
atlas,  the  arti<;ular  ^^uriaees  l>eing  completely  so|»;irate<l  on  the  rij;lil 
side,  while  on  the  left  the  anterior  and  inn^T  part  of  the  articular  sur- 
face of  the  condyle  was  still  in  contact  with  the  iKisterior  part  of  that 
of  the  atlas.  At  the  sjinic  time  the  atlas  was  liliiti  fflrwal^l,  rotated 
to  the  left  in  front  and  to  the  rijifht  l>ehind.  and  displace<1  forwanl  upon 
the  axin;  the  odontoid  proceiw  was  brciken  oft'  at  the  lnuic  and  reunitt»d 
by  fibrous  tissue  in  an  almost  horizontal  poj^ition  with  the  Uvly  of  the 
fixis.  The  posterior  arch  of  the  atlas  was  so  <'losely  apprtixiniattMl  to 
Ihe  ImmIv  of  the  axis  that  the  interval  betwi-eu  them  was  redutvd  to  a 
triangular  ^lit  five  nun.  wide  on  the  left  side  and  two  mm.  on  the  right. 

In  the  S4*eond  and  thirtl  cases  the  patients  were  instantly  killed. 

The  mrity  of  the  occurrence  is  readily  explaine<l  by  the  extent  of 
the  articular  surfaces,  the  stiY-nplh  of  the  iigiuuents,  aral  the  extra- 
articular <'heeks  to  the  movement  of  the  skull  upon  the  atlas,  the  eflVct 
of  which  is  to  eaus«3  exaj^^*rate«i  movements  of  latcml  or  antero* 
posterior  flexion  of  the?  hwid  to  l>e  tnmsmittcil  to  tliir  lower  vertebnc. 

Treatment.      If  treatment  is  (billed  ftir,  the  attempt  to  rethice  should 


*  To^tc*:  >i-  '  itrhOrh..  vol.  }xx\\.  p.aOH.miil  Mnlirelirnc:  ]>«Ln^  .?9. 

Iloth  tli(-M<  :i<  ulmlrartA  nf  the  nrinitml  n'|Hirl  iti  Itir  Ji)tint»l  •  it, 
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h<  I    )mvi<  in  IIh^  nmln  fn|Uiw<-<i  r,  ninci'  Miilifiignc's  ftp^iwini  to  Iwrv 

ht  ■  n-im  ail  iitMirAi't.  not  frttm  Iti-  [ii|»«»p. 

'  lUtuiMuit:  Hchniitlt'a  J&hrbiich.,  vol.  Uaxu.  |*.  216.  from  Rernc  UM.  Chlmrir.  de 
Tiirlii.  veil.  11.  p.  XCt. 
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be  made  by  steady  tmctitm  on  the  hetul  iH>inbinrd  with  siirh  coaptAtive 
pressure  n|H>n  it  and  tbe  vertebne  as  wouM  be  suggested  by  the  char- 
acter \ji  tlie  di^phu-oineiit. 

2.  Dislocations  of  the  Atlas  (from  the  Axis). 

Tlie  articulation  iH'twtt'ii  the  atla-s  and  axis  ih  ciun|H>RtI  not  only  of 
the  two  hitcnd  articnhuionH  as  in  the  other  vcrtehne,  but  alii4»  of  that 
l)etwt>on  llie  odontoid  process  and  the  anlorior  arch  of  tlie  atht8.  This 
process,  which,  genotioally,  is  the  separatfd  \mA\  of  the  atla.-^  that  has 
unit<.'<]  with  the  axis,  i.i  platvd  viTtically  behind  tlie  ant^Tior  arcli  of 
the  atlu.s,  and  is  firmly  held  in  place  by  the  t^trong  tninsvcrHc  li>;ainent 
of  the  atlas,  by  the  two  alar  or  check  ligatnent^it  wliich  ikism  from  the 
base  of  the  pr<w?c.s3  to  the  (»rcipitid  Iwnc  at  the  margin  of  the  foramen 
mngnimi,  and  by  tlie  veriicjil  Ixunl  of  the  tninsverw)  Jitrnrnent,  tlie 
susjxMisorv  liniment',  and  the  |)OHterior  oeeipito-axial  ligament  which 
overlie.s  the  others. 

Dislocation  forward  or  l>arkward  is  [Kwsible  only  after  fracture  of  the 
oiltmtoid  priK-eivs  or  rupture  of  the  ti'ansverse  ligiimcnt,  or  l)y  the  &lij>- 
ping  of  the  pnxH^ts  beneath  tlie  ligament.  The  number  of  cases  of  the 
injury  ilemonstnited  l>y  autojwy  is  fairly  largi;  and  contains  examples 
of  all  three  forms.  In  most  of  the  reporter!  ca-sos  the  injur>*  was  a 
dia-it;Lsi.s  or  inc<impk*tc  sejKinition  of  the  articular  snrfact'S,  the  atlas 
bcinjf  displairo<l  forward,  and  usually  st)  incline*!  that  its  anterior  arch 
lav  in  front  4)f  the  body  of  the  axis.  li',  in  this  elum^rc  of  place,  the 
odontoid  pnrcess  in  biNtkcn  otfaml  aLVonqKiuit's  tlie  atlas,  the  proba- 
bility of  dangerous  compression  of  the  cortl  is  somewhat  lessened. 
The  other  forms  that  have  l)een  demonstrateil  are  dislocati<»n!i  f<»rward 
and  Iwickward  of  botli  articular  surfaces;  dishH^atifUi  forwanl  on  one 
side  only  (unil:»tcnil  dislocation  forward)  has  Invn  observed  only  clin- 
ioidly  exc^'pt  in  one  nise  '  in  which  there  was  also  a  similar  <li^lm*atiim 
of  the  sixlli  cervical.  There  is  some  reason  to  think  that  bome  of  the 
obscun'  rc|>oiicil  cajses  that  ended  in  recovery  may  have  been  of  the 
kind  designate*!  as  **  bilateral  dislocation  in  opjK>sitc  direction*,*'  that 
in  whi<'h  one  articular  surtW?  is  disphiccH]  forwanl  an<l  the  opp>site 
mie  backwan],  for  experiment  shows  that  this  disphu-ement  can  exist 
witlitiut  c;ui8ing  comprt*s^ion  of  the  mcilulla.  A  case  observeil  by 
Setlitlot  probably  was  of  this  kiml.     (  VhU  infra,) 

The  following  are  examplcj*  of  the  rarer  forms  : 

DiKUK'ATiox  Forward  withoit  RriTruKOFTHE  Thankvrrsk 
I*l<iAMKNT.  A  man  *  !»ixty  ye;irs  old  fell  from  a  height  of  fi»nr  or  five 
metres,  striking  ujmmi  his  hca«l,  and  survivtil  ti-n  hotirs.  The  hcjul 
was  held  in  moderate  dors:d  flexion,  but  was  frtn'lv  n>«)vable.  The 
odontoid  process  had  passed  under  the  tntnsverjsc  lig:tment,  and  <»om- 
presHctl  the  nusbdla.  The  right  alar  ]ig:iment  was  t4irn,  llxr  l<*ft 
'untorti.  The  articular  surfaces  of  the  atlas  had  moveii  forwanl  ujmmi, 
but  hud  not  entirely  left,  (hose  of  the  axis.     There  w.is  no  fracture. 

A  Himilar  wise  is  iv|M>rt<?<l  by  Orion,*  in   which  all  the  ligaments 

>  Kniiichcmtntitr  .tiiiini   ilr^  Kit    Itf^.  ilo  LtUc   May  20,'18&1. 

*  Joomftl  dv  ("hinirKir  Hr  MHlmignf.  IH44.  p  370. 
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In  die  i!W<mr  fonm  6t  WkMrum  vidi 
mmt  of  Uw  sdM  Ibmndy  «id  io  ooKPLSrv  i«NnrAK» 

and  aoDoai|«iB*eB  tLe  allauL  In  rfkitwii  ail  tW  Hu^mvoks  aniUng  tlw 
atkM  to  Um  axi*  are  rupUsrtsi ;  ra  dUeaUiuo  fawaJ  tbe  Kpimnto  of 
the  fKMtmor  areli  arr  AtKoeiioMv  wHon.  In  a  ea»  ivpMtrd  bv  FliiRps,* 
the  vnAmar  arc4i  of  the  atlaa  was  broken  rilf  im  t«rh  siJr  and  mnainod 
in  pliw,  while  the  anterior  portioB,  JDcimliBg  the  aruonkranrfaesand 
cairryinr  with  it  the  fraetnred  odontoid  fnooub^  wna  StAceA  ao  &r 
fonrara  and  dmmward  lltat  it  fair  mtirrlv  in  froot  tif,  and 
united  to,  the  body  of  the  axiA.  The  lAtHfit  survived  lortT- 
weeksaad  died  of  bjdrothorax.  The  iiijurv  i^are  rise  to  no  marked 
armptoow  cxcr|vt  nenMrteot  atiffbaa  and  pain  in  the  nrrk,  which  vnv 
^ruMitod  during  iiic  to  a  •tranooa  arthritia  set  up  bj  the  injury. 
I  have  net  with  no  mentiofi  of  in/unr  to  the  rertebrml  arteries  or 

The  spinal  eoH  wmy  be  torn  armn  in  part  or  cDttrr1v'»  or  oraskedy 
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or  siroply  compres.se<l.    In  d(ml)lc  dislncution  forward,  it  is  most  likely 
to  L'tjciipe  injury  if  llit*  tHlonUnd  pnx'e.ss  is  bn)kcn  otf.     On  ihcoretiwil 
rouuus,  it  \A  altio   ituniglit  not  to  b«  greatly  onilangcred  in  liilateral 
islocatton  in   op|>oBite  directions. 

Oaiue.  The  cuiusc  lin.s  usually  (>ecn  a  fall  or  blow  upon  the  head. 
In  forward  tlislocation,  and  in  «»mplete  diastasis,  the  force  has  prol>- 
ably  alwHvs  been  «o  exerted  as  to  l>end  the  head  toward  the  breast ;  in 
t)artial  diastasis,  with  rupture  of  the  ligamcntjj  of  only  one  side,  the 
incliuation   must   have  l)een  towani  the  opjwsite  side. 

Unilateral  dishxviiion  orbiUitenil  dislocation  in opftosito directions  may 
\Ht  pnwluced  by  e.\:i^;^.*rat<Hl  rotation  of  the  head,  as  in  S^iillot's  case. 

Symptoms.  In  simple  diastasis  without  displacement,  and  without 
injury  of  the  cord,  there  may  be  no  symptoms  except  jwiin  and  exag- 
gerated rnnbility  of  the  hea<l,  and  even  the  latter  may  be  lacking  l>ecjiuse 
of  apasuKHlit;  contraction  of  the  muscles.  In  the  conunon  form,  dislo- 
cation forward,  the  elun  is  depros.<e<l  upon  the  ehest,  antl  a  prominence 
may  be  felt  ut  the  back  of  the  uoek,  Irelow  the  occiput,  formed  by  the 
|ipin4}Ui»  process  of  the  axis.  In  the  pharynx  may  t>e  felt  the  projiM't- 
ing  anterior  arch  of  the  atlas.  Pain  is  always  present,  and  u.'^tially 
sever*'.  Fhilips's  case,  above  ouoteil,  is  a  marked  exeeptiun  in  resj>ei't 
<»f  jKiin,  disid)ility,  and  deformity.  The  nervous  symptoms  vary  uith 
the  tiegree  of  injury  to  the  cord. 

Pro^osis.  The  progooAifS  even  accepting  the  cases  of  doubtful  diag- 
nosis followed  by  recovery,  is  ver\'  bad.  Death  may  be  caused  imme- 
diately, or  suddenly  at  a  later  j>eriod  by  the  shifting  of  the  hxwem^l 
bones  and  the  consetpient  w>mpression  r>f  the  cord,  or  by  the  progress 
of  tl»c  changes  induced  by  the  primary  traumatism. 

Tre&tment.  Immediate  rciiuction  of  the  displacement  and  the  prt*- 
vention  of  its  recurrence  are  im|»enilivc,  if  the  former  can  be  accom- 
plished without  such  violence  as  would  in  itself  endanger  tho  life  of 
the  patient.  Although  l*liilips*s  ease  furnishes  |>r<Hif  that  the  persist- 
ence of  the  displacement  is  not  necessiirily  incompatible  with  tue  jm>- 
longation  of  life  ai»d  activity,  an<l  although  this  proof  is  sup|>ort<'<!  by 
the  survival  in  fair  condition  of  sevend  other  |KitIen1s  who  have 
receiv*-*!  injuric-s  at  the  np|>er  part  of  the  cervii-jd  spine,  the  exact 
naiure  of  wldfh  was  in  doubt,  but  which  were  followitl  by  |M>rmanont 
rigidity  and  deformity  \)K  the  jmrt,  yet  there  cjin  l>e  no  <pie.^tion,  1 
thiuk,  of  the  propriety  i»f  making  or  even  of  the  t»blig:ilion  to  make, 
«intiouH,  Well-considered  attempts  to  correct  the  displaerment.  Kven 
if  dangeri>us  pressure  upon  the  cord  hiLs  not  at  tiie  time  taken  place, 
yet  it  is  certain  ihiit  the  eondilion  is  full  of  tJ»e  gravest  risk.  The 
displacement  may  gradually  increase,  as  in  DubreuiTft  cntie,  in  which 
tho  chiu  did  not  touch  the  chest  until  the  tenth  or  eleventh  day,  and 
death  *xvurnMl  suddenly  on  the  seventeenth,  or  the  f;ital  increment  of 
displacement  m.'iy  be  siiddeidy  adde<l  by  the  relaxation  of  the  fijias- 
niodic:dly  ctuitractwl  muscles,  or  by  an  incauti^Mis  movement  of  the 
|xitient,  or  even  of  his  attendants.  This  latter  has  occurre*!  even  after 
complete  re<1uction,  ns  in  the  following  cast*,  which  I  ouote  in  some 
ilctad  because  it  will  illuslnilc  many  of  the  prominent  feat n res  of  the 
injury. 
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A  man '  iifiy-eight  years  of  age  fell  down  a  hill-side  and  remaiiieil 
all  iiiglit  U|M>M  tlie  ground  uncout^nons.  In  tlie  nutrning  lu*  truiI  Ui 
walk  and  found  Inniht'lf  "  un^^ttTidy."  Help  rame,  and  In*  was  taken 
lionie.  When  kcou  by  the  ropDrttT  he  waj»  seated  in  a  eliair,  hiii«  chin 
resting  on  his  sternum,  his  head  and  neek  rigidly  fixed.  He  was  con- 
Bcious,  not  jmndyzed,  ami  eomplained  of  great  fiain  in  the  neck.  There 
wati  a  marked  prominence  at  the  Imck  of  the  neek  Ik'Iow  the  oeciput 

By  steady  traction  u[^>on  the  nides  of  the  head  tlie  displacement  was 
eoni])letely  reduced  with  a  distinct  snap  and  crepitus,  and  the  iiain  waa 
relievetl.  A  week  later  he  sat  up  in  be<l,  and  imuicdiutely  tell  Iwick 
dead,  with  reproduction  of  the  original  detorniity. 


Tiie  aut*»psy  showeil  that  the  odontoid  prcieess  iiad  heen  broken  off 
li  a  p4»i 
atlas  (the  transverse  ligament  remaining  intact)  so  far  that  the  lateral 


witli  a  p4»rtion  of  the  IxkIv  of  the  axis 


Umi  nrcices 
s,  and  displ 


placed  forward  with  the 


articular  surfaces  were  almost  entirely  si*p;irated. 

As  it  seems  probable  from  the  shape  of  the  bones  that  dislocation 
forward,  except  in  cases  that  are  imme<liately  fatal,  is  very  rarely 
complete,  the  linction  upon  the  head  should  be  dinrted  somewhat 
backward,  its  well  a^  upward,  s<>  as  to  avoid  increase  of  the  <lisptaeo- 
mcutj  and  may  l>e  combined  with  counter-pix»ssurc  against  the  l>ack  of 
the  ne(;k. 

Aller  reduction  has  been  effected,  and  in  (tases  of  diastasis  without 
displatx-mcnt,  the  head  and  neck  must  be  maile  immovable  by  suitable 
dressings. 

3.  Dislocations  of  the  Lower  Six  Cervical  Vertebrae. 

These  arc  bv  far  the  most  cunnncm  of  the  iii>lt»c:iti<(ns  of  the  spine, 
and  the  articulations  between  the  fourth  and  tifth  and  l>etw4H>n  the  lifth 
and  sixth  are  those  most  fn-qnontly  atteeted.  The  varieties  that  liave 
Ihh'U  i»l»servetl  and  vcriticd  arc  diast^isis,  bilateral  dislocation  fiirwanl, 
baekwan1,and  in  opi»osite  clinK^tions,  and  unilateral  forward.  Of  these 
the  bilateral  forward  and  bnckwani  may  be  elasstsl  an  dislocations  by 
flexion,  and  the  bitatend  in  op|H>sitc  flirections  and  the  unilateral  for- 
wanl  as  dislocations  by  abilnction  and  rotation.  The  bilateral  forwanl 
and  the  unilatcnd  forward  are  the  most  eonnnon.  The  statistics  of 
Blasins  show  that  of  108  cases  in  which  the  exact  nature  of  the  injury 
was  a-sccrtained  2.'5  were  diastases^  41  bilateral  dislocations  forward,  l\7 
unilateral  forwani,  4  bilateral  in  op|>ositc  direetiims,  ami  ^  bilatenil 
Iwiekward  ;  to  the  latter  may  jK'rhaps  Iw  addeil  8  otiiers  in  which  iJio 
diagnosis  was  not  entirely  lH*yond  tjuestion. 

The  positively  demnnstnited  cases  of  RII.ATKUAT.  MSUKWTHW 
BA('KWAiu>  are  two  rept»rt<'d  by  I*ortn  iind  nne  by  Slaidey.  'J'he  latter 
of  the  fifth  cervirtil,  in  which  the  upper  five  vertebra*  were  fimdy  tiniteil 
to  one  another  by  Ikiuv  fusion,  Iiilh  U-en  4piotcii  alnive,  p.  4S*U.  The 
disltM'jiliiin  was  (Ninipletc,  the  IknIv  of  the  fifth  vertebra  resting  n|>on 
the  laniina-  and  spinnus  process  of  the  sixth.  The  injury  wan  cause*! 
by  a  fall  backwartl  u|)on  the  Uvad  and  liack.  Theoretically,  it  may  be 
awnmeil  that  hyperfiexion  forward  of  a  vertebra,  combineil  with  direct 

>  (.litMon  ;  I^ucrt,  );!K>,  H.  p.  4S0. 
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f>re«wure  backward  u[>oii  it,  would  pnxluue  this  forni  of  dislocation,  for 
»y  tlif  flfxioii  a  diastanid  would  l>e  <'ni'rU*d  in  which  tta*  puPttTior  and 
capsular  li<>;un)c'nts  woul<l  Iw  torn,  and  then  the  direct  prcstiure  back- 
wanl  would  rupture  the  intcrvcrtebnd  disk  and  |mMluce  the  displace- 
ment. That  the  injiirv  is  n»re  notwithHtandiu]^  tlio  frequency  of  the 
octcasions  in  which  the  head  is  hent  forcibly  forwanl  Is  to  be  explained 
by  the  normal  freedom  of  motion  in  this  direction  which  allows  the 
chin  to  l>e  depressed  u|H>n  the  breast. 

Of  the  four  4-:lSi'.S  o^  lULATKnAI.  niSI.O(^ATlnN  IN  <»PP<ieiTK  niRET- 
TU>N.s  1  have  been  able  to  examine  the  oritrjnal  re[Kirt?  in  none.  Possibly 
Uic  oDeattributc<l  ttj  Malgai^ne*  is  the  same  as  the  ca^e  de^ribetl  in 
his  Luxations,  p.  .*?7I,  as  unilatenil  forwanl ;  if  ho,  and  if  it  is  retaine«i 
in  the  list,  it  wouhl  seem  prt)[K'r  also  to  add  Martelli&re*s  easeiiieniioned 
by  Malj^ai^nie  upt»n  the  following  |»a^',  372,  as  resembling  hi:s  own  in 
the  associated  sligiit  displacement  luu*kward  of  the  op|W)sit<'  inferior 
articular  prtMvss  with  ruptuit?  of  the  capsule.  In  MalgJiigne's  case 
there  was  also  chipping  ot  the  lower  boriier  of  tlie  articular  surface;  of 
the  dislocato<l  vertebra  on  the  side  of  the  princi|>al  dislocation  with  the 
priKluction  of  a  notch  in  which  the  up|>or  etlge  of  the  underlying  pro- 
cess wa-H  engaged.  Similar  chip[»ing  of  the  same  border  was  found  in 
Miirti'lliC'n/s  cjise,  but  the  arti<'ular  pnx*ess  had  jmssetl  conipletely 
bcyitnd  tlie  underlying  one  and  had  <)cscendcd  in  fn»Mt  of  it  to  a  dis- 
tance of  nearly  one-quarter  of  an  inch.  This  form  is  an  ex:iggeration 
of  (he  unilateral  dish>cation  forward,  and  their  causes  and  hkhIc  of 
pHKluetion  will,  therefore,  Ih?  wmsidered  together. 

In  BILATEUAI.  nisi^x'ATioN  FiuiWAKD  both  inferior  articular  sur- 
faces of  the  dislocjitcfl  vertebni  are  carried  forwanl  beyond  the  anterior 
iKtnlers  of  the  underlying  ones,  and  the  Hxation  is  effecto*!  cither  by 
the  dmpping  of  the  pn»ce.s.scs  into  the  notches  in  front  of  the  latter,  or, 
if  the  movement  forward  is  eombiiuHl  with  anterior  flexion,  by  the 
inttM'tiH*king  of  tho  IxmIv  of  the  up|K'r  vertebni  with  the  pnijecting 
latenil  iKtnhjrs  of  the  up[>er  surface  t»f  the  one  licneath.  lilasius  claims 
that  thin  ii4  etVretetl  almost  as  frequently  by  posterior  as  by  anterior 
flexion*  an  opinion  which  it  is  not  easy  to  accept. 

In  hv[>crflexii»n  forwanl  the  fulcrum  is  fotuid  at  the  anterinr  bonier 
of  the  bo<ly  of  the  vertebni,  and  the  first  etfect  is  to  prothico  diaMtasis 
with  niptun*  of  the  |M>stcrior  an<l  ciipsular  ligtunents,  and  then  :ls  the 
pnyecting  lip  on  the  inferior  anterior  Imrdcr  of  the  botlv  of  the  upper 
viTti'bm  cngiigi^s  in  fmtit  of  the  tipp(»r  lM>nlcr  of  the  lower  one.  and 
the  force  continue^  Ui  act,  not  simply  to  flex  but  also  to  crowd  the  head 
dint^lly  ilown  towanl  the  chest,  the  iMMly  of  tlie  upjier  vcrtelmi  slips 
downwanl  and  forwanl,  by  whieh  movement  the  articular  surfaces  arc 
sepanirt^i  nnten>-iM)sterii>rly.  Then  if  the  neck  is  stmightcne<l  the 
hiMJy  of  tht^  vertebni  may  l»e  raisini  to  its  original  level,  and  yet  the 
diHliX'alion  will  Im*  maintjnne<l  by  interl(«'king  of  the  artietilar  pn>- 
cehses.  (Ji»diT  sueh  einTun»stan«'es  then-  vvt)uhl  l>e  no  anglir  in  the 
direction  of  the  ntn-k,  Iml  only  a  depression  in  the  nane  an4i  a  pn»jec- 
tion  in  the  pharynx  corn','ijM>nding  to  tlie  ImkIv  of  the  iIi.slocat<xl  vertebra. 
Occasionally  the  ApinouM  proceas  with  more  or  less  of  the  adjoining 

*  M«l|Emlini«:  B«Twi  M^d.  rhlnirg..  1653. 
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latnins!  is  hmken  off.  The  intervertebral  <iiHk  is  always  torn,  and  90 
are  usually  tliL*  li^anienta  fluva  and  tlie  intcrspinniiM  lijj^iubnt;  the 
liiugitiidinal  (anterior  and  jMnsrcrior)  liganientH  are  lesK  fnM|ijently  torn, 
otlen  only  stripped  off.  The  spinal  corti  may  be  compressed  or  crushed 
or  stretched,  or  may  e!ftca|>o  injury. 

As  the  articular  snrfae<>s  arc  in  some  cases  nlmost  horizontal,  it  19 
contHiivable  that  the  dihloeution  may  Iw  pnHlnced  bv  direet  vitdence 
acting  u|H>n  the  bone  from  l>ehiml  forward,  without  the  aid  of  either 
ventnd  or  dorsi4il  Hexion  of  the  column. 

In  UMLATKHAL  DiHUXATiux  PouwAUD*  (dislocation  !>y  abduetion 
and  rotation)  the  articular  surface  on  one  side  of  the  up|ier  vertebra  is 
carried  upwanl  and  forward  until  ita  |>o8terior  edge  has  pasned  the 
anterior  edge  of  the  one  witli  which  it  articulates.  At  the  same  time 
tJie  spinous  process  moves  fn>m  the  median  line  toward  the  side  i»f  the 
dislocation,  and   the  anterior  surface  of  the  body  projects  blightly  in 


Fig.  246. 


Fki.  247 


Dtelocatlon  cif  tbe  oerk  by  Bcxloo; 


BUat(^r«l  dbi)oc«tl4in  b/  Acxioti ;  fotirtit  cenrlCAl 


frt)nt  of  that  4if  tlie  underlying  one.  In  short,  tin-  movfinml  is  one  of 
nHntion  and  ab<luction  alx>ut  the  opprwile  articular  surfatv  us  a  centre, 
and  l>y  it  the  vertebral  cjmal  is  but  sli^rlitly  narrowed,  and  but  little  or 
no  violence  is  done  to  the  cord.  The  sr^inml  of  the  column  above  the 
dislocation  i^abdncttfl.nnd  fonns  with  tin-  hiwer  |iart  an  an^de  or  cur\-e, 
the  wjuvexity  of  which  is  on  tlu*  (lishK-atc*!  side. 

The  normal  motion  in  the  articulations  of  this  re^on  is  one  of  n>ta- 
tion  and  alxluclictn.     The  dislocation  is  pm<luced  by  carrying  the  move- 


I  BlMioi  doe.  cit .  vol.  pIv  p.  S3)  fmind  nniy  nn4<  owe  of  nniUtenil  (liKloeiiti<Hl 
— at  Ihp  «Ulb  rarvinil-  miil  even  In   It   thrrr  wm  kino  f^«Gtol«  of  the  iMniiia  Mid  bod/ 
of  the  Kventb  v«rt«bni  oa  the  aide  of  the  diBlocation. 
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mpnt  beyond  iU  normal  limits^  by  any  force  which  ovcr-abduoiH  or 
over-rotates  the  iip|>er  part  of  the  <xilunin.  This  fone  mny  be  an 
exiornal  one,  or  one  (Ievelo|><Hi  by  the  ni(is<'les  nttnch«l  to  the  head. 
Of  tliesi?  disI(>eiitions  by  inusouhir  aetion  Volker'  ettllectixl  fuurteen 
intire  or  le:^ti  certain  i*iLseb,  and  made  them  the  ba^in  of  a  careful  study 
of  the  subject.  Additional  eases  have  sinee  been  reported.  The  move- 
ment which  proiluws  the  lesions  is  a  an(hlen  turn  of  the  head  to  one 
side;  if  it  is  violent,  ill  regulated,  if  its  momentum  is  nncheekiHl  by 
the  nntji^uiistie  niust'les,  it  carries  the  heiid  beyond  it^  n<»rmal  limit, 
and  pnxiuces  the  ilisUKTition  in  exactly  the  same  manner  as  if  an  ex- 
ternal force  had  been  applied  to  the  head  to  turn  it  in  the  same  direo- 
tion. 

Fio.  i48. 


Complete  nnlUtrml  illilncatlnn  by  roUtlon  or  stMluctloa 

In  DIASTASIS  the  lesion  consists  essentially  of  more  or  lesa  extensive 
rupture  of  the  lipiments.  It  is  the  sjime  in  its  forms,  natun%  and 
etiology  as  the  other  varieties,  with  the  exception  of  the  |)ersistent  dis- 
placement of  the  bones  Hud  of  the  change  in  the  relations  of  the  artic- 
ular surfUces  to  ea<4i  other  ;  the  displacement  is  either  entirely  absent 
or  is  slijj^ht  A  singidar  instance  of  the  production  of  a  diitstasis  by 
muscular  action  is  rep<»rte*l  by  I^isalle  :*  a  cni/.y  man,  <H)n(intMl  in  a 
stniit-jacket  in  a  chair,  jerked  his  head  violently  lmckwan.1  untl  for- 
wartl,  beciime  at  once  piiralyztnl,  and  die<l  a  few  hours  later.  The 
autt»j>sy  tliscloHod  a  seiwiration  Ix-twei-n  the  fifth  and  sixth  cervi<ml  ver- 
tebra?, with  rupture  ot  the  |M>st*!rior  liniment,  the  interspinous  musides, 
the  lipimenta  tiava,  and  the  intervertebral  di^k.  The  [itissible  prcKhic- 
tion  of  hrenuitomyeliu  is  to 'be  Uirne  in  mind. 

Symptoms.  VnihtUi'tit  dixlacntitm  fonrani.  The  |M>stim* of  tlie  head 
has  varied  so  |i;rcjitly  in  the  rejMirt^:**!  ca'^'s  that  it  is  of  no  value  as  a 
symptom.  Not  only  may  the  abduction  of  the  np|HT  S4';rment  of  the 
cidumn,  which  is  ne<v-s.sary  to  the  prtMluetion  of  ilie  dishK'iition.  I>e 
a1m(»9t  entirely  corrt»cte<l  by  the  sinkini?  Inick  of  the  artiotilar  prrK-ew 
of  ll»e  iip|»er  vertebra  into  the  notch  of  the  lower  one,  but  even  if  it 
jM-r-^ist-s  it  mav  bcs<»  far  citmfM»nsjite<l  for  or  ohs<Mired  by  flexion  in  the 
•KH'ipito-atloid  and  rotation  in  the  atlr»-nxoid  nrticulatiim,  that  it  will 
not  \k*  re<*ttjrTiiw«l.  The  fiifv  is,  however,  usually  turne<l  away  from 
the  side  on  which  the  disli»catinn  hius  taken  place.  A  pjiinfid  pn»mi- 
nenoe,  swellinjj:,  or  ronndint;  can  l>e  re<'<»]E:ni/XHl  on  the  clish»cate<l  side ; 

>  Volkvr:  iVutM^lic-  Z«lt»rtirift  ffir  Chlr.,  11^6,  vol.  vl.  p.  iM. 
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it  19  due,  accordiiifc  in  Vnlker,  to  tlii^  aii^le  created  in  tbe  coliiDui,  i\u* 
slight  projection  of  tin*  !mi»sv*'rst!  pnwrss,  m»d  tliiM-(U)lrart(.*<l  ctimliliiiti 
of  the  iiiiisclos.  <)li.s<TV(.'i>i  ilirtt;r  n^  lu  ihi.*  coiuliliun  of  the  inut*cleson 
the  op|x>site  side,  some  i*L'|>ortinji  ihein  rehixcd,  olherh  <'antr:ieti*d,  Tli^ 
deviation  of  tl»e  -liniMous  pi'oces**  of  the  <iisloc;ited  vertehra  ta  tlie  side  - 
of  the  di^tocntion  is  a  vahiahlo  nign  when  it  can  he  recognized,  hnt  tlie 
depth  nt  which  the  4hir<l«  fourtli^  and  (itUi  spinous  proresAo^  nre  plaoeil 
IM  Hucli  that  tliL'ir  position  cannot  MHually  be  determined,  and  while  thnt 
of  the  second  can  always  Ik.*  frit,  its  deviation  inny  U-  nnre<xt)Lrnifjihic, 
l)eo3tirie  the  j)ositir»n  of  the  nnderiyinp  <»nes  with  which  it  ninst  1m*  com- 
|>are<.l  rt-nmins  unknown.  The  projection  of  the  hotly  of  the  vertehni 
in  the  pharynx  i.s  Hontetinies  reoognizuhle  l>y  the  tinger  introduced 
thnftigh  the  mouth. 

The  lost  nanie<I  three  signi*  are  diiignostie  if  fracture  can  he  exclndo<1, 
but  as  the  locit  two  are  nnreix»gui/jdde  in  many  ciis<?**,  the  first,  the 
existence  (»f  a  painful  prominence  on  llie  side  of  ihe  neck,  18  the  one 
ujMm  which  the  surgeon  will  usually  have  to  de]K'ud. 

C^se»  may  otjcur,  as  they  hove  occurred,  in  which  the  syn»ptoms  are 

so  obscure   that  a    diagnosis  l>e- 
Fici.  240.  tween    disloi^tion    by     nuis<Mdar 

action  and  inns(*ular  rheumatism 
cannot  I >e  |M)8itiveIy  made.  Un- 
<Ier  such  circunislances  the  mani|H 
nlutions  that  would  retlnee  a  dis- 
hkcation  if  it  were  present  should 
be  (^refullv  made.  If  they  re- 
ihicc  ihr  deformity  and  relieve 
the  symptoms  they  both  establish 
tin*  diagnosis  and  cure  the  t>atient. 
In  hitatrrai  tlixiocafion  fnnntrd 
tlie  symptoms  vary  greatly.  The 
head  may  l>e  l>ent  far  fonvanl 
toward  the  eliest  with  marked 
prominence  in  the  nai^*  of  the 
neck  of  the  spinous  prtMysp  of 
the  vertebni  next  below  Ihe  dis- 
liK'jileil  one,  or  it  may  Ik*  Ik-hI 
backward  orltackwanl  and  to  on«? 
side,  with  marke<l  ]»rojeetion  of 
the  tnichcii  and  [u'rhaps  lar\'nx, 
and  irre^nlarilv  in  the  outline  of 
Ihe  front  of  thi'  colinnn  r(K?i»gnix- 
al)le  by  i>alpation  through  the  ttoft 
parts.  The  head  may  l)e  rigidly 
tixixi,  or,  more  nirely,  freely  mov- 
nlile.  These  fliflerenee^  de}x>nd 
partly  <in  the  ^Misition  of  the  djs- 
looatcd  bone,  the  pn'senw  or 
absence  of  a>wvH*iate<l  fmcturc>.  and  the  extent  of  the  injun*  to  the  etm- 
nccting  Iigninetit8,  (Kirtly  on  the  direction  an<l  clmnicter  of  the  disluivi* 


Bttatcful  auUieatlun  fbrwmnl  n(  thv  linh  cvr- 
TtMt  vertebra,    irmfi  •  |>tui«««rmpli.} 


DlSLOCATlOyS  OF  THE  CERVICAL   VERTEURjE. 


507 


iD^  force,  and  partly  on  the  contraction  or  relaxation  of  the  muscles 
which  control  tlio  |Misition  taken  by  the  unaffectc<l  joints*  ai>ove  tht-  seat 
of  ii»iurv.  In  the  majority  of  ca.s<:.*s  the  head  is  bent  forwnnJ,  arid  an 
an^lif  with  its  upex  <iirect<'(l  Imckward  i.s  foruied  by  the  two  f-e^uu*ntH 
above  and  below  the  dinlocation.  Attempts  to  move  the  head  and 
presHure  at  the  .seat  of  injnr}'  are  ver}*  (Niinful.  In  these  patients  the 
irr^ularity  in  the  line  of  tlie  transverse  processes  may  sometimes  l>e 
recognize<l  by  the  touch  ;  and  if  the  di^^location  is  not  ttM»  low  the  pn*- 
jection  of  tlie  bociy  of  the  vertebni  may  Ik'  felt  in  the  pharynx. 

Of  the  symptoms  of  ftiiattral  di^hK'fUion  ftrtckirarfi  nothing  ixwitive 
can  be  Kiid.  In  most  of  the  sup|x>.He<l  cases  the  head  has  been  iK-nt 
backward,  the  face  directed  wmiewliat  upward,  the  tissues  of  the  fn)nt 
of  the  neck  ten^,  and  respiration  an<l  deglutition  somewhat  interfen^l 
witli. 

In  bifairraf  didocntion  in  ojAjmttitc  directioiut  it  seems  probable  that 
the  head  would  be  fixe<l  in  rotation,  but  possibly  not  abducteil. 

l\iiahfsi»^  INirtial  or  complete,  Is  fre<piently  oliscrved.  It^  immediate 
importance,  it^  nrgt^ncy,  as  a  symptom  varies  accordingly  as  thedislo- 
rateil  joint  Ls  alMive  or  lielow  the  |>*>int  of  exit  of  the  phrenic  nerve^ 
The  finirth  cervitral  nerve,  from  which  the  phrenic  mainly  arises, 
thonjxh  it  receives  a  branch  also  from  the  third  or  fifth,  leaves  tl»e  ver- 
tebral canal  thn>ug;h  the  fitramcn  l>etwecn  the  thirti  and  fourth  verte- 
bra*, but  leaves  the  side  of  the  cord  at  a  somewhat  higher  p)int.  A 
dislocation  l>elow  the  thinl  cerviwd  vertebra  may  rauso  imndy.si.s  of  all 
the  accessory  muscles  of  respiration  that  act  by  rjiising  the  ribs,  but, 
the  diaphragm  continuing  to  act,  prolongation  of  life  is  )K)ssibIc.  If, 
on  the  other  hand,  the  tlishwation  is  at  a  higher  p«jint,  and  the  trunks 
going  to  form  the  phrenic!  nerve  are  injurwl  or  the  nonl  is  so  eompresw'd 
or  lorn  that  the  integrity  of  the  corresponding  fibres*  within  it  is  <le- 
stroye<i,  or  they  are  all  cut  off  from  the  respiratory  centre,  then  the 
diaphragm  also,  being  no  longer  inner\'ated  ny  these  nerves,  imme<U- 
ately  ceasfs  to  art,  and  the  indiviilual  dies  asphvxiatt»<l.  In  a  few  cases 
the  threatening  symptomn  liave  lM?en  in.stnntly  relieve*!  by  changing 
the  [>osition  of  the  patient  or  by  nystenrntic  re<hicti<)n  of  the  disloca- 
tion. In  all  such  threatening  cases  and  in  those  that  are  immt-iiiately 
fatal  the  injury  is,  as  a  rule,  at  one  of  the  up|)cr  joints.  In  the  ex- 
ceptions there  have  been  associated  injuries  to  which  the  death  is  to  be 
attributed. 

If  the  pandysis  i.h  due  to  compression  or  laceration  of  tlie  cord  it 
may  be  complete  of  both  motion  and  sensation  below  the  point  of 
injur)-,  or  it  may  involve  only  the  motor  nerve*.  It  seems  proliable 
that  the  partial  |>jmilysert  are  due  to  pressure  not  upon  the  con!  but 
U|>on  a  nerve  Iniiik  in  the  intervertebral  foramen.  (See  also  Ha^mn- 
lomyelia,  in  Chapter  XI.) 

I»S3  of  control  ovrr  the  sphincten*,  inmnlTncnce  of  urine,  and  the 
other  s<.'<rondary  Sfyrup(«>n»s  of  injury  to  ihe  <s>rtl  have  been  alniidy 
consiilrntl, 

PrognosU.  The  mortjdity  of  distociitions  nf  the  lower  six  crrvif^l 
vcrtebne,  rxrluding  rase^  of  diastjisis,  eannot  l>e  |M»*ilively  detemiinetl 
beouise  of  the  uncertainty  of  the  diagm»sis  in  cases  that  recover  ;  it  is 
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highest,  prol^ably  75  per  cent.,  in  bilateral  dislocation  forward,  and 
ijjiK'h  loss  in  the  nnilatcnil.  In  tl)o  tlital  eiises  death,  a?  a  rule,  conies 
proinjitly,  willnn  the  iirst  week.  Suppuration  has  l)een  ohbervinJ  aUuit 
the  seat  of  injury  in  cases  that  rcnminetl  unrc<iuced.  In  a  number  of 
cases  gradual  improvement  l»as  taken  phice  in  the  attitude  and  mobility 
of  the  neck.  In  one  reported  by  Walton*  of  Hup|K>setl  dislocation  of 
the  third  cervical  forward  tlie  symptoms  did  not  U'nmie  niarkwl  until 
twi>  months  after  the  atx*ident  and  then  inort'ased  Xw  conij>iete  ht^iplesrt- 
nesi* ;  fifteen  months  after  the  accident  they  suddenly  improve<l,  and  a 
month  later  recovery  was  complete. 

Treatment.  In  unihtcral  di/tlocfttlan  fnnraiui^  at  Ica.'^t  in  those  pro- 
ducwl  by  muscular  action,  Volker  says  reduction  is  usually  easy  and 
free  from  danirer.  Mention  has  Iweu  made  above  of  the  ciise  in  which 
a  l>oy  reduce*!  his  own  disltK-ation  by  resting  his  liwid  and  shoulder 
ajypiinst  a  wall  and  pressing  upon  the  prominence  in  the  neck  with  bis 
thumb. 

ISimple  traction  upon  the  head,  the  counter-extension  beinp;  made  by 
the  M'eight  of  the  body,  followed  by  rotation  of  the  face  towunl  the 
dislocated  side  has  proved  successful,  but  it  seems  better  and  is  jirener- 
ally  recommended  that  the  articular  process  ylwnild  be  freed  by  still 
further  alMluctin^  the  head  and  upper  segment  of  the  column  (away 
from  the  side  of  the  dislocation),  aud  then,  when  freed,  should  be 
rotate<l  backward  into  place.  If  traction  is  useti  it  sliould  Itc  made  in 
the  direction  of  the  h»ng  axis  of  the  n|>]»er  segment,  not  in  that  of  the 
lower  one,  for  in  tlie  latter  case  the  strain  would  ci>me  wholly  or  mainly 
upon  the  nntorn  connections  (m  th**  non-dislocated  side  and  rather  tend 
ti>  depress  the  dislocatwl  articular  pn>cess  still  further  in  fnuit  of  the 
oorrespon<Iing  lower  one  than  to  raise  it  above  it. 

Bilatcrtd  riUfocafiona  in  oppotfife  dircciionn  are  to  be  classed  with  the 
prece<]ing  as  dislocations  by  abduction  and  rotation,  and  tr(>tttcil  in  the 
same  manner.  Prolmbly  the  differential  diagnosis  could  not  1h*  made 
clinically. 

In  f>iiiifcrahlin/fx*a(l(mji  fonrn id thv  nictluMls  that  have  Iw'cn  employwl 
with  success  have  combinc<l  traction  U|Hin  the  head,  cither  in  thcsitilng 
or  recumbent  posture,  with  pressure  upon  the  front  and  liack  of  the 
neitk  at  suitable  |>oints. 

At>er  rtMluction  the  patient  should  ])e  kept  quiet  for  some  time,  and 
if  reproduction  of  the  disloc:»tion  is  feannl  a  retentive  dressing  should 
be  applii-d.  It  must  Ik*  rigid  enough  to  prevent  any  flexion  of  the 
neck  forward  or  backwanl,  ami,  after  unilateral  dishn^ition*  should 
include  the  head  so  as  to  prevent  rotation.  Such  u  dressing  can  l>e 
conveniently  made  with  plaster  of  Paris. 


DISLOCATIONS  OF  THE  DORSAL  VESTEBBJE. 

The  cartilaginous  surfaces  of  the  articular  processes  in  the  dorsal 
n.'gion  are  placed  more  nearly  in  a  vertii-al  plane  than  tlii»M'  of  the 
oervinil  vertebnc ;  the  superior  ones  k»ok  baclcwanl  ami  slightly  up- 
ward and  outward,  the  inferior  ones,  with  the  exwpiion  of  those  of 

*  WaU4iii:  BcMitnn  Mixllcal  Ktwl  Suntlcftl  Joani«l.  M»n:h  21.  ISW. 
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the  twelfth,  look  forward  anrl  Alightlv  (hiwiiward  and  inward  ;  the  infe- 
rior ones  of  the  twelfth  are  phiee<l  like  lho.se  of  the  lumbar  vertebn© 
and  look  outward  arul  somewhat  forward.  This  iiis|>osition  d^ws  not 
in  itself  make  disliK^ition  t*>  either  side  by  n>t4ition  or  (llrenrt  disloca- 
tion baekwanl  with  fraeture  ditlicult ;  dislocation  forwani  inuiadepot^- 
sible  by  flexion  suflicient  to  raise  the  inferior  articiihir  procefwes  of  the 
up|)er  vertebrae  alntve  the  superior  ones  of  the  lower.  Dislocation 
between  the  twelfth  dorsal  and  first  lumbar  vertebne  w>i-msto  be  nuieh 
less  favoreil  by  the  relations  of  the  pro4iesse.s  and  yet  this  is  the  p<iiut 
in  the  eijuibiueil  dorsil  and  lumbar  n^iouH  where  disloesitinn  is  by  far 
nK>st  common,  Hlasius*  colleeted  twentv-lwo  casei*  in  which  ihcchar- 
a*;ter  of  the  dislocation  wasdemonstnite<l  by  autopsy  ;  of  these  one  was 
of  Uio  third  dorsal  vertebra,  three  of  the  fifth,  one  of  the  sixth,  one  of 
the  ninth,  thrtM^  of  the  tenth,  two  of  the  eleventh,  and  eleven  of  the 
twelfth  ;  of  the  doubtful  cases  ten  were  thouj«^hl  to  Ih?  of  the  twelfth, 
four  of  tlie  eleventh,  and  one  each  of  the  fifth,  eighth,  and  tentli. 

The  observed  varieties  are  the  bilateral  forward  and  backward  with 
ulxmt  i^pial  fre<|uency,  tlie  bilateral  in  opitosite  directions,  and  the 
lateral.  Of  the  latter  there  are  4»nly  two  demonstrate<l  eases,  H«^ll  and 
Mi»hrenstein,  twelfth  dorsal,  and  even  in  these  Hlasius  thinks  the  injury 
was  primarily  a  unilatenil  dislocation  forward  ar  backward,  which  waa 
followetl  by  botiily  lateral  displacement.  In  the  few  cases  in  which 
the  condition  of  the  adjoining  ribs  is  noted,  tliese  have  Ix'en  found 
flometiines  dislocated  and  sometintes  fractured  not  far  from  the  column. 
The  dejrrec  of  injur)*  to  the  con!  varies  with  tlie  character  and  extent 
of  the  displacement.  Other  pathological  conditions  liave  been  consid- 
ensl  alcove. 

Causes.  The  caiises  have  l»een  forcible  flexion  of  the  trunk  f4»rwanl 
and  the  direct  action  of  )^reat  violence  u|)on  the  back  or  siile  of  the 
8pinal  column,  as  in  the  fall  of  a  heavy  object,  or  the  j>assage  of  the 
wheel  of  a  w:jgon  across  the  bcKly. 

Symptoms.  The  sympt4»ms  of  the  dislociition  are  found  in  recog- 
nizidile  ehan^*^;  in  the  {Misition  and  relations  of  the  dislocate*!  vertebne, 
es|>ecially  in  tlie  prominence  of  its  spinous  pn>ceiisor  of  the  underlying 
one,  or  in  its  lateral  displacement,  and  in  a  <!eviati(in  of  the  column 
which  cn^ates  an  angle  at  the  seat  of  the  disl4>cation,  the  aiK'X  of  which 
is  usually  directed  backward.  In  some  cafics  it  is  not***!  that  the  artic- 
ular processes  of  one  or  the  other  of  the  two  adjoining  vertebne  form 
pnmiinences  under  the  skin. 

Excessive  mobility  at  the  seat  of  di^tlocation  has  a1<H>  been  observed 
in  most  cii?ses. 

Pandysirt  apj>ears  to  l>e  m<»re  common  and  more  complete  in  the  for- 
wani than  in  the  backward  dislocations,  and  in  a  few  cases  haa  disap- 
peared after  reduction. 

The  symptoms  resemble  .so  closely  those  of  fracture  that  the  difler- 
cntial  diai^nosis,  in  the  absence  of  |wst-mortem  examination,  (*:in  nirely 
l>c  made  with  tn-rtjiinty.  The  failure  to  obtain  en^pitus  is  no  pnx)f  of 
the  al>s<'nce  of  fnicturc,  and  when  pn\s<Mit  it  nuiy  Ir»  due  to  the  presence 
of  an  iissociatetl  unim|>ortant  fracture.     He<]uction  and  die  absence  of 

1  DIuiiu:  Loo.  dt.,  vol-  elil.  p.  M. 
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a  tendency  Co  reproduction  of  the  deformity  urc  the  best  ohtainahlo 
evidence  that  the  injury  wa.s  a  dislocation. 

Prognosis.  Tlie  proj^nosi^,  as  rcganls  cither  the  preservation  of  life 
or  the  full  i*ostoi*ation  of  Aiuotion,  is  not  fuvorahlu.  The  uncertainty 
of  the  diagnonis  in  most  cases  *tf  nurvival  and  the  coniparative  few- 
ness of  the  cases  deprive  the  ]K'rcentapes  of  vahie,  and  it  am  on!y 
he  said  that  the  injury  hocuih  ntoit;  likely  to  prove  fatal  when  it  is 
situated  in  the  upper  |Mirt  of  the  region  tjjau  w  hen  in  the  lower,  and 
that  in  ijuite  a  nunil>er  of  caAes  more  or  lesn  complete  recovery  \\a& 
lollowed. 

Treatment.  Reduction,  by  extension  and  counter-extension  at  tlie 
hip  and  shoulders,  has  bivn  tried,  and  vometinieA  \vitli  sucrcf^i.  If  it 
h  obtained  the  ]>atient  must  l>e  kept  abnolutely  recumbent  for  fieveral 
weeks,  and  preferably  with  the  trunk  enveloped  in  a  pla8ter-t*f-Paris 
dn'ssinj;,  and  the  sime  mcasun^s  should  \iv  employ wl  even  when  re(hic- 
tion  has  nnt  been  efTeete<1,  in  order  to  favor  tlie  eone^ilidation  of  the 
bones  in  their  new  positions. 


DISLOCATIONS  OF  THE  LT7MBAR  VEBTEBILC. 

The  iKissibility  of  the  occurrence  of  pun;  dislowitiiui  of  the  lumliar 
vertebrae,  which  has  Itcen  long  in  doubt  because  of  the  close  interlock- 
ing of  the  processes  and  the  strength  of  the  ligaments,  is  proved  by 
two  cjises  collected  by  Blasius  and  also,  it  may  be  wiid,  by  two  others 
in  which  there  was  present  associate*!  but  uiMrn|K)rtant  fracture  of 
some  of  the  processes.     The  first  two  cases  an-  those  of  Curling'  and 

Curling  presented  a  sj>ecinien  preserve*!  in  the  Ijond<»n  Hospital 
Museum  :  the  intervertebral  disk  l>etween  the  third  and  founJi  lum- 
bar vertebra;  was  di^troyed,  with  sliglit  splititrrint^  <d'  I  he  etige  i»f  the 
bone  at  one  or  two  places;  the  ImhIv  of  the  thiiil  projccte<l  nearly 
half  an  in<rli  in  front  of  that  of  the  fourth,  and  llu*  ailicular  pn>ccsfees 
of  the  two  bones  were  separate*!  to  the  siunc  distance;  the  ligtiraeutA 
ciMin(>oting  the  laminic  and  the  spinous  ]>roceRsos  were  stretcWl  but 
not  materially  torn. 

The  other  two  eases  are  those  of  Keig'  and  ChK]uet.*  In  the 
f^trmer  a  sailor  tweuty-lhrcL'  viars  ohl  was  crushwi  under  a  heavy  inn 
cylimler  which  fell  aci'oss  hi^  back.  The  secfnid  lumlmr  vertebra  was 
displace<l  back  wan!  seven  lines,  the  upjH'r  articular  pn»cessof  the  third 
iK.'coming  lodged  in  the  notch  of  the  sei-oud  ;  the  tip  of  the  right  l<»wer 
articidar  ])rocess  of  the  second  was  broken  off  but  not  eepanited  fn»m 
the  rest ;  the  left  transverse  pn)eesses  of  the  first  and  sei^md  vertebrap 
were  broken  off  (by  mustMilar  action,  it  wus  thought),  and  th**  spinous 
>nK'<'sses  (tf  the  ninth,  truth,  and  eleventh  ilorsal  vertc-bne  and  the 
eft  elevrnth  am!  twelfth  ribs  were  broken.  The  right  sacro-lumlmlis 
nuisele  was  completely  divide*!  transversely,  and  the  liver  and  8]>lecrn 
wett!  ruptured, 

■  (Ntrlintt  -  Umiinn  llr«pit«l  Bciporti.  vol.  HI.  p.  3.Vi. 

>(^u<)t4?d  bv  HIiwitM:  JxM*  cit.,  vi>l.  e(l[-  p.  65. 

'  Kv\u  •  ^'luntdt'ii  Jalirbuch..  vol.  evil.  n.  «D.     (tilulni  wri(<M  the  Duua  KsU.) 

*  HlMlui:  ivuc.  eit.,  ftiiut  Journal  dtw  lhffonn\U%  vol.  l  p.  453. 
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In  another  ca^e  T'orta  fouiKl  ni  the  nutopHj  n  pure  diastasis  between 
the  third  and  ftujrtfi  lumlnir  viTtt-bne,  the  oonen  being  soimrated  a  ft-w 
lines  without  hiteral  or  antcro-|n'Stcrior  difeplacenicnt,  ann  all  tlie  liga- 
ments Ix'ing  torn  ;  the  spinous  |ir(xvs8  of  the  third  was  broken  at  ita 
base. 

The  conditions  wluch  so  eHectually  op[M>tie  disloeation  with  or  with- 
out fracture  are  the  ^reat  brea<Ith,  tliickneHs,  and  elasticity  of  the 
intervertebral  di&ks,  the  large  masse>  of  muscle  lliat  lie  on  each  side 
of  the  spinous  processes,  and  the  arninj^emont  of  the  articular  pro- 
cesses bv  which  those  of  each  upjKT  vertebra  are  nx^eivetl  between 
those  of  the  next  lower  and  are  thus  al>soIutely  prevented  fn»m  mov- 
ing laterally  or  fnmi  being  .sejanited  by  bteral  Hexion  without  fracture 
of  one  or  the  other. 

Symptoms.  The  symptoms  are  irregularity  in  the  line  of  the  spinous 
priKV-^^es,  liK*al  jKiin,  di:sal»ilitv,  and  niore  or  lesH  c^^mplete  |mra]y$is  of 
the  parts  l>olow.  As  the  spinal  eord  is  replaced  throughout  the  greater 
jNirt  of  this  section  by  nerve  trunks,  the  (^luda  eiiuina,  which  leafl 
completely  till  the  canal,  the  jMiralysis  is  less  likely  to  Iw  c»>nii>Iete  than 
when  the  injury  is  at  a  highev  |>oinl,  and  it  is  also  more  e^isily  recov- 
ered from  it  the  displacement  is  corrtx;twl. 

Prognosis.  The  progntvsis  is  more  favorable  tlian  in  dislocations  of 
the  dorstil  and  cerviwil  regions,  presumably  Invause  of  the  usual 
ab^'iice  of  injury  to  the  conl,  and  the  less  extent  of  the  paralysis  ;  and, 
while  many  of  the  cases  have  promptly  proved  fatal,  death  bad  usually 
l>een  due  to  associate*!  injuries. 

Treatment.  In  buck  wan!  dislocation  reduction  appears  not  to  have 
be<Mi  difficult ;  it  h;ts  Injen  obtaineil  by  pressure  U|miu  the  projecting 
spinous  process,  with  or  without  fonuble  extension  of  the  cobimn.  In 
a  case  re]wirt*sl  by  Harrison/  dislocation  backwanl  of  the  thin! 
lumbar  vertebra,  reduction  was  obtaine«l  with  the  aiil  of  nna'sthes'ia  by 
extension  and  counter-extension,  c<3mhined  with  moderate  pressure 
upon  the  spinous  process,  while  the  |)atient  was  lying  u|H>n  his  back. 
The  panilysis  beg:in  to  diminish  on  the  following  day,  and  complete 
recovery  followcil,  although  a  slight  projection  in  the  line  of  tlie  column 
piTsisted.  A  plasler-<>f- Paris  jacket  was  worn  for  four  and  a  half 
months. 

PoHiiibly  the  plan  recomniende<l  by  some  of  the  older  surgeons,  of 
combining  flexion  forwanl  with  tniction,  would  be  necessary  or  useful 
in  some  cases.  It  could  be  etfi'cted  by  placing  the  (uilient  on  his  bi-lly 
across  the  siile  of  a  barrel,  or  by  raiding  him  on  a  cloth  pashcd  under 
his  belly. 

■  HarriaoD:  Laoovt,  lScf5,  U.  p.  U4. 
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In  sixteen  the  body  was  wimplrtvly  diKliicated  forward  and  upward 
ii|}<>n  tlie  MiaMiil>riiini.  In  ilireeur  four  backward  ;  in  two  the  dislocation 
wus(  int*on»|)lrtt'  forward,  und  in  one  tlic  two  M'gmentK  were  sepamted 
longitudinally. 

Causes.  The  injury  has  been  produced  by  direct  and  indirect  vio- 
lence, and,  possiblVf  in  one  or  two  cases,  by  muscular  action.  Guinea/ 
in  the  re|Mjrt  of  a  catte  of  tetanus  in  a  boy  thirteen  years  ohl,  states 
that  *y\\  tlie  seventh  day  he  fiiuud  the  brwwt  elevated,  all  the  falsie  ribs 
diljplaced  and  carrie<l  upwani,  the  stcnnini  bent  at  the  jtuiction  of  the 
first  and  second  pieee.s,  and  fonuin|^  with  the  ensiform  pnxvss  an 
eminence  three  inehe.H  IukIi.  The  piH:toral  inust^les  were  forcibly  cou- 
tracte<l,  while  those  of  the  ab^iomen  were,  if  not  in  their  natural  condi- 
tion, at  least  muc-h  relaxed  teoni|ttired  with  their  previuu?*  condition). 
On  the  eijrhteenth  day,  the  tetanus  havin|;  ceas^Hl,  il  is  notcfl  that  the 
deformity  of  the  hreatst  p*r.siste<l.  I  undi'rst;md  this  to  mean  that 
there  wjls  an  aujrular  displacement  at  tlu'  jiinrtion  of  the  first  and 
second  pieces,  the  ajK^x  \m\\^  directed  Iwiekwanl,  and  the  ensiform 
proecA.s  diiitant  three  inches  ftirtlker  than  usual  from  the  spine. 

In  two  other  ai^ises  ninscular  action  may  |>ossibly  have  been  the 
determining  cause,  but  the  mode  of  pniduetiou  is  obscure;  in  one  of 
them  (I)rache.  tpioted  hy  Malgaigne),  a  y»)uujr  man  fell  into  n  <vllar 
with  «»me  falling  timlKT,  which  rested  u|H»n  his  chest;  while  striving 
to  free  hims^'lf  he  felt  a  snap  in  the  regiitn  of  the  siernunu  and  the 
dislocation  was  thought  to  have  be<*n  then  pr<«luec<I.  In  the  other 
(Ancelet),  a  bov  thirt*'en  years  old  was  exen-ising  on  luinillel  bars  with 
his  chest  l)ent  forward  ;  his  fwl  unex|M'cte*lIy  touelied  the  ground,  and 
a  forward  di^l^x^lliou,  complete  on  only  the  letl  si*le,  was  pnnlm^e*!. 

In    the  ca<e  of   longitiidiu:d    s*'|>jiration  (Aurmn   au<!    IMvid),  the 

i)atirnt  fell  tmuk  a  height  of  fifty  feet,  striking  on  his  back  across  a 
ow  wall  so  that  his  hciul  wa-s  on  one  side  and  his  legs  on  the  other. 
He  r(?eeived  at  the  s;ime  time  a  fracture  »tf  the  spininis  proeess<»fl  of  the 
hwl  two  dors;il  vertebne,  and  the  disloratiou  (a  diastasis)  seems,  there- 
fore, to  have  been  |»riMlu«Hl  bv  hy|M'r-<lorsid  flexion  of  the  spinal  c<d- 
nnin,  by  whii^h  the  two  segments  of  the  sternum  were  ]»u1Kh1  ajMirt, 
The  «Ls<»  si'cms,  to  sitme  extent,  to  winfirrn  (he  theitrvof  the  |>ossibilitj 
of  disl(K*ation  by  muscular  action.     The  [Kitirnt  n'coventl. 

In  ihriH!  e;»scs  a  forward  tlisliM-alion  was  niiisiMl  bv  violence  n*«»eiv*Hl 
directly  U|H>n  the  front  of  the  chest,  prestnnalily  up4»n  the  manubrium. 
One  patient  (Anrrtin)  fell  with  a  ladder,  striking  his  chest  agnin-it  one 
of  the  rungs  :  another  (Malg-aigne)  ft?ll  against  the  gunwale  of  a  lM>al ; 
the  third  1  FK'uiey  ^)  wu,s  struck  and  killwl  by  the  |K»le  of  a  w»gt>n. 
Draehe^s  ea.sG  also  is  »oinetinK*s  qtioted  ai^  an  example  of  direct  vio- 
lence, and  so  |xTha]>s  may  \h^  Kichet '.**,•''  in  which  f*i»ine  Ixixes  of  soap 
fell  u|w>n  a  mnn,  an<l  cnus*xl  a  dish)ention  ku-kward  of  the  Inidy  ujum 
the  manubrium.  Keid's  patient  was  kicke<l  by  a  mule;  the  ilireetion 
of  the  displatvineni  is  not  nu'nti<uied. 

In  Diivemey's*  patient  the  injury  was  com[K)und,  and  wa^  caueed 

*  Oninr*'   Arrh  in*n  «!c  MtM  ,  Irt.Tl,  vol   x\x.  p-  3Ba 

*  Frfinrv  :  Hull.  tU-  U  Hik  Anfttnniif|U«.  IsflH.  v»t   %\\\.  p.  419. 
>  Richft*.  rrp<>rt<Ml  hv  Slnnly  tn  Hull   Ht'  !■  Hoc   Aimt..  Id57.  vol  II.  p.  30ft. 

*  Duvrriify  i  MftladiM  iIba  0»,  ITal,  v»l-  \.  p.  23G. 
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DISLOCATIONS  OF  TUE  STERNUM. 

(See  AU80  Fractures  of  the  Sternum.) 

Under  this  title  are  included  only  dinlocations  of  tlie  iiornml 
divisions  of  tlie  stemiun  from  one  another,  not  those  uf  the  sternum 
fmni  the  cluvi<*lu8  or  from  the  f^irtila^es  of  the  ribs;  they  are  those  of 
the  Ixnly  from  the  manubrium,  and  of  the  enaiform  prooess  from  the 
b<Klv. 

Dislocations  of  the  Body  from  the  Manubrium. 

The  manubrium,  constituting  nearly  the  upi>cr  third  of  the  fitermim, 
18  unitc^d  t^)  the  second  piece,  the  Inxly,  by  a  layer  of  iiiter|¥>sed  nirti- 
la^,  sometimes  hyaline,  sonieiimes  nn*re  or  less  diHtinctly  fibrous, 
and  sometime-s  rontuinin|ir  a  central  hynf>vi;ii  kic.  Hrrile  hp<nk8  of 
this  central  sac  as  of  rare  occurrence  ;  Maisonncuvc  and  JSrinton  found 
it  in  ulxjut  two-tliinlH  of  the  trases  examine<L  Ossificjition  of  the  Uiml 
(K-casionallv  takes  place  in  a<lvanced  life;  the  earliest  age  at  which  it 
has  been  obsi'rvwl  is  thirty-four  years. 

The  second  cik:*tal  cartilaj^e  urticulntes  with  Iw^th  these  scgmenta  of  the 
sternum  at  their  junction.  Although  tliis  divisi<tn  of  the  sternum  into 
segments  was  descrilxHl  by  the  anatomists,  no  a(*count  thcn**»f  apiMmrs  to 
have  been  taken  by  surgeons  until,  in  1842,  Maisonneuve'  read  In'fore 
the  Acadf  mie  de  Mr-ilecine  in  Paris  a  paper  in  which  he  wdled  attention 
to  the  anatomical  divisions  of  this  l>one,  and  re|>orte<l  two  cases  of  dislo- 
cation of  the  ImmIv  from  the  manubrium  wliich  hud  come  under  his 
observation,  and  in  which  he  iuul  made  the  autopsies.  Karlier  rcHNtrds 
bIiuw  several  cases  whicli  were  d(»ulitless  dislocations,  but  Maisonncuvc 
was  the  firet  to  se[>arate  tliem  from  the  class  of  fnictures  and  apply  this 
tiame  to  them. 

The  injury  is  not  a  common  one,  even  if  allowance  \h  made  for  the 
probubie  description  of  somr  iis  fnictures.  Malgaiguc,  in  IS^.O,  could 
wdlcct  only  ten  examples,  although  he  included  in  the  list  several  of 
the  older  eases  re|>orted  ilh  fractures  ;  Amrelet'  colK»ele<l  sixteen  case* 
of  all  kinds,  Brinton*  thirteen  of  dislocation  forward,  and  added  one 
of  his  own.  Gurit,*  in  his  talde  of  fractures  and  disiistases  af  the  ster- 
num, has  twenty-nine  cases  clarified  as  diastasis  betwwn  the  first  and 
second  pieces,  and  three  l>c(wetMi  the  second  and  thinl.  Adding  to 
these  those  (pioted  by  Aneelct,  nHnton,  and  Servier,*  the  lint  is  inrrcjiscd 
to  more  than  fi:)rty.  Only  one  of  the  jmtients  was  a  womaii^  and  the 
ages  rangetl  from  thirteen  to  more  than  siacty-five  years. 

>  Mttisunneui'r:  An>K   N^n  dc  M^  .  1M3.  rol.  zir.  p.  Si9. 

•  AiiC4?lpt:   iJjwoltr  r!r«  H/Spit»u».  IHrta.  j.,  257, 

*  Brinltiu  :  Atiicn  tt  uf  the  Mcxlical  Srfcticc«,  Jaly,  1897,  p.  S9. 
*Oarlt:  Dlf  Kn-  ■.  1H«-J.  vol,  it.  p  ;U. 

*8orvier;  Diet,  lit..  ..  ..-,«^.iiuc,  IHM,  art.  Sternum. 
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In  sixteen  the  body  was  complftt'ly  dislowited  forward  and  upward 
|j|x>n  the  nmnubrinin,  in  three  «ir  four  haekward  ;  in  two  the  dishteation 
wa-i  incomplete  tbrwanl,  and  in  one  the  two  scgmentts  were  separated 
longitudinally. 

Causes.  The  injury  has  l>een  produced  by  direct  and  indirect  vio- 
lence, and,  |»o6sibly,  \\\  one  or  two  cjiscs,  by  muf^euhir  action.  Gnines,* 
in  the  re|K)rt  of  a  ca^'  of  tetnnuH  in  a  boy  thirteen  years  old,  staler 
that  on  the  seventh  ilay  he  found  the  breast  elevated,  all  the  false  ribs 
displaced  and  carritxl  upwani,  the  slernuin  Ix-nt  at  the  juneti«>n  of  the 
Hnst  and  second  pieces,  and  fonniug  with  the  euriitbrm  pnxre^^s  an 
eminence  three  inches  high.  The  pectoral  muscles  were  forcibly  con- 
traete*!,  while  those  of  the  abdomen  were,  if  not  in  their  natural  condi- 
tion, at  least  much  relaxed  (compared  with  their  previous  condition). 
On  the  ei^htivnth  day,  the  tetanus  having  e4»aso<i,  it  is  noted  that  the 
deformity  of  the  lH*e!i.Ht  persisted.  I  understand  this  in  mean  that 
there  was  an  an^idar  displacement  at  the  junction  of  the  firtit  and 
second  pieces,  the  a]>ex  l)ein^  dirocte<l  backward,  and  the  ensiform 
prtK^ess  tlistant  three  inches  further  tlian   usual   from  the  spine. 

In  two  other  cases  muscular  action  may  pissibly  have  l»een  the 
determining  cause,  but  the  m<xle  i*f  pnKlueti<m  is  objure ;  in  one  of 
theni  (Druche,  quote<l  by  Malgiiigne),  a  young  man  fell  into  a  cellar 
with  some  falling  timber,  which  rested  U|h^u  his  chest ",  white  striving 
to  free  himself  he  felt  a  snap  in  the  region  of  the  sternum,  and  the 
dislocation  was  thought  to  have  Ir'ch  then  producetl.  In  the  other 
(Anci'h't),  a  boy  thirteen  years  old  was  exercising  on  parallel  kirs  with 
his  chest  bent  forward  ;  his  feet  uucxr>ectetllv  tonche<l  tlie  groutid,  and 
a  forwanl  dislocation,  complete  on  <»nly  the  left  side,  was  produre<|. 

Jn  the  oa^^  of  longitudinal  &e|Kiration  (Aurran  anil  David),  the 
patient  fell  fn>m  a  height  of  fifty  fi*et,  striking  on  his  back  across  a 
low  wall  so  that  his  head  was  on  one  side  ami  his  legs  on  the  other. 
He  rweived  at  the  sime  lime  a  fnu'ture  of  the  spinous  pnM-esjses  of  the 
last  two  dorsiil  vertel>rie,  and  the  di-^hK^atiou  (a  diastasis!  stvms,  there- 
fore, ti>  have  iK't-n  prodnce<l  by  InjHT-diUsjil  Hexion  i\^  the  spinal  col- 
umn, by  which  the  two  segments  of  the  sternum  were  j)idt(Hi  apart. 
The  ca>5G  seems,  to  wmie  extent,  to  confirm  the  theory  of  the  |Kihsibility 
of  disl(»cation  by  must^dar  action.     The  jKitient  re<r»»vered. 

In  three  c:iscs  a  forward  dishkntion  was  causc<1  by  vi«ilence  received 
directly  upon  the  front  of  the  chest,  presumably  upon  the  n^nnubriuni. 
One  patii'Ut  (Aurnm)  f«'il  with  a  hulder,  striking  his  chest  against  one 
of  the  rungs  ;  another  |Malg:ngne)  fell  ag:iinst  the  gunwale  of  a  Inxit ; 
Uic  thini  (FK*mey ')  was  struck  and  killed  by  the  |»«>le  of  a  wngon. 
Praehe's  wise  a!s<»  is  sometimes  <piotod  as  an  example  of  direct  vio- 
lemv,  and  so  perha^ts  uiay  Im*  Richet's,''  in  wliicli  some  boxi's  of  sotip 
fell  u|M)n  a  man,  ixw^X  cjuisimI  a  dislocatiim  Imckwanl  of  the  Ixnly  U|>on 
the  inaniil>riuni.  Kcid's  patir-rit  was  kick c<l  by  a  mule;  the  dinvtion 
of  the  <lisplacement  is  not  mrutlont'd. 

In  Duverney's*  patient  the  injury  was  <*ompoiind,  and  was  cnu^ 

1  Oniitf^:  An!li  tct'n.  dr  Mi'-d.,  IH-tl.  vol.  %\x   p.  3Pa 

•  Frfmey :  Bull  ilt*  lu  rtrtc  Antttoniiqup.  isfts.  vol.  xiil.  p  41P 

»  Kichpt,  nporlrd  by  Sinwly  io  IliiU   i\v  U  Soc   Aii»l.,  11*57,  vol.  ((   ^  305. 

*  Davcniey  :  Mala4lic(i  dcd  6a,  I7ril,  vol  i.  p.  v!3&. 
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by  the  forcible  ct^nipression  of  the  sides  of  the  chetit  by  u  lulling  t«ti>tie, 
the  «rci»r»(J  piece  bciiij;  thrust  forwanl  (see  Kracture-s  p.  175);  nii<1  in 
I'ltha's '  it  was  causod  hy  simihir  latenil  eomprcAsiim  botwti'ii  ibe  bufTcn* 
of  two  milway  «irH. 

la  most  of  the  otliers  the  iiijiiiT  wua  cauned  by  a  fall  from  a  height, 
by  which  the  trunk  wan  probaljly  bent  forcibly  forward,  a!«  Hh(»wii  in 
M'veral  of  them  by  aswK'iut^d  fractun*  of  the  rcrvioil  or  dorsal  verte- 
bric.  The  nunlo  of  pnMiuotion  iti  these  cast»s  ap|>eiirs  to  b**  sindlar  to 
tliat  by  hiter.d  ronipret*sion  of  the  ribs ;  the  first  and  seeond  ribs  U*in^ 
fijiorter  and  more  ri;;i<l  than  the  others,  the  mannbriuui  reinaiii8  fixoil, 
wliile  the  sitNind  piece  i*»  pnshetl  forwani  and  upward  by  the  other  ribs 
tliut  articulate  wilh  it  and  which  are  themselves  pres.«ed  forwanl  by 
the  flexiitn  of  the  spine.  S<»rvier  demonstrated  this  action  upon  the 
ea<laver  by  ex|H>sing  the  sternnni  and  e<»stal  cartilnj^'s,  diviifinj;  the 
thirl,  fonrlh,  and  fd'th  of  the  latter,  and  then  thniuin^  the  ImkIv  iMick- 
ward  from  a  sittinjr  pi>sition  jjo  as  to  strike  upon  itjs  ^houldl•r>  on  tlie 
floor;  the  ends  of  the  ribs  eouhl  be  &een  to  spring  forwanl  and  in\\anl. 

Pathology.  In  tlie  common  form,  disliH^aiions  of  llio  M'cond  piece 
forwanl  and  upward,  the  Ixmcs  override,  Hornetinu*s  as  miu'li  as  an 
inch;  the  anterior  tibrous  layer  lining  the  bone  is  torn,  the  |xij«terior 
one^tripJM•d  from  tlie.s<x'ond  ])iece.  The  w»oond  <M>stal  cartila^rs  almost 
invariably  renniin  in  c«»ntacl  with  the  manuhrinni.  Sinieiimes  the 
third  and  fourth  have  In-on  broken. 

In  two  cti>ies,  NelHt<»irH  and  An(*elet's,  the  dislocation  was  incom- 
plete; in  the  latter  the  Ixxly  wa^  turned  alxtut  its  longitudinal  axis 
po  that  il,s  left  upiM.'r  corner  was  elevate*!  aho\-(«  the  niaiiubrinm  and 
the  Rccond  o^tal  cflrtilage  to  a  distance  fully  cipial  to  the  thicknesf^  of 
the  l>one,  while  its  right  upjwr  corner  remained  in  j>iace. 

The  dislocations  of  theb<Mly  liackward  furnish  two  autopsies,  Salm- 
tier'ti'  patient  was  an  elderly  man  who,  after  having  been  bc:Urn  with 
the  fista,  was  thrown  ii»to  a  ditch  thirty  fet»l  deep;  he  snr\'ivi'<l  for  a 
week.  The  ImmIv  of  the  sternum  was  displaced  2.8cm.upwanl  bi'hiiui 
the  manubrium  ;  there  uas  a  larjje  exlnivasation  of  blood  under  the 
skin  and  in  (he  sni>stance  of  the  right  lung,  which  was  exten>ively 
bound  down  by  old  a<lhesifms, 

Richet's  patient,  twenty-strven  yeai*s  old,  was  thrown  down  u|M>n  hia 
back  by  some  heavy  lK»xes  that  fell  from  a  wagon  noon  his  chest  and 
CJiiisefl  manv  as8(M'iatcd  injuries;  he  dieil  (if  pyn*nua  on  (lie  twenty- 
si*cond  day.  The  \hh\\  of  the  sternum  was  disphuvd  backward  and 
slighllv  tipwanl  behind  ihi-  nianubriiun  ;  tlie  swonri  ("ostal  fartilage  <m 
the  lett  si(h'  remaint'd  :»ttache<l  to  the  Iwxly,  that  of  the  right  sidt-  mis 
)ie[Hiral4*4l  fnun  both  ImmIv  and  manubrium,  ami  its  end  was  fnc  in  an 
ftbs<'iss  that  bathed  the  dislocation.  There  was  a  complete  tninsverH* 
frai'turi'  of  the  man!d>rium  half  an  inch  above  its  lower  end,  and  a 
fractun'  (»f  the  Im-kIv  without  displacement  at  the  level  of  the  articula- 
tion of  the  fourth  (Mistal  cartilage's.  There  w:ts  a  <N)m|M»ut>d  fraeiurc 
of  the  left  leg,  rtn«l  simple  fractures  of  the  left  thinl  and  fourth  rilw 
and  of  the  right  nniius. 

The  eumplicationt}  have  been  numertkus  and  vnri(**J :  ft^eturea  of  the 

t  Qarlt:  Loo.  dt.  p.  23S.  >  OurU;  Lac  clL.  p.  271w 
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cervical  and  (lorsal  vertehne,  of  the  ribs  and  costal  cartilagcf*,  rupture 
oC  llie  adlRTt'ut  luii^,  rupture  of  the  luup?  and  heart  (r>uvi'niey). 

Symptoms.  In  the  severe  elites — thoye  coni|>Ii(!atetl  hy  other  injuries, 
cspet'ially  of  the  spin:tl  ctiliinin  antl  tlmraeic  vir4<x?ni — tlie  general  siymp- 
toms  due  t<>  the  disK>ciition  may  be  masiked  or  increased  by  tht>st*  of 
the  other  legions;  in  ^'uentl  tenns,  the  rational  symptom!*  in  forward 
disltM^itiou  are  more  or  les«  transient  oppression  of  hn*athin^and  sharp 

iiaiu  at  the  seat  of  injury,  increased  by  pres.-^ure  or  by  laoveujenls  of  the 
lody  or  head. 

The  neck  and  trunk  are  bent  forward,  the  lower  ribs  appear  promi- 
nent, and  the  up|>er  ones  deprc«.spil.  The  anterior  nurface  of  the  ster- 
num  presenta  a  well-markf.'d  elevation  at  the  level  of  or  just  below  the 
first  lutereostal  sjKice,  which  hit's  a  sharp,  well-iletine<l  uj»|n'r  niar<;in 
rising  directly  from  the  manubrium  and  is  continuous  below  with  the 
body  of  the  stenuim.  The  absence  of  the  second  costal  cartilao^cs 
fron)  the  tippiT  ('<»rners  of  the  Ixwiy  makes  it  |>»>ssiblc  to  rccoj^uiju:  with 
the  fin^T  the  shallow,  s:iuwT-Iike  depression  at  these  points  with  which 
they  articulate.  The  recojjuition  of  these  depressions,  or  the  di.stanc^ 
of  the  uj>(KT  Gi\)re  of  the  projection  from  the  line  of  the  third  nl>s, 
will  enabh*  the  surjjeiMi  to  distinguish  a  (Jislocation  from  a  fracture  of 
the  IwhIv  ;  an<l  the  presence  of  the  s^M-ond  costal  cartila|^*s  below  the 
up|>er  nlgc  of  the  pmjection  will  indicate  a  fracture  of  the  manubrium. 

Prognosis.  The  prognosis  is  grave  ;  more  than  half  the  patients  have 
die<l  of  their  injuries,  though  doubtlo.ss  the  fatal  result  is  to  be  attrib- 
uted in  most  i>i  the  cases  to  the  :\ssix!iate<l  lesions.  In  the  oises  that 
have  riurvivwl  a  failure  to  effect  reduction  has  not  h»d  u»  any  disjibilitv  ; 
one  of  the  jKitientu  in  the  list  had  lK>rue  Iub  unrwbicetl  dislotrutiim  for 
fifteen  years  without  inconvenience.  Stetter*  nienti*»ris,  without  giving 
the  reference,  a  ca^  observed  by  Audic  of  habitual  tli^htcation  back- 
ward (or  of  the  manubrium  forward)  which  recurred  every  time  the 
|mticnt  rose  from  the  n»oun»bent  |K»sturc  withrmt  supporting  his  head. 

Treatment,  itinluctiou  is  to  be  made  by  bending  the  trunk  liackwanl 
an<l  making  pressure  Uf»ou  the  projecting  piece  of  the  sternum.  The 
|vUicnt  shoula  !m:  pl:ire<l  tijxtn  his  Kick  on  a  lirm  cushion  or  on  a  table 
with  ills  liciiil  and  shoulders  projecting  beyond  its  end,  and  then  the 
head  ami  neck  shouhl  Iw  drawn  IwickwanUand  counler-c»!«tension  made 
on  the  |H.'lvis.  It  is  re<;ommcnd»Ml  alsji  that  in  ilisltN^tion  ImckwanI 
ihi!  iKkticnt  stiould  l»e  encounigeil  to  make  t^lll  inspinitious. 

AtV-r  n*<lur*tiiiu  is  made  a  bnly  bandag<.\  or,  better,  a  bma^I  strip  of 
ndhcHive  phvstiT,  should  Int  plact-ti  around  the  chest 

In  case  *tf  failnn^  to  hmIucc  by  these  or  other  simple  means,  n^irt 
should  not  Ire  had  to  cutting  o|}erations  unless  grave  indicjitions  due  to 
presj^ure  upon  the  thoracic  org:ins  should  exist. 

Pathological  Dislocations.  To  the  three  examples  of  thin  kind  (piotcil 
by  Mulgjiigue,  Ilourucville"^  has  added  a  fourth.  In  two,  us  a  n^sult  of 
fnHpienf  pn*ssu re  against  the  sternum.  displaccmeiU  Untk  pbu^'  iM-twis'ii 
the  first  two  pieot^s,  t)ne  angular  with  jintjet^tion  of  the  upper  edge  of 
thesiMrond  pie«»,  the  other  of  the  8econa  Itehind  tlie  first.     In  the  third 

'  Str(t4«r;  rnmptui<t  vnti  ditri  Ltiiiilinnpn,  IHHB,  p.  10. 

'  BoarnevilU! :  Bait,  do  U8oe.  Anktomiqae,  ItfHU,  vol.  xJT.  p.  56. 
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case  the  bixly  of  the  sternum  flO<l  the  oonnpctetl  ro8ta1  cartilage;^  cinild 
l>c  |>rt*rtso<l  l>ack  to  u  drplli  of  two  inolicH.  In  Buurueville's  tliort;  wns 
tubercular  »up|niration  at  the  junction  of  the  tiret  two  pieces,  witli 
slight  displacement  of  the  8ccon<l  forward. 


Dislocation  of  the  Ensifonn  Process. 

Of  thw  injury,  rofemnl  to  hy  many  of  the  eurller  writers  us  a  j»o&- 
sibiliiv,  only  tive  or  kIx  nioin?  or  less  w«'ll-iintht'nli<iit<'d  i-jiws  art'  on 
reconi.  They  are  those  of  Martin  and  Hillan)  (juotetl  liy  Midjpti^nt*, 
Pulaillon,'  (lalleK  quoted  by  ScTvirr,  and  Hamilton.^  Iti  additimi  may 
Iw  mentioned  the  reference  made  by  Mal^ai^ne  loan  exiimple  ob>ii»*rvtHl 
in  a  new-lM>ni  child  by  St^er,  ami  tliat  to  one  similar  to  JVIuilloD's 
quotetl  by  Mauriceau  in  the  di.scnssion  on  hi^  case, 

Polaillon's  patient  wa.s  a  wonuin  thirty-five  years  old,  and  her  injur)* 
was  caused  an|)un^ntly  Ijy  ti^ht  lacing  to  conceal  the  enlargement  of 

(pregnancy;  all  the  others  were  mali'N  auti  their  injuries  were  caused 
)y  blows  receive*!  u|mhi  the  epijjaslriuni ;  their  ages  were  eiglitecni 
nineteen,  twenty-eight,  and  fifty-three  years. 

No  autoyisy  wil-^  ha*!  in  any  wise,  and  in  Polaillon's  alone  is  the  con- 
dition describis]  with  }suf!icient  detail  to  make  it  reasonably  certain  tluit 
the  separation  tfM»k  place  at  the  line  of  union  between  the  pro^x-ss  and 
till*  biKly  of  the  stvrnum  ;  the  others  may  have  been  fractun-s  of  the 
prtM'css  itself.  In  Polaillon's  the  base  of  the  process  was  disiilnitHl 
backwanband  the  point  looked  directly  fiirward.  In  Hamilton  s,  first 
seen  by  him  twelve  years  after  the  accident,  the  wirtilagc  was  ••  l»ent 
at  right  anirles  with  the  sternum,  pointing  directly  l«»xvard  the  spine." 
In  tlie  other  cases  the  character  of  the  displacement  is  not  tully  de- 
ficriUib  but  apparently  the  a|>ex  <»f  the  pn)C<»ss  was  directed  backward 
in  mo8U 

In  three  caHes  the  most  prominent  symptom  Mas  |iersisteut  vomiting, 
which  in  one  (Hamilton's)  recurre<i  every  five  or  six  days  for  two 
rcarsand  then  ceascil  s|H>ntan<'ously,  in  another(Martin)it  was  relieved 
bv  grasf)ing  the  pPoc<*ss  with  the  fingers  and  drawing  if  fo'rwa»*d  into 
pliK'e,  and  in  a  third  (HillanI),  afl^^T  it  had  last<'d  a  month  and  thrfut' 
cne<I  to  pnive  fatal,  it  wa>*  relieve*!  iiy  tlrawing  the  pr(«*ess  forwani  by 
nif'unsota  blunt  hiHik  intrtHltieed  Ijelow  it  through  an  in('i^ifln.  INilail- 
h)n*s  patient  suflercil  sharp  fiain,  which  was  excited  by  the  prcssurr  of 
the  clothing  and  the  ingestion  of  f*>oil.  and  was  extremely  severe  during 
delivery  ;  nMluction  was  im|Hissible,  and  after  a  time  the  incfmvenienc** 
eauKiHl  by  it  <*eas**d.  In  (iallez/s  <*jise  the  pr(»minenceci>nld  Im'  nnhictMl 
and  ri'pnxlurrsl  with  a  click  by  manipulation  ;  tin*  |i:ttient  sul!'eiv<l  only 
lora!  |Miin  and  was  promptly  cureil  by  reduction  maintainc<l  by  tlie 
aid  of  a  aninll  compretw  lixtnl  over  the  process  by  means  of  adheeivc 
planter. 

>  I'olalllon  :  Rnll.  de  U  flor.  do  Chtrarxku  1H77.  p.  9. 

■  lUmillon  *  Fmrttirra  kikI  ninlrNrAtiimii.  4lth  <m1.,  p.  1X2.     Tb«  ftOOOUDl  ICftTM  (t 
tftUi  whether  tbin  whs  ilccmiHl  »  fVacturo  or  »  dlAlocaXton. 


CHAPTERXL. 

DISLOCATIONS  OF   THE   RIBS   AND   THK   COSTAL   CARTILAGES. 

Undrr  tliifl  titlrnrc  inrluded  (lisliMmtioiiofLlje  rilmat  their  junction 
with  the  vert«hne,  of  tho  ribs  fnun  the  oost;il  t^rlihip^Si  of  the  eiirti- 
lajy^s  fmm  the  storniim,  an<l  of  the  cartilages  of  some  of  the  lower  ribrt 
from  one  another. 

The  hi*a<l  of  each  rih  nrtirnhite^  with  the  IxKlien  of  one  or  two  ver- 
tebnw  by  a  true  joint  contiiiningoncur  two  synovial  s;ic8  an<l  ptrcnfrtli- 
ened  by  firm  liniments  ;  tlie  tuben^e  and  mrk  of  ejieh  rib.  except  the 
eleventh  and  twelfth,  arc  united  to  the  transverse  prrKTSs  of  the  <x*rre- 
sponding  vertebra  by  a  synovial  joint  and  ligaments  and  to  the  trant^- 
verse  pntoeH-s  of  tiie  vertebra  next  al»ove  liy  a  longcT  ligament.  The 
union  bptwe**n  eaeli  rib  and  itn  costal  cartilage  is  direct,  with(»ut  a 
synovial  sjic.  and  is  ntrenj^thened  on  the  anterir)r  .surface  by  the  perios- 
Icnni.  Tlie  articulations  Ix-tween  the  cof^tjd  c:irtilagesan<l  the  sternum 
are,  with  the  exception  of  the  tiivt,  true  synovial  joints,  sometime!* 
double,  Hnrntunde<l  by  a  capsule  which  h  strengthened  in  fnmt  and 
behind  to  lorm  the  anterior  and  |»osterior  ligaments.  The  seventh  rib 
is  the  lowest  that  artietdates  with  the  Hternum.  The  fifth,  sixth, 
seventh,  eighth,  and  nintli  costal  crirtilajres  an?  united  with  one  another 
for  a  !»iiort  distmce  on  their  <H)ntij»tious  margins  by  true  synovial  joint* 
formed  by  slight  pmjection.s  on  their  margins  and  Hurn)Un<le4l  by 
capflules  which  are  strengthene*!  by  fibres  derived  from  the  anterior 
interooHtal  aponeunisett. 

Dislocation  of  the  Head  of  the  Rib.     (Luxatio  Costo-vertebralis.) 

The  first  reeonlcnl  ca.s<',  an<i  that  a  doubtful  «ine,  was  n'|M)rl4Ml  in 
I75ii  to  the  AeadOniie  de  C'hirurgie  by  Ituttet.  His  pitii-iit  was  n 
man  fifty-five  yenrs*  old  who  Imd  been  run  over  by  a  wag(>n  ;  ho  wjis  so 
fat  and  the  swelling  wa^  sii  great  tliat  the  outlines  of  the  ribs  conid 
not  l»e  trace*!,  and  tho  diagnosis  was  bttsed  on  the  fact  that  when  press- 
UH'  wa.s  made  U|M>n  the  fnjut  i>f  the  clicst  the  sixth  rib  an  the  ri^ht  c«iile 
could  bp  felt  tn  ninve  with  a  very  distinct,  aiidibhf  click  which,  nion-over, 
was  rfpriMlu4vd  whenever  the  ntitient  made  a  movement  of  his  trunk. 

The  next  cjLsc  was  HankcKs^  in  \i<ll4  :  a  yonnjr  man  fell  into  a  elav- 
pit  am!  receive*!  an  injury  in  the  lower  dorsal  region  ;  he  dieil  on  the 
fift4*enth  dav,  and  the  autopsy  showed  fractures  of  the  eleventli  ilorsal 
Vertebni  and  of  the  tw<'iftli  rib  on  each  ^ide  and  a  dislocation  of  the 
elevcntli  left  rib. 

During  the  next  foHowitig  six  yeant  MX  additional  cases  were  re- 
port<M|,  and  tho  list  has  not  «inci5  l>eon  odilcd  to  except  by  Websler'a 

>  limokel:  OMotto  UAdUalis  IKai,  p.  187. 
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case,  the  date  of  occurrence  of  which  is  not  known  but  i«  probably 
earlior  than  that  of  the  othtTH,  and  by  Quint.' 

In  all  but  one  of  the  nine  (Kennc<iy)  the  condition  v^aa  shown  by 
anto]>sj.  The  causes  were  extreme  violence,  falls  or  blows,  and  in 
one  a  gunshot  wound.  The  ribs  di.sk>cateil  were  tlie  fin*t,  fourth, 
sixth  or  eighth,  and  tenth  ouco  each  ;  eeventh,  eleventh,  and  twelfth 
twice  each  ;  in  one  cane  the  right  eleventh  and  twelflli  and  tli<*  Iff! 
eleverith.  In  two  cases  the  cnrrcKpiimling  vertebra  was  broken,  and  in 
ftmr  one  or  nioi'e  adjoining  ribs  were  broken.  With  one  exception  the 
(latientH  ditnl  promptly  or  within  a  feM'  days  in  conMM)nence  of  a.*<s(i- 
ciated  injuries.  The  exception  was  Webslers  ;  in  Ids  the  head  of  the 
t*evfnth  rib  was  found  unite<I  with  the  fmnt  part  af  the  vcrtebm.  hav- 
ing l»een  dispjiieetl,  it  wjis  thought,  in  a  fall  from  a  liors<»  sovt-ral  years 
before;  the  injury  wati  thought  at  the  time  to  he  a  fracture  of  a  rib. 


Separation  of  the  Ribs  &om  the  Costal  Cartilages. 
(Luzatio  Chondro-costalis.) 

Of  this  injur)'  there  are  only  eight,  possibly  nine,  examples  on 
record,  and  in  only  one  of  these  was  the  condition  demonHtnit<tl  by 
autop.*iy.  Of  tlie  latter  our  oidy  knowledge  is  through  the  description 
of  the  ft]x*cimcn  presented  without  history  to  the  Socii'^t^  Anatomi<^uo 
by  Oirbonell.'  It  showed  u  separation  of  the  second,  thinl,  and  fourth 
curtilages  from  the  ribs,  with  fnielure  of  the  ossifie<I  union  between 
the  fir^t  rib  and  the  sternum  ami  of  the  tifth  i^wtul  cjirtilago  one  centi- 
metre fnmi  its  outer  end;  all  five  ribs  were  als«»  bn>ken  at  their  angles, 
and  the  risrht  broiu*hns  was  torn  awav  from  the  trachea. 

The  other  cases  are  thoee  of  ( 'haussier,^  Ilell,*  liouisson,'  De  Kiinpe, 
Bradley/  StiniM>n/  and  B.  F.  ^'urlis.' 

In  four  of  the  cjisi's  tht!  patient  had  been  crushed  l>etweon  a  aioving 
ImmIv  and  a  wall  ;  in  two  the  «nise  was  a  hlow  n|w>n  the  front  of  the 
client  ;  in  i»ne  the  jiatienl  had  long  suffereil  with  a  eongh  and  had 
thereby  pnHluee<l  a  hernia  of  the  lung  U'tween  the  t-ighth  aud  ninth 
ribs  on  the  left  side  and  another  l>ctween  the  seventh  and  eighth  ribs 
on  the  right  side  at  the  level  of  their  junction  with  the  cartilages, 
ac(*(ttn[>anie<l  by  a  s«*|)aration  In'tween  the  w^venth  rib  and  its  cartilage 
on  the  right,  and  between  the  eighth  and  its  cartilage  on  the  left ;  nt 
each  of  these  |M>ints  the  rib  was  m<ivable  with  crepitus. 

In  Heirs  ease  the  ends  of  all  the  rihs  on  Iwth  si<les  projcctt^d  <Hs- 
tinclly  at  their  junction  with  the  curtilages  ;  in  the  others  tlie  displarc- 
nient  of  the  end  <»f  the  ril)  was  in  some  forward,  in  siimr  backwanl. 
In  Bradley's  oil  the  ribs  from  the  fimt  to  the  sixth  were  depressed  ;  in 

'  WrlwU^r,  r<KitMr  on  DUIocKtiouA  aii<l  Kmrlurt'^,  Am.  r<L.  It<i4.  p.  ir** ;  I' 
do  1ft  Soc.  Aimtomifino,  }<W.  vol.  xir.  i*.  UM:  Alrtn'k.'i  num.   {jiimlafi    Mi«li 
18rtS-:in,  vu\.  W.  pp.  rt^tl  »i>il  rw7;  KrutitoOy,  |)uunc,«iiU  KiniM-^aiiv,  Iiubliu  Mt'>i<<<M  i  ■••^*.. 
Kt'hruary  uitd  Murtli.   iMt.  aUtmcts  In  Gau^lte  11^4.,  J^41.  t>-  ^1*^  »"■)  ^oiitt,  Rul). 
MW-  '111  N<tnl  .  J«nc.  IHMH. 

<<krtM>mtU  :   BuU.  <]n  U  S«h\  Aiis(oiui«|UP.  1SU5,  p.  17. 

•CtiftQMlrr:  Rill),  dclii  pMrulU'.  1811.  p.  r.fl. 

•  ll.n  ;  SiirKi     :      ■  lIi^m^  ISIT.  p.  171. 

>  it..ulwM) .  •  t..  v(.l.  il.  p.  ril.        •  tV>  Klmpo:  Om.  iIm  HAp.,  ISO;  p,  UL 

*  Hnicllcy:  M-: 1.     -nl.  AiiffitM  *.M.  l^^iO. 

•SlUiiMrti :  Now  Vork  MmUcaI  JonnuU,  M*rrh  1.  IHOQ.  >  B.  F.  I'nrtU:  IbM. 
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mine  the  second  rib  wa»  dlHlooatod  backward  from  \i»  cartilage,  and 
tho  rrtrtihij^tN  of  the  third  to  tlie  nixth  foi-wanl  1mm  the  stornnm.  In 
Ii<iniss*m's  and  He  Kinijie't*  the  fbiirtli  and  fiilh  ribs  resjiectivcly  were 
disphieed  fiu'wariK 

Tlie  jKissible  ninth  ca^e  is  Montcggia's/  a  se{)aration  of  the  second 
and  third  c<.>!4tul  cartilage!*  in  a  very  emaciated  man  seventy  yearH  oUl, 
in  ronseqnence  of  a  violent  attack  of  coughing.  Gurltsays:  '*Mon- 
tegi^ia  doflares  expressly  that  it  was  not  a  fracture  of  the  cartilage  but 
a  »e|}aration  of  the  epiphysis,"  by  whidi  must  be  lueunt  a  nepuration 
at  ihe  ci>tito-i'hondral  junction. 

The  injury  is  so  closi-ly  allieil  to  fracture  of  the  cartilages  that  the 
ruider  is  referred  for  other  details  V*  Chapter  XVI. 


Dislocation  of  the  Costal  Cartilages  from  the  Stemtun. 
(Luxatio  Chondro-stemalis. ) 

Of  thi.s  injury  there  are  fourteen  recorded  evaniples :  Havaton, 
Mnnzotti,  Moiili'ggia,  and  Bell,  (pioted  by  Malpii^no ;  Co<)|H'r,* 
Fhigg,*  Wulfenstein,*  (fn>s«,^  IWnriett,'*  Mnlvany/  Bloilgett,  two  cajH^," 
S(4>ner,*and  mine  ijUotcd  in  llie  preceding  section.  There  are,  in  addi- 
tion, one  or  two  eases,  elnewhere  refemnl  to  (see  Chapter  XXXIX.), 
in  wliich  se{Ninitit>n  of  the  Hrst  and  sirond  pieci'S  of  the  sternum  has 
In-en  atvompanied  by  complete  S4.>puratiun  of  the  second  costal  cartilage 
fmm  the  sternum  on  otu*  or  lx»tli  siden. 

In  three  of  tlio  eas**.H  (liolU  Coo|M?r,  and  Bhtdgelt'n  «<eoond)  the  causg 
appearii  to  i»ave  Ix'cn  tniction  exerted  thnmgh  the  i>ectftndis  major,  in 
swinging  dumb-bells,  kneading  l»r(»nd,  and  exercising  nn  |tfirallel  bars; 
and  |M)*wibly  the  c:iuse  wa.s  the  .sjime  in  Bloilgett'ft  Hr>«t  case,  in  which 
a  man  while  carrying  u  piano  made  a  violent  effort  to  prevent  its  fall. 
In  four  others  the  cause  w;is  n  fall  or  compression  of  the  chest;  in  the 
remainder  it  is  unreconie<l  or  obscure. 

The  fourth  «irtilage  was  displaced  singly  forwarti  in  throe  csises, 
forwanl  in  combination  with  the  fifth  and  sixth  in  two,  and  backward 
with  the  second  ar>d  third  in  one;  the  third  singly,  tli**  fifth  and  sixth 
logi»ther,  ami  tl»e  fifth,  sixth,  an<l  seventh  togethrr  were  displaceil  for- 
ward in  two  cases,  the  thinl  to  the  sixth  forwanl  in  one,  ami  the  Krst 
and  sc'cond  were  together  displaced  forwanl  and  ontwanl  onc<_'  (HIimI- 
gelt^s  first).  In  two  eas4»s  it  is  not  stated  which  c:irtilage  was  dls- 
plaeei],  nor  in  what  direction. 

Thetiiily  autopsy  wits  in  Bennett's  case.  The  |t;itient  was  a  woman 
alv»ut  fifty-six  ve:irs  old  who  had  l>een  run  over  bv  a  <r:irt  ami  died  a 
few  (hiys  later  of  plrurisv  and  pneumonia.  The  thini  mrtilagi*  on 
tiie  left  side  was  displuciKf  forward,  and  there  was  alsti  fnictun*  of  tfie 

»  CSnrU:  Lm.  ciC,  vol.  ii.  p.  'JSM.  «<Vwpnr:  tjM^  cil.,  tt.  451. 

'  FUitg:  Nurlhw»t«m  Mnlival  nnd  Surgioil  Jounial,  AuRust,  ld7l.  quot«a  hj  lUm* 
llUtn. 

*  ^^'     '  m  :    Alle.  Wimer  mcd.  Ztp^  IHTTt,  No.  4*.  i|Uotcd  by  Poinftot. 

» '  TV,  titii  *ii..  V..1.  i  (..  n:w. 

'  i:  ....  ..  .  irtit>liii  Juuriial  or  the  McdlcAl  Sc-kiiciji,  1^79.  i.  p.  441. 

'Mnlvuiy:  l*»iio't.  Ikmv.  I  p.  «:«, 

*BliRl)Cvtt:  Now  Vnrk  MimIii^I  JiiunuU.  IKK),  vol.  xxxvUi,p.M. 

*afto«Mr:  The  rhyw.  mnd  HarR..  October,  tfvif 
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second,  third,  fourth,  and  fiAh  rihs  on  the  same  side,  and  of  the  MHH»nd 
t4>  the  nintli  rihs  on  the  right  sith*.  Tlie  peric'hondritiiii  with  the 
uttuehed  li^^nneiits  was  strip|ie<l  clean  olf.  The  (hshK-iilion  was  reduoi-d 
hv  iliroet  ()res>ure  and  did  not  recur  ;  it  inn.-t  i)e  nincra^iered,  hitwever, 
in  i-onnectiitn  with  this,  tliat  the  corn'S|x.»ndinjjr  ril»  was  broken. 

In  the  single  ease  of  hackward  dislocation  (Mnlvany)  the  patient 
was  a  hoy  fifteen  years  old,  who  while  stecrlnjr  a  ship  in  a  h<^vy  storm 
was  thrown  violently  acnjss  the  deck  hy  a  wave  and  nlruck  ui»on  the 
back  of  bis  left  shoulder  against  the  deck-houBc.     The  seconu,  third, 
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rib  liarkwiir<l. 
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ami  fourth  left  cartilages  were  disiilace*!  Iwickwurd  behind  thestenuini, 
and  the  sternal  rnd  of  the  right  clavirlr  wtv*  »ri-i|(K*atc*l  fttrward. 
KiHhiction  eouhl  Iw  i'tt'ct'te*!  by  dniwiii;^  ihr  -lnuildtrs  biickwunl,  but 
the  diH[ilaccn)ent  itnnicfiiiitt'ly  rc<'ijrn.'«l  wh«_-n  the  tnu'liou  ct'iisiil.  The 
patient  wiu-*  kept  u|M>n  his  back  fi»r  eighlcrn  days,  and  the  <lefiirmitv 
wtti*  ttien  found  Ut  have  t»eon  nuich  diinini.^lH'^l.  In  two  niontlist  lie 
WOK  again  at  work. 

Usually  there  Uif*  U'cn  sharp  hxnd  |iain  at  the  nunneiit  of  (he  acci- 
dent^ subsiH|uent1y  excittHi  l>y  niovenicnls  of  the  tlionix  and  by  locad 
prciwure.     Inonewist^lMulvany)  there  was  slight  reiMirn'nt  hienioptyniH. 

The  recognition  of  the  injury  ap|>ears  always  t4>  have  l>ecu  coay,  by 
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attention  to  the  (iifffrence  in  level  between  the  cartilage  and  the 
Hteriiuni.  In  only  one  case  ( WolfensteiD)  was  it  mistaken  for  a  lucal 
IntlaiDiiuition. 

It^hiction  of  the  fi)r\vunl  dislocations  was  in  every  aise  easily  effected 
by  direct  pressure,  but  the  tendency  to  recurrence  was  marked. 

The  best  trentinent  would  appear  to  lx»  the  application  over  the  dis- 
placed cartila^  and  around  the  chest  of  a  broad  htrip  of  adhesive 
phiifter,  as  in  fracture  of  a  ril»,  making  special  local  pressure,  if  n<*ce*- 
sary,  witli  a  compress.     Possibly  a  truss  could  be  used  witli  advantage. 


Dislocation  of  One  Cartilage  upon  Another. 
(Luzatio  Ohondro-chondralis.) 

Maljjai^ne  colIecte<I  three  snpptsoii  cases,  one  of  which  came  under 
his  own  observation.  I  tliink  they  should  mther  Im*  classes]  as  dislo- 
cations i^i  the  ribs  from  the  cartilages,  or  of  the  cartilages  from  the 
sternum,  althouj^h  there  was  also  displacement  above  or  below  the  level 
of  the  a<ljoiuing  ribs. 

In  the  following;  two  the  character  of  the  lesion  is  more  apiiarcnt: 

IIiK-heuzegg'  pn*sente<l  to  the  Gesillwhaft  der  Aertz<*  in  Vienna  a 
patient  thirty  years  old,  who  in  a  fall  broke  the  bond  between  the 
seventh  and  eighth  ribs.  A  vear  later  after  a  fit  of  coughing  he  felt 
something  give  away  in  his  side  and  found  a  wide  spice  between  those 
ribs, 

Aunis*  found  in  a  man  fifty  years  old  n  dislocatiim  forwnrd  of  the 
seventh  cartilage  fiiiui  the  eighth  ;  it  coidd  be  nnluced  l»y  fires^nre.  but 
immediately  recurre<i.     The  injur)*  was  caused  by  a  fall  barkwanl. 


*  HochvQiHtiqc :  HMioil  PrcM  ftnd  Circular,  Dec.  11 
>AuxiU:  0»K.  H«bdom.,  March  13.  ia»9L 
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ER  XL 

DISLOCATIONS  OF  THK  CLAVICLE. 

Of  the  Sternal    Eud:  Forward,    backward,  upward — Of  the  Acromial  End: 
Supra-avromial,  ftubacromial,  subcoracoid — Simultaneouit  of  liotb  Ends. 

Of  1834  dislocation.-  of  all  kinds  (Cliaptor  XXVIT.)  72  were  of  thr 
t'laviole,  nearly  4  i>er  cent. ;  64  of  the  acromial,  18  of  the  stomal  tml. 
The  peritni  of  greatest  frequency  aprx-ars  to  Iw*  hetween  the  thtrtii*(li 
and  Hflicth  year^,  and  during  it  the  uijury  h  ulmont  wholly  confined 
to  mules. 

The  dishxation  may  be  of  either  end  or  of  both,  and  occasionally 
both  oluvicloH  have  Ijeen  simultaneously  dislocated. 


1.  DISLOCATIONS  OF  THE  STERNAL  END  OF  THE  CLA VIOLS. 

Anatomy.  The  internal  eud  of  the  clavicle  is  so  much  larg<'r  than 
the  rlaviculur  notch  *tf  the  sternum  with  which  it  articulates  that  ii 
pn>ject*i  above  it  ami  in  fmnl  and  l>ehind.  The  articuhir  .surfaws  are 
He|Kirated  fnun  i.-Jich  »tlher  by  an  intcriK;t*e<l  tibro-carlllaginous  di^k,  or 

meniscus,  which  is  most  stronjrly  at- 
tached alnive  to  the  up[HT  edge  of 
the  end  of  the  clavicle,  and  l>elow 
to  the  (?artilage  of  the  tirnl  rib.  On 
each  hIiIc  of  it  is  a  synovial  nivity. 
The  llg-.iinents  of  the  i*'iiit  are  the 
interclavicular,  ntntrt-clavicular,  and 
the  anterior  and  posterior  Rtcmo- 
clavicnlar.  The  interclavicular  liga- 
ment extends  acrtsisi  fri»m  the  npi>er 
e*lf:c  of  the  end  of  one  rlavicle  to  that 
of  the  other  al»ove  the  intendavicular 
niitch  of  the  sternum,  H^mling  bun- 
dles of  fibn^s  into  tlie  menistnis  ami 
to  the  top  of  the  sternum.  The  eosto- 
clftvifular  ligrinicni  extends  from  the 
st^'riial  rnd  of  thr  first  ril»  upward 
and  outward  to  the  under  stirfaee  of  tiie  clavicle  a-^  far  as  to  the  sub- 
clavian vein^  pjirtlv  surrounding  the  iiuier  cud  of  the  sulwlaviiis  mus- 
cle but  lying  mainly  l>ehind  it.  It  sometimes  contains  within  iuelf  a 
bursa  of  considerable  sixe.  The  anteriorand  posterior  st4'rno-<davieuIar 
ligaments  cover  the  joint  in  front  and  behind  respCi'tively,  nuiitily  ixm- 
•tituting  its  capnule.     They  are  short  and  quite  t4^*nse. 


KnintNliiffUiiii  Uir«iUKlii)iu  ittrmo-cljiv 
Iculai  juliii.  A,  rlmmtnilil  or  ri*U(-cUr 
IcuUr  tlgamciu:  if.  nicniacru;  (',  liaer 

Cl«VlcllI«r  IlKNIMVIlf       (JIXITLK.) 
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Motion  is  pn6&itl>1e  about  ull  the  axcflto  thiK  extent,  that  the  acn>inial 
eud  of  the  b*>ne  (•jiii  lie  made  to  descrilie  a  cirele  wliieii  is  tho  !>asc'  of 
a  cone  huvinjr  an  an^le  of  ti(»  degrees  at  its  ajK'X  in  the  joint.  Move- 
meat  of  the  shoulder  downward  an<l  Ijackward  i»  arrerile<l  by  contact 
of  the  clavicle  with  the  first  rib,  and  if  then  enntinued  thin  [Riint  of 
contact  beoc^nies  the  oenire  of  motion,  or  the  fulcrum,  and  the  «lernal 
end  of  the  clavicle  18  forced  upwani  or  forward  out  of  its  place,  and 
a  dislocation  is  nnxluoed. 

Varietiea.  The  diMoeution  may  be  complete  or  incomplete,  iipwarti, 
forward,  or  backward  ;  and  when  complete  it  is  usually  also  inward, 
towani  the  median  line,  and  when  ct»niplete  forward  *>r  baekwanl  it  is 
usually  alstj  downwanl.  Po8t?ibly  a  sc|»anite  class  of  ditilocations, 
upward  and  outward,  should  Ir*  made  of  such  cases  a^  those  of  Stokes 
(r'ulv  iuj'nt),  in  which  the  cause  is  the  prolongetl  action  of  the  sterno- 
cleido-mastoid  muscle  in  forced  inspiration. 

Dislocation  Forward.    (Loxatio  Glaricula  Praestemalis.) 

This  is  the  most  common  form,  and  is  usually  caused  bv  the  shoulder 
being  forced  backward,  or  IxickMiinl  and  downward.  The  means  by 
which  this  movement  has  been  produ(*ed  are  various ;  in  some  nu^a  it 
has  been  a  fall  upon  the  point  of  the  shoulder  or  u|M)n  the  exteudeil 
hand;  in  others,  the  pressure  of  some  heavy  object  u|wfn  the  front  of 
till-  shoulder  when  the  btnly  was  supine,  as  the  wheel  of  a  wagon  or  the 
toot  of  a  horse  ;  in  others,  again,  bv  the  suchlen  slipping  of  a  ht^avy 
bniilen  carrie*!  u[K>n  the  Imck  by  stram  passing  around  the  shotdders. 

Uicherand  '  reported  a  case  in  which  it  was  caused  in  a  girl  twenty 
yi^Afs  old  by  the  forcible*  appn»ximatit»n  of  her  ellwiws  lK*hiud  her  luiek, 
and  Rover  another  in  which  the  shoulders  were  dniwn  back  to  give  the 
]>aiient,  a  young  girl,  a  more  erect  and  graerfid  csirritijr*'.  In  like  man- 
ner, it  h;w  iK'cn  aiitse*!  by  the  voluntjiry  thn»wing  bat'k  of  ihr  shoulders, 
as  in  Roldicrs  at  drill,  and  in  one  cjtse,  Bardenheuer,^  by  the  involun- 
tarv  effort  made  to  prevent  the  fall  of  a  burden  carrie*!  u|M*n  the  head. 

In  all  of  these  the  mechanism  is  the  t>anie :  the  outer  end  of  the 
clavicle  is  carried  Iwick  to  the  limit  of  the  normal  nnge  of  motion,  an<i 
tln'U  it  either  tinds  a  new  centre  *if  motion  at  the  |)oint  at  which  it 
comes  into  contact  witli  the  first  rib,  in  conseijueuee  of  which  the 
inner  end  w  carrietl  forward  if  the  movement  is  pmlonged,  or  the  ante- 
rior stenio-clavicidar  ligament  is  put  upon  the  stretch  and  ruptured, 
anil  then  dislocntion  t'lkes  pliu'C. 

In  a  few  eases  it  has  Invn  gradually  pHxlueiHl,  apparently  by  relax- 
ation of  the  ligaments  due  to  n*|H*ate<l  slight  strain,  tlKMlisloeatimi  then 
oci'urring  whenever  the  arm  was  rai^e*!  and  l»eing  spontaneously  rcthK-i:**] 
when  it  was  lowered.  In  one  of  my  caws  lx»th  clavicles  were  thus 
afFected.  The  same  condition  of  easy  ret^urrenec  and  reduction  may 
follow  a  primary  traumatic  dislocation. 

In  a  few  raws  the  disl<H\ilion  Iwis  Iw-en  i^ausfnl  by  the  pri'-^^ire  <»f  an 
anotiridni  at  (he  nMit  ai'  ihv  nt-i-k,  and   in  othtTs^  by  pmhMtgetl,  forcedy 

*  Kirhcrmnd :  (|tiiit«^l  \»x  rolailloii,  Inc.  rit.,  p.  7^1. 
'  fUrdfiiliriirr  :   I>i«uU«;lii'  ('liirtinrlc,  Urt.  (O.  •.  p.  57. 
>  Htukta:  Unbliu  MihIiaI  Jotiritftl.  tsotf.  toI.  xili.  p.  iSBi 
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innpiratory  efforts.  In  (he  latter  (two  coacs)  the  diftUtcationfl  appear  to 
have  Ix-eii  jiriniHrily  upwan!,  ainl  tho  displacement  rtirwarvl  to  liavi* 
been  the  eonHLMjiienoe  of  the  t'longatioii  i>i'  the  liganu-nts.  In  4Hie  iif 
iheni  lM>th  olavioles  were  dinloeateti. 

Cazin '  re{M>ried  a  ease  in  wliicli  the  dinlcx^tidn  wai*  grailtiallv  pr«>- 
tlnced  in  a  liiy  eleven  years  old  who  was  suflerinjjj  ('mm  Pott's  flis<*nMj 
of  the  dorsid  spine  with  ungidar  deformity  and  rrtnirtion  of*  thr  corre- 
sponding side  (d*  the  chrst,  :iiid  who  had  thi*  hahit  ot'  resting  mi  his 
ellMJM'H  in  I>e4i.  Cazin  thought  the  disphttvnient  was  due  to  the  dimi- 
nution of  the  size  of  the  up|>cr  |»art  of  the  ehest,  not  lu  tlie  f(»ree 
exerted  through  the  arm. 

Age,  Aecortiing  to  Hardenheuor,  Fergnsson  met  with  a  ease  in  whleh 
the  dislocation  wan  pi*odueed  in  a  ehihl  during  delivttry.  The  next 
earliest  age  at  whii*h  the  injury  ha&  heen  i*e|>orte<l  is  ten  nionth.s ;  it 
wiw  caused  hy  a  fall  from   IkhI.* 

Pathology.  The  disliKxition  may  Ix?  complete  or  incomplete;  in  the 
latter  form  the  p<»steri<>r  p>rtinn  fd*  the  articular  surface  of  the  clavicle 
rciuoinB  in  contact  with  that  of  the  sternum,  and  the  anterior  Menio- 
elavtcuhir  ligament  ahme  is  rupiure<l.  In  the  former  the  artieular 
surfaces  are  eimipletely  s<^'panUe<l,  and  the  ]>c>sterior  e<ige  of  that  <d'll.e 
clavicle  rests  up<m  the  front  of  the  steriiurn  ;  (trdiiiarily  it  lies  nearer 
the  median  line  and  at  a  lower  level  than  that  of  its  normal  po>ition,  the 
greatest  recorded  displacements  Weing  one  mentiomsl  hy  liiehenind. 
three  inches  dowuwartl.  ami  one  re|Hu*ted  by  Jouse»et''  in  whi(di  the  end 
of  the  clavicle  lay  U|¥>n  the  second  rib.  This  diiiplaccment  inwanl  or 
downward  or  in  both  direetitms  must  be  secondary  and  due  to  the 
action  of  the  weight  of  the  c(»rres|M)nding  limb  and  t*!  the  eontra<*tion 
*)f  the  musc'les  which  dniw  the  shoulder  inwanl,  ilownwanl,  and  for- 
ward when  it  is  de})riveil  of  it^  normal  supjHirt,  in  the  same  manner 
and  for  the  same  reasonsi  as  after  fracture  of  the  clavicle^  The  oppor- 
tunities for  t»ost-nK»rtem  oxaminaiion  have  Ikh^u  so  few  that  a  positive 
aocf^unt  of  tlie  iron<lition  of  the  ligtiments  eniumt  be  given.  Tliat  the 
anterior  one  Ls  ruptur(H:l  caniioi  be  doubttnl,  and  it  is  pn>bable  that  the 
|M)8lerior  one  also  is  torn,  although  in  some  eases  it  may  only  be  torn 
from  its  attachment  and  left  continuous  m ith  the  strip|»ed-up  jHri<is- 
t4:ura  of  the  |wstcrior  surface  of  the  clavicle.  In  one  ease*  all  ihe  ligu- 
mentj*  except  the  anterior  fitemo-clavicular  are<h»seril)e<l  as  intact ;  tlie 
meniscus  accom[)anied  the  clavicle  ntid  was  ^mrtly  torn.  In  a  ejist* 
H'jKirtetl  by  (ItKpiet  ^  thert*  was  foumi  at  the  auiojKsy  instead  of  ruptun* 
of  the  |MHterior  ligament  a  fracture  that  split  the  end  <d'  the  clavicle 
into  two  parts,  the  j¥»sterior  one  of  which  remainc<l  in  place,  while  tlw 
anterior  one,  continuous  with  the  shart  of  the  bom*  an<l  ea|>i»'d  by  the 
meniHcun,  was  dislocated  forward.  Whether  or  not  the  meaisetis  habit- 
ually accompanies  the  end  of  the  clavicle  «n  it,**  displii<*ement  is  not 
known. 

In  the  cases  in  which  the  disliKmtion  UnA  I>ecn  «lowly  produced, 
Stokt»»'8  and  prolmbly  Heusinger's,  the  ligaments  were  found  gristly 

>Ouin:  tJM.  d.  -  'V  '  "t    vhI   ilvii.  p.  WC. 

'  T-  R  Wriielil :   I  .ml  S«r»ii«'nl  .Tuiirunl,  1^940,  vnl.  rii.  p.  3X1. 

■  JoQfwrt :  tiao.  M  v*17.         *  KiiU.  itv  la  >'<oc.  AnKtnmiiinc,  IHTB.  ]».  ma 

•  Uvquet :  NouvtMMi  J«ani.  a«  Uril..  lt£20,  vul.  vii.  p.  248,  quotAd  bj  PoUllUm. 
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elongaUHl  but  not  torn.  Stokes  does  not  mention  the  poeitiou  of  tlic 
lut-nistnis;  in  Ileiiriin^ers  case  it  a<.rconi|>aniLMj  the  riavicle. 

iJcvasiunaily  a  portion  of  the  t^lge  of  the  articular  surface  of  the  »ter- 
nntn  or  of  the  ehivicle  has  Iw-en  hn)ken  otf.  The  sternal  portion  of  the 
sti*rnt)-uleido-niaHtoi(l  may  Ih'  iinshe<l  aside  or  even  torn  away  from  the 
sternum,  |)erhap.s  bringing  witn  it  a  Hcale  of  lione. 

8imultane«>ns  dinUK-alion  of  the  aen^niiu!  end  {ndf  infra)  and  frac- 
ture of  the  'iliafl  liave  been  olwterveti  as  coni])lientions ;  alifo  a  siinilar 
disloeation  of  the  other  olaviele. 

Symptoma.  The  prinei|>al  pliyHi<;al  sign  let  the  prftjeetion  of  the  end  of 
the  claviele  and,  if  the  dislrH^tion  \^  eoniplete,  its  di>plaeement  toward 
the  me<lian  line  or  downward.  If  the  dir«lo<*atiun  im  incomplete  the 
)rojection  can  be  mmle  to  disap|>eur  by  pressing  it  baekwurd,  but  it  is 
ikcly  to  n^apfH'ar  when  the  pressure  \h  removeil.  In  the  oKUplete  dis- 
hxvUions  the  weii^ht  if  the  limb,  if  unsup|>ortetl,  tentLs  to  bring  the 
>houl<ler  nearer  the  thorax  and  thus  forces  the  end  of  the  clavicle 
inward  or  downward. 

The  other  Aymptums  are  sharp  local  pain,  which  abates  in  a  day  or 
two,  depression  of  the  shoulder,  inclination  of  the  heatl  towanl  the 
injunnl  side,  and  inability  to  niise  the  arm. 

The  local  swelling  may  t>e  so  great  a^  to  mnsk  the  ]H'»sitiuu  of  the 
bone,  and  if  crepitus  shoidd  lie  prer^Mit  the  injur\*  may  be,  as  it  has 
been,  mistaken  for  fnuHure.  Another  error  of  diagnosis  has  lieen 
til  mistake  the  ilislocafe*!  end  for  an  ex«»st«siH ;  an<l,  conversely,  liyper- 
trf»phy  of  the  Ijonc  lias  been  mistaken  for  a  dishxTation. 

Prognosis.  The  pri>gni>sis  is  unfavorable  ui<  regartls  tke  coin|>U'te 
correction  of  the  deformity,  but  favorable  in  respi-ct  of  the  restontion 
of  fimction.  In  almost  all  the  re|>orte<l  cast-s  pr(>jei'iion  of  the  eiul  of 
the  bone,  to  a  greater  or  h-ns  extent^  baa  ]>er^isted,  but  the  patients  have 
been  able  to  use  the  arm  freely  and  with  no  sense  of  Ioks  of  power, 
even  when  the  dislmation  hat*  remainwl  cftmplete.  In  some  the  c<m- 
dition  of  **  habitual ''  or  ^Mtvurn'Ol ''  di>l«K'ati<tn  ennues,  the  Ix»n€ 
slipping  <»ut  o{  place  whenever  certain  movements  of  the  arm  are 
made.     The  disctimfort  caused  thereby  may  be  very  great. 

Treatment.  Reduction  is  eflTected  by  dmwing  the  shoulder  outward 
and  sligiitly  backward  and  making  pressure  Ijackward  on  thedislocjited 
cuil  after  it  has  l>e<»n  thus  brought  opp<>site  the  joint.  Hamilton  failed 
in  two  case=i  to  effect  re<luction»  but  I  have  mot  with  no  other  reported 
failures.  The  nKluctitm  is,  however,  thr  lejist  |wirt  of  tlie  treatment ; 
tlie  dilliculty  is  to  keep  the  lK>ne  in  its  phu».  The  unatomicjd  nla- 
tion?*  and  the  minle  of  pnxhiction  sugge?;t  that  this  would  lM?st  l»e 
effected  by  keeping  the  shoulder  well  forwani  until  alVr  repair  of  the 
torn  ligaments  shall  have  taken  pla<*e,  and  I  can  ucoiHint  fi»r  the  fail- 
ures under  this  plan,  which  was  recoinnu*nd(Ml  by  Vel[M\'iu  luul  Mal- 
g:iigne,  oidy  by  sup|M)sing  that  it  wa.s  not  pm|>erly  carried  out.  I  have 
found  it  c-asv  to  maintain  tlie  |>Oftit)on  by  a  ligur»'-*if-eight  Ijamlugc  aUmt 
b*»th  shoulder*,  the  turns  crossing  in  fn»nt  of  the  chest,  and  al"*o  by  a 
phi.Ht4T-4>f-Paris  droLsing  nlx»ut  the  shoidder  and  chent.  In  the  Mmplcr 
caws  it  is  sufficient  to  iiumobili/e  the  shoulder  without  drawing  it  for- 
wanl,  and  to  prevent  tlie  elevation  of  the  arm. 
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MikiUIcmI  pails  of  leather,  puttft-pereha,  or  plaster  of  Paris  covoring 
tbo  end  of  the  bone  atxl  tliu  udjuinin^  |)ai*t  ami  held  in  p!a(?e  by  huml- 
agesal>out  the  dust  have  ^ivei)  f;<xMl  results. 

Direct  pressure,  usually  in  conjunetion  with  fixation  of  the  Hhouldt-r, 
has  been  applied  in  a  ^n*!it  variety  of  ways,  of  whieh  the  (simplest, 
whieh  may  serve  ulso  as  the  type,  was  that  eniploywl  by  N^laton.  He 
Udttl  ail  ordinary  sprinfi--tnii?a,  |jlaciiig  one  of  its  |mm1s  niK»n  the  sternal 
end  of  the  clavicle  and  the  other  between  the  .shonhier-bladeSf  and 
carrying  the  sprinjr  under  the  axilla  of  the  uninjured  side.  'I'ln*  objtK!- 
tii>n  to  the  use  f>f  pressure  arises  from  the  pri»bai>ilitv  of  irrit.ilinjr  the 
Hkin  or  even  causing  a  sh>ugh  at  (he  point  at  which  it  is  appbeiL 
Combined  with  rest  in  bed  u]>on  the  i>ack  and  a  good  |>o8ition  of  the 
shoulder,  the  maintenance  of  the  j>rcssure  for  a  week  has  prove*!  suffi- 
cient to  prevent  recurrence,  although  not  entirely  to  overcome  the  prf>- 
jcction. 

In  a  vai-A}.  in  which  the  total  correction  of  the  displacement  A^ould 
l>e  inijMtrtant,  the  jmticnl  shonhl  be  kept  in  IkhI  upon  tlie  baek,  in  onlcr 
to  ditninj^h  the  tendency  to  rcpnxluction  of  the  deformity  crcutetl  by 
the  weight  id*  the  shoulder  when  ilie  body  is  erect,  and  fro<picnt  inHjK.'C- 
tion  should  be  made  to  determine  the  cfii<tipncy  o{  the  measures. 
Should  all  other  means  fail,  digital  pressure  might  1m*  maintained 
for  a  week  or  l<'.n  days.  The  dre^jsings  dliouKl  be  worn  for  at  Ii'Ubt  a 
taunth. 

Ilnitihial  or  rerurrfnt  disUieation  has  been  successfully  treated  by 
pndongi*<l  retention,  and  in  two  cases  by  myself  by  |)eri-articular  injec- 
tions of  aloohol  ;  a  few  drops  of  alcohol  are  injei'te<l  with  a  hy|K»dermic 
syringe  into  the  liKsue^  in  front  of  and  below  tlie  j<»iut,  and  the  arm 
immobilized,  or,  at  least,  elevation  of  the  ellH)w  is  avoided.  In  one 
ca^e  1  maile  four  injections  at  intervals  of  al>out  a  week ;  in  the  other 
one  injection  was  sufficient. 

Dislocation  Backward.    (Luxatio  Claviculse  Retrostemalis.) 

This  dislocation,  the  second  in  onler  of  freipiency  of  those  of  (lie 
sternal  end,  may  Ik*  pn>du<H*d  dinvtit/,  by  a  force  acting  from  lK?fore 
backwani  upon  the  en*!  of  the  Ume,  or  indirtvfftf,  by  a  fore**  that  presses 
the  shoulder  forwanl  and  inward.  The  latter  is  the  n»ore  fre<|uent. 
In  the  few  recordcl  caws  of  dislocation  by  <lircct  vitilence  the  caus<'  has 
been  such  as  a  fall  of  the  patient  for^vard,  striking  upon  the  clavicle, 
or  the  fall  U|M>n  him  of  a  stone,  or  the  imssuge  across  bib  chest  of  the 
wheel  of  a  wag^ni.  In  the  dislocations  by  indirect  violence  the  patient 
hsB  ctmjmonly  Imvu  caught  l)oiwecn  two  iMxlics,  as  the  pole  of  a  wagon 
and  a  wall,  or  the  side  of  ri  niilway  car  and  a  wall,  r>r  l>etwiMMi  two 
lH>nts.  in  such  a  way  that  t]i<*  shoulder  has  Is'en  prc8se<I  forward  and 
inwani. 

The  ilisIiKvition  may  \n*  complete  or  incomplete. 

Pathology.  The  cmly  n^conletl  cas<'«  in  which  din^'t  ins|«»ction  of 
the  ]Kirts  ha-s  Ik-hmi  made  are  tints**  of  TyrrelP  and   liennctt,'     In  the 

*  Hltmnnn  ;  Now  Ynrk  M<<)iritl  .ItntrttAl.  NnvrmlMT  K*.  I>WJ». 

>  Tyrrvll :  St.  'niuiiiii:*^  Il<»t>tUI   K«'(>*>rU,  KUi,  vul.  i.  p.  *^l. 

*  itoDoett:  Dablin  Joam.  lied.  Sclcnoos,  ItMl,  toI.  Ixxi.  p.  444. 
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formor  a  compuin'l  <li>«1ocatinn  was  caused  by  the  point  of  a  pickaxe 
eritcrinj;  IrIiiw  the  end  of  the  l»<»nc  ;  tfic  |«(tor:il  w  niajtir  was  fnt'ly  lorn 
from  its  attiichincnt  to  the  chivicic,  but  in  all  probability  tliis  was 
niiiinly,  if  nitt  cntiri'ly.  tlic  iv^ull  of  a  iJiri'ct  artitm  upon  it  t»f  the 
iKiiut  of  the  pickaxe,  an<l  \fi  not  a  conintun  feutui'e  of  the  diiiloeation. 
Fhc  meni-4cus  remained  attaehrtl  to  the  stenium,  and  the  end  (»f  tlie 
clavicle  could  Ije  easily  felt  by  the  finger  in  the  woinid. 

In  the  seeond  case  the  |>atient  was  caught  l>otweeM  a  wall  and  a  rail- 
way (^r  and  ntlled  ahai^  for  S4inie  dist^mce.  Tiie  sternal  end  of  the 
rl^lit  clavirle,  aeconipanit^^I  by  the  nienistuit^,  wiw  dirtlocateil  ImekwanI, 
atid  the  i:artilag:es  of  the  first,  itecoud,  third,  and  fourth  ribs  of  the  same 
side  were  brt»ken. 

The  end  of  tlie  hone  is  displaecnl  inwanl  or  inwanl  and  downward^ 
anil  it  is  jjenertdjy  stated  that  it  lies  laHween  the  trachea  and  the  sterno- 
hyoid and  sterno-thyroid  muscles,  but,  in  the  absence  of  diixrt  proof 
of  this,  I  am  disiKised  to  believe  ralhcr  llial  it  may  lie  Iietween  the 
latter  muscle  and  the  sternum,  and  bchiw  the  forna^r,  for,  it  will  Ixj 
^eraem^^ered,  the  sterno-hyoid  arises  in  part  from  the  posterior  ligament 
of  the  joint  and  freipiently  from  the  clavicle  itnelf,  and  the  slerno-ihyroid 
lies  Wiiml  the  other  and  has  its  origin  a**  low  even  a.H  the  airtila^r*^  of 
the  s<H^ind  rib.  Possibly  the  difTerenee  note<i  in  the  dirwtion  of  the 
displawmcnt,  inwanl  in  s)»me.  inward  and  <lownwanl  in  others,  may 
de|KMid  np»n  varying  r<'lntiitns  betw*^n  the  l>one  and  thex,*  muAcles. 

Whatever  the  relations  between  these  |>arls  may  be,  the  end  of  tho 
Iwne  frequently  presses  u[>on  the  tnicheji  and  thcn'by  caufte-^  more  or 
less  dyspncea,  or  nptn  the  lesopha^us  and  causes  dysphagia.  Of  six- 
tei:n  cases  analyzed  by  i'olaillon'  dyspmi?a  was  present  in  kix  ami  dvft- 
jiha^ia  in  three.  The  venous  eoneestion  of  the  face  ami  neck  coexisting 
with  the  dyspmva  has  Invn  sometimes  attributi'^l  to  jiressnrc  ujwin  the 
brachiiM^phalic  vein,  but  aUhough  the  rt^ion  into  whicii  the  end  of 
the  lione  is  displacdl  is  f»cenpie<l  by  most  im|Kirtant  vessels  and  ner\'e8, 
the  rtrorded  histories  do  not  show  that  thev  have  ever  liet^n  i»erinusly 
press<Hl  upon. 

Ik'side  the  eomplit^ition  of  fracture  of  the  «irtila^  of  the  first  four 
ribs  in  Bennett's  case  inentiontHl  aliove,  fraclun'of  the  first  rib  has  U-en 
noteil  in  a  c:ist'  r<![Mirie<l  by  Dr.  X.  C  Morj*e:'  the  |Kiti<'nt  wiis  a  jjirl 
cijjht  years  old  who  had  bc<»n  run  over  by  a  wajfon  and  had  ixvcIvmI  a 
disliHaition  backward  of  the  st<'rnal  end  of  the  le(t  clavicle,  with  frac- 
ture of  the  first  riln  aiul  a  tlisloeation  **outwartl**  (f(»rwanl  ?)  of  the 
sternal  enti  of  the  ri^ht  daviele.  Ap|Kin'hrly  the  whet'l  had  i-nfssiMl 
the  Icil  clavicle  ami  ehf^t.  There  was  great  dyspnu-a  ai»d  marked 
venous  Cf>ii)rc^tion  of  the  face  and  net^k  whicfi  disap|Hiired  on  rcduetitm 
of  the  dishx^tiim.     The  child  rec^vero<l. 

S]nnptoms,  The  a)>s4>nee  of  tlie  end  of  tlie  clavicle  fn>m  ita  articu- 
lation, and  it"  ]w»sition  behind  (he  stcnium  an*  recrtpnixable  bv  inspec- 
tion aiul  ]mlpation.  the  course  of  the  bone  can  In-  soen  and  felt  to  |ias8 
inwanl  l>ehind  its  normal  position.  an<l  the  cavity  and  l>order  of  the 
articidar  .^urta<?r  of  the  Aternum  c^n  be  traitHl  with  the  finger. 

I  PrtlKitlnti :  Dioi.  KncTclo|WHlit|nF  dm  K«[i*nr>m  Hf«t.  art.  (1av&c^I«. 
*  Mono:  anoiuMtl  Madtcst  Kewi»  1077.  vol.  vi.  p.  aia 
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The  shoulder  hnngH  a  little  forward  and  nearer  the  chest;  fllmrji  pain, 
increased  In*  movements  of  the  arm  or  head,  is  fell  iit  the  s<ait  of  injury, 
but  usually  Is  pn)mpt  to  disa|>|>ear.  These  voluntar)'  movement^  art; 
re»triet<?d  or  alMili^heil  hy  the  pain. 

Disturhanee  of  re.spiration  by  eonipresHion  of  the  trachea  liu8  been 
noted  in  only  al>out  one-third  of  the  cases,  and  may  be  nll^ht  or  so 
severe  as  to  threaten  suttoeation.  Ordinarily  it  lasts  for  only  a  short 
time,  even  if  the  dislocation  remains  unreduced. 

Difficulty  in  swallowinjr  has  l>een  less  frequently  noted  than  dysp- 
noea (tiiree  times  in  sixttvn  cases). 

Prognosis.  Th*;  pn»jrnnsih  is  favorable  as  reganls  the  re-establish* 
meut  of  function  even  if  the  dislocation  is  not  reduc^inl,  and  reiluction 
is,  as  a  rule,  easy,  and  retention  more  complete  than  afler  dislocation 
forwanl. 

Treatment.  l-Uiluction  otm  eutnmonly  be  effected  by  drawing  the 
shoulder  outwanJ  and  backward,  ami  this  seldom  requires  more  foroe 
than  the  surj^rou  hinihclf  can  exert  without  :issistaucc.  In  one  ease 
I^enoir  was  olilip:*d  to  poivide  counter-extension  by  a  bandage  carriwJ 
around  tlie  chest  and  nuide  fa.-tt  to  the  wall,  and  extension  by  anotlier 
tumda^  jHisHCil  around  the  uptier  pari  of  the  arm  an<l  <Iniwn  u[miu  by 
two  assistants  while  a  ihinl  held  the  elbow  near  the  side.  In  auotbrr 
of  his  i^is4*s  one  assintaat  plared  his  knee  a^inst  the  patient's  back  and 
drew  his  shoulder  Imckwanl  while  a  second  assistant  hel<l  un  the  chin, 
and  I^noir  j>a'4se*l  his  Hnger  down  U-hind  the  end  of  the  clavicle  and 
pressed  it  forward,  iieduction  took  place  promptly  anrl  with  a  distinct 
snap. 

liecurreni^*  of  the  displacement  should  be  opposed  by  dressing  that 
hold  the  HJKJulder  back  and  down.  The  ncct-s-sity  exists  as  in  dislnrai- 
tion  forward  to  examine  the  joint  frt»quently  with  the  object  of  promptly 
detecting  and  correcting  any  faulty  position,  and  to  wear  the  dressings 
for  several  weeks. 


Dislocation  Upward.    (Luxatio  Claviculae  Suprastemalis.) 

The  first  recor«le<l  case  of  this  fnrni  of  dislocation  wjlh  pidilishe<l  by 
Duverney  '  in  1751,  the  next  was  observe*]  by  Snlillot*  in  lH.'i5,  and 
Malgaigne  in  18*i5  could  collect  only  five  ease».  The  number  is  now 
increas^^i  to  alsnit  twenty,'  with  two  autoi>sies,  nuvemey's  and  H,  W. 
Snath's.*  It  difff'Ps  from  the  forward  disK»calion  in  that  the  Isme  lies 
l>ehind  the  sfrrnal  |M»rtion  of 'the  stemo-cleido-mastoid  muscJe  instead 
of  in  front  of  and  below  it. 

The  c^use  in  the  su<hlen,  traumatic  casi?s,  is  tlie  forcible  depression 
of  the  shoulder  and  the  acromial  end  of  the  clavicle,  by  which  llw 
ur)|>er  jv-irtion  of  the  capsule  is  torn  and  the  end  of  the  bone  lififHl  out 
ot  the  joint ;  then,  the  forc*»  continuing  to  net  and  pressing  the  shoulder 
inwartl  towanl  the  chest,  the  iMine  is  forccil  inwanl  to  or  Iwyond  the 
*  I>uvenicy  :  TniUo  dr«  Miiliidio*  i)p«  4hi.  vol.  i.  p,  201. 

•S^Jlllot:   r'..fitrihuli..ii.  i'l  I:i  ('Iiirurj:i4-.  IHft*.  vol.  i.  p   Ofll 

'For  tht)  bit'  [  iiiiUton,  Aii'l   I*iit»il|on.  and  cmh  hem  owa- 

tliKtfd  MMtM.  <i  I '  JoumAl.  Mnrrti.  18r«< 

*R.  W  Smitli :  luihiii.  juut  iiui  u>  :ii.:«i  '%4-icnreA,  JS7V,  vul.  U.  p.  420. 
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nuNJiati  line  and  muiietinu'H  upward  so  far  even  as  to  rest  upon  the  ante- 
rior surrai!tM>f  tin?  larviix.  A  inii»|UP  iiukIv  of  pnxhiction  was  rcfMjrtiHi 
bv  Dr.  A.  N,  Bl<xip.*tt.*  The  jmtifiit  was  carry  injL;  one  i-ml  of  a  piano 
when  the  two  men  who  were  carrying  the  other  end  ulli»we<l  it  to  fall. 
The  |>alicnt  felt  a  sliarp  |Miin  at  tfio  ro*>t  of  the  neck  and  front  of  the 
chist,  and  it  wan  found  t)int  the  sternal  end  of  the  rl^hi  elayicle  luui 
iM^en  dinJiMvied  upwanl  and  Inward  and  that  the  tirnt  and  hcctind  eor^Lal 
eartihi^s  of  the  isaiuc  bide  had  been  di.Hloeaccd  from  the  sternuDi  for- 
ward and  outwanl. 

In  Duverue\'*»  caae  all  the  ligaments  were  torn  and  the  |>eriosteuin 
was  Rtrip|H?d  from  the  end  of  the  clavicle  ;  prohahlv,  therefore,  the 
meniAcuB  reniaine<]  attached  to  the  sternum.  In  R.  \V.  Smith's  ^^ase, 
the  end  of  the  lel\  clayicle  rested  on  tln^  npj>or  bonier  of  the  sternum 
in  contact  with  the  rijriit  stemo-clcido-mastoid,  havinjr  jxiK^cd  bdiUHl 
the  gtcrnal  portion  of  the  \ei\  stenuvi'leido-nuu^toid  and  in  fnjnt 
of  the  tftemo-hyoids.  The  anterior  and  jwisterior  steminluyleidar 
li^ment.s  and  the  eosto-clavieular  were  lorn  ;  the  meniscus  aecom- 
i»anie<l  the  clavicle.  The  s»1)clavius  muscle  was  relaxwl  but  not  torn. 
Fhcre  were  d^spntea  and  dyi^phati^ia  ;  death  was  the  result  of  a&^ociated 
injuries. 

Fio.  252. 


IMiliWMIaO  «f«ninl  v(  Ui«  fl<>nift1  vd<1  nf  Ujtf  rlAvlrlr.    i  It.  W.  HMtTn.) 

In  a  nxM*  reporte*!  by  Stoke«,*  and  mentione*!  alK>ve,  the  dislocation 
i&  d«!*)oril>ed  a«  forward  nnri  upwanl,  and  the  joint>i  jls  beinjET  so  \o(\se 
that  the  .sternal  cml  of  cjirli  clavicle  could  l»e  casilv  nukytil  in  anv 
diri'clioti  ;  rliis  rvMuliiiori  hnd  Inrn  j)nMlnred  l>y  the  "  powerful  action 
of  the  st<'rnti-c1<Md<^tniistni<I  niu.sries"  in  forf****!  in^piratttrv  efTort*  pro- 
voketl  by  tjn*at  dyspnirn  iluc  to  aH^'ites.  At  the  !iutnp?*y  the  ligaments 
were  ftauid  to  Im*  frn^atly  >*trvt<'he<l»  the  sterno-clavieular  being  half  as 
long  again  an  imtural  and  the  rhomboids  (costo-clavieular)  also  cloo- 

'  Woctptt:  New  Vork  W*-.tieiil  Journ*!,  IhW,  »«t.  intviU.  p.  W. 
*moliw:  IhtbUn  Medl<mt  JtMimKl,  la&tf,  Tol.  xlii.  p.  460. 
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gatefl.  The  relations  <if  tlie  end  of  the  clavicle  to  the  KUriml  |Kirtiou 
of  the  sterno-clrido-nmstoiil  art*  not  stated,  :iin!  it  remains  iineerlain, 
tJien-fore,  whether  Llie  c^om?  pro|>erlv  bolonjtp*  in  the  clasft-of  di^iot'3ltioni* 
npwnril. 

SymptomB.  W  the  diHlocation  \a  incom^dcte  ihn  i>\\\\  Avrnpt^tms  are 
the  iJivtjootion  4>f  ilie  end  of  the  elaviele  alwve  itp  normal  iMiMtion,  and 
tlie  liHStl  puiii  iucreaseil  by  niuvenieiitH  of  the  head  an<l  arms. 

The  Hvniptonis  of  the  compkU  form  are  the  rec»»^'nizidile  <Iii*place- 
ment  of  tlie  end  of  the  bone  inwani  and  npwanl  to  a  variable  di.-lance, 
it*  p<j^ition  behind  the  nternal  portion  of  the  sterno-clcido-ma>toid  of 
the  aime  mde,  the  depression  of  the  shoulder^  ami  it«  npj>roximation  to 
the  chest;  local  }>aiii,  ^metinicH  dyHj>nfea  and  d\>nhnf:C>^i*  iidiibition  of 
voluntary  niovements  of  the  shoulder  and  head  Ix-eatu*^  of  pain,  and 
sometimes  the  im|K>?Sj*ibility  of  |>a.s^ively  rainn^j  the  shoulder.  The 
emptiness  of  the  elavienlnr  notch  of  the  sternnm  may  j)erhaps  be 
ret'ognizcil    by  palpation. 

Treatment.  Keiluetiou  is  eflWrted  by  dniwin^  the  shoulder  outward 
and  making  direct  pressure  downward  and  ontwanl  n]M>n  the  sternal 
end  of  the  elaviele,  but  here  apiin  the  chief  difficuliy  i.-»  to  prevent 
recurrence.  Fixaiion  of  the  shouhlcr  bv  various  drcs-sings  and  the 
recuud>ent  |H»sition  t<»  avoid  the  dcpreswiou  of  the  shonhler  by  the 
action  of  gravity  have  been  cmpluye<l  with  a  fair  nieiiHun*  of  Mircc&ft, 
the  rcsidting  deformity  being  flight  and  the  re-e«!>tablish[uent  of  the 
usefulness  of  the  arm  complete. 


2.  DISLOCATIONS  OF  THE  ACBOMIAL  END  OF  THE  CLAVICLE. 

Anatomy.  The  clavicle  is  attached  to  the  poapnla  at  two  points, 
nan)ely  :  at  its  extreme  end  to  the  inner  marj^in  of  the  acrf»mion  by  tbe 
acromifMjlavicuIar  j«»int,  and  further  inwanl  to  the  eriracoid  process  by 
the  eoraco-clavicular  ligaments.     The  articular  t^urfaces  forminf:  the 
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acn»niif>-idavicMlar  joint  are  flat  and  oval  in  sha]K\  the  long  axis  being 
nntero-|M»sterit)r,  ami  ihc  up|)er  edge  of  the  em!  \>i  the  clavicle  rises  to 
a  variable  Uiatuuce  above  the  up|»er  suxtkce  of  the  acromion.     The 
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articular  surfaces  are  sopamteil  in  part,  sometimes  completely,  bv  an 
ini*r]K>.t(i  nuniMMis  of  fibmiis  tisf^ue,  wed^^»-shapwi,  with  its  base 
(liretited  upwanl  ami  atturiuMl  to  the  bn>ud.  btrou^  tnijjerior  lif/ametU; 
the  inferwr  lit/amentj  usually  mucli  thinuer  than  the  superior,  duties  the 
joint  l>clow.  The  civraoo-clavicular  ligameut  i»  compotied  of  two 
portioAH,  tiic  po:*lero-internal,  or  eonoidt  ami  tiie  antero-exlenial,  or 
IrapfsoUi, 

V<inm\i-te  <lislooation  involves  not  only  the  rupture  of  the  ligaments 
of  t)ie  joint  projK'r,  but  al^i  of  the  ooiioi<l  ami  tra(>ezoid  ligtuueiitj^  to 
a  greater  or  leH&i  extent.  The  joint  allows  uiotiou  in  all  directious,  the 
extreme  ranieres  being,  acconling  to  Albert,  20  to  30  degrees  iu  the 
horixontal  plane,  and  (lO  to  70  degrees  in  the  vertical  plane;  ami  its 
disliK^ation  Mp|>cars  to  l>e  conimoidy  etlw'ted,  not  by  cxtemling  the 
movement  of  the  jnint  l>eyond  ilh  normal  limit,  but  by  direct  displace- 
ment of  one  bone  it{>ou  the  other. 

The  clavicle  may  l>e  displa«*eil  upward,  sapra-acromial  dislocation, 
or  downwani  and  luickwurd,  subacromial  dislocation,  or  flownwani  and 
forwanl  under  the  coramid  process,  subcoracoid  dislocation.  The  first 
is  hy  far  the  mo^l  eomnu»u  ;  llie  last  has  been  ol)ser\'ed  by  only  two 
surg»'ons,  one  of  whom  rei^ort^nl  tive  ca^es. 

Some  authors,  following  the  system  of  nomenclature  used  in  the  dis- 
location of  other  joints,  term  them  dislocations  of  the  scapula,  but  the 
innovation  ha^  not  made  itd  wav. 


Supra-acromial    Dislocation.      (Luxatio  Claviculee  Supra- 

acromlalis.) 

The  dislocation  may  l»e  complete  or  incomnlete ;  in  the  latter  the 
clavicle  is  displace<l  upward  ti>  a  distance  espial  or  nearly  equal  to  the 
vertical  diameter  of  its  articular  surface  ;  in  the  former  the  separation 
of  the  articular  surface  is  romplete,  and  there  is  an  ."idditional  displnee- 
nient  outward  over  tlie  acrt»iuion.  or  outwanl  and  backward,  or  to  a 
grwitcr  distance  upward. 

The  cause  is  usually  a  blow  rectMVeil  upon  the  point  of  the  shoulder 
and  directed  <lownwani  with  an  inclination  inward,  forward,  or  back* 
ward.  The  vigorous  c<mtracti(m  of  the  tra|»ezius  by  which  ihe  clavicle 
is  preventetl  fmm  ncHMmpimying  the  acromion  in  its  dcfiCTUt  seems  to 
bean  ini[Mjrtnnt,  |NTlmps  au  essential,  factor  in  the  pnMluetion  of  the 
leeion,  tin*  nbernatlv**  factor  that  has  Ik'cu  suggi>i|i_i|.  arrest  of  the 
descent  of  the  clavicle  by  contact  witli  tlie  first  rib.  se«  iu-«*  nior*^  likely 
to  pnKluc(^  dtshH'jition  of  the  sternal  en<l  of  the  iNUie.  Malgaignc 
found  in  one  {*ase  marknl  tenderness  of  the  tni|)ezius  ami  stenio-cleiilo- 
mastoid  mum'l(*s,  and  eiti's  tlie  fact  as  priHif  nf  the  otro'^'tness  t»f  this 
theory  in  ?ome  <tis<m.  The  absenee  of  smtli  tendrrnt^*:  in  other  cases 
should  not,  I  think,  l>e  deriin'd  op|H(sttig  rvidenet-,  for  an  efticieut  eon- 
tracti(»n  not  followini  by  injurv  of  the  nuisele  is  ea.sily  ettriceivablc*.  A 
case  report<Hi  by  doiiuet,'  and  s^>metimes  (pioteil  n»  an  example  of  dis- 
](x*ation  by  dirwt  violem^*,  s^n-ms  clearly  to  indicate  the  im)Hirtant  part 
playe<l  by  muscular  action  :  A  man  wlio  was  carrying  a  U-am  t][>on  his 
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shoulder  made  a  violent  effort  to  keen  it  from  falling,  and  found  he  liad 
iherebv  pntddc^l  a  diHlfication.  Polaillon  ^  mentions  a  case  oommuni- 
cnU.-*i  to  him  by  Dollieau  in  which  the  dislocation  was  caused  in  a 
woman  Ky  an  attempt  to  Htrike  a  t'hild.  In  Huch  a  ca^  the  DMiOMn* 
tum  of  the  arm  presumably  takes  the  place  of  the  more  oummoD  exter- 
nal violence  receive<l  upon  the  dhouhler.  In  one  of  my  coses  the  dits- 
loontion  wan  cauiieil  hv  u  Itlow  fnmi  a  Hilling  brick,  which  al<^i  broke 
the  acromion  at  itn  hoM*.  and  di^hicated  the  humeriLs.  (See  Chapter 
XIJI.) 

A  unique  case  in  which  the  dislocation  was  caused  by  a  blow 
received  ujMin  the  chivicle  from  l>elow  upwanl  lis  rG|H»r!<**l  by  Hamil- 
ton ;*  a  l>olt  ihrce-fpiartcrs  of  an  inch  in  diameter  was  driven  throujH) 
the  dkin  on  the  anterior  margin  of  the  )ei\  uxilla,  breaking  the  fir>it 
rib,  fi<*vering  the  coraco-clavicular  ligaments,  and  forcing  the  clavicle 
upwanl  from  its  place. 

Mal^rriijrno  niiortB.  a  case  in  which  the  injur>-  was  ap|mrently  caused 
by  a  fall  u|K>n  tnc  ellwiw, 

Pathology.  Our  knowledge  of  the  churaiTter  and  extent  of  the 
hiecratiiMi  i»f  tlic  ligaments  h  derivetl  almost  exclul^ively  from  clinicid 
obHcrvation  and  experiment*  upon  the  cadaver,  for  there  are  only  tw<» 
autopHics  and  one  museum  sp'cimeu.  One  auto|»sy,  reportt^^l  i»y  Mal- 
gaign*',*  wa«  in  a  <wie  of  ineomplrte  dishtcatinii  and  showo*!  tiiat  the 
articular  fiUM*t  of  the  einvicle  had  not  entirely  left  that  of  the  arnmiiim  ; 
the  superior  ucnimio-clavicular  ligament  was  riuly  ntretcheil  or  iK'rIiaps 
slightly  torn  away  from  the  acromion,  and  the  inferior  one  was  m  great 
part  riij>iiiri'd  ;  on  the  oth<'r  hand,  the  strong  C4jrae<i-i'li»vicular  liga- 
ment** were  torn  rntiriflv  acn»ss.  There  were  otlur  and  more  s<^rious 
assotiated  h'sifui.s,  amimg  them  a  comminute<l  fructun*  of  tltc  body  of 
the  Mcapula  on  the  same  Hitle. 

The  second  auto|iMy,  made  and  reported  by  Dr.  P.  R.  Ikdton,*  was 
in  a  i'liHo  of  my  own  at  the  Hudi^n  Street  Hospital,  April,  1902.  Both 
acromii>-eIuvieuIar  lignmoutjs  were  torn  acn)ss,  an<l  the  conoid  an4 
trupe/.oid  ligaments  wen!  toni  away  from  the  coracoid  process. 

The  mu!»cum  hi»eciuien  is  one  pre:*erve<l  in  St,  Thomad*H  Hospital 
and  mentiom-Hl  by  Sir  A^^tley  ('<«tper.*  The  patient  waji  a  nmn  s^ixty 
yearn  olil  who  dieil  of  pulmonary  ilij-eji>e  seven  weeks  after  the  reecipt 
of  the  injury.  The  m5cf»unt  frr>m  whic^h  I  (piote  titate*  only  that  "the 
clavielc  was  foimd  <li!^l(»ejited  at  ilH  cap&ular  extremity,  ami  projeete*! 
conr^ideriibly  over  the  .*ij>ine  of  that  bone.  The  acromion  pro(vKS  ju(*t 
whiTc  the  cinvieh*  is  nnit4il  with  it,  was  broken  off."  Malg:ngne, 
rpiotiiig  npiuirentiv  from  Monie  other  account,  says  that  Coojht  .«np|H^c*tl 
liiiit  alt  the  acromial  and  eoraiNvid  ligamcnU  must  have  lK*en  torn.  He 
adds  that  this  in  what  ex[M'riment»«  u|K)n  the  cadaver  indieatc,  but  that 
it  i.H  me!an<*holy  to  liniit  one's  self  to  conjtH*ture»  when  llie  »ipe<'inu'n 
itiM'lf  rt\u  Ih'  examined.  (\»o|Mr*  gives  al^o  a  drawing  of  a  s|w»<'imen 
of  an  old  dislcKiitiou  in  wliieli  the  eonoid  ligiMUeril  luwl  iMronu*  o^^itied. 


>  PoUaiuii ;   t>Irl.  KneyrUitt^Iitii 

*  Itiinillton:  KrAOtiirM  ann  Uiai 
'  Mnlipiidnr:  I/k*.  cit..  p.  -CW. 
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*  CtMipvr:  Dialuctttioiu  auU  Fnutaru*.  .\m.  «d.,  ]*.  J13 


iiii  lira  Ni^ionnM  MMlealw,  art.  Clavlralv,  p.  719. 
M'jitiiniM.  IhM),  p.  S3Q. 
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ExiKTiraents  upon  tlie  cadaver  have  yiekltnl  resiilto  that  arc  not 
i^mirolv  in  arron!  with  mie  another.  Moljp»ijr"<^  fotind  that  even  in 
'incomph'ie  dislocation  the  capsular  ligaments  were  completely,  unci  the 
ooraco-clavieular  partly,  rnpturcd.  Honisson  antl  Adcr  fuuntl  that 
ineomiilete  ilis|iK.uuion  eoulil  1k»  cjusily  pro*hipcd  lU'ter  ilivLsion  of  the 
flrroniiul  lij^aniunb^  and  without  injury  to  the  <M)rucoidal,  and  even  to 
sucli  a  de^^rec  that  the  articular  surfiices  were  completely  sei»arated 
vertically  from  each  other.  Adcr  further  showcil  thiil  alter  division 
of  the  coracoidal  ligaments  a  coni]>U'te  *lisliM^ali<tn  could  Ik'  readily 
produet^l  and  the  end  of  the  clavicle  removed  to  a  dihUuicc  of  two 
centimetres  from  the  acromion. 

Instea<l  of  rujitun.*  of  tlie  upiwr  acn^mial  lip:ament  avulition  of  the 
edgi*  {yf  hone  on  cither  .^ide  to  which  it  in  attached  han  fre(|ueDtly  been 
observrtl  clinindly. 

Among  tlie  n^conhni  complieatiouH  arc  HimultaneouR  dislocation  of 
the  Ht4'rual  enti  of  lli(>  same  or  of  the  other  clavi(*ie,  fracture  of  the 
clavicle,  of  a  rih,  of  the  iu*romion  ]>rocess,  of  the  coraeoid  process,  of 
the  l)ody  of  the  Muipnla,  and  nubcoracoid  dislocation  of  the  shoulder 
of  the  same  si<lc. 

STmptonis.  In  incomplete  dislocation  the  deformity  conBistH  in  the 
elevation  of  the  end  of  the  clavicle  to  a  variable  distance^  not  equal, 
however,  to  tlic  thickness  of  the  Ikmio,  almve  the  level  of  the  acro- 
mion, and  thi4  elevation  (ran  Ik*  readily  re<?ngniy^d  by  pal{>ation,  and 
«in  ^nerally  l>e  re<liiccil  hy  moflenite  pn'Sj^ure. 

In  complete  di.slc»<ratiou  the  elevation  i.^  grrater,  more  than  an  inch 
in  some  case**,  or  is  t;omhiue<l  with  displacement  outward,  l)ackwan!, 
or  fon\-ard.  The  displacement  outwanl  is,  of  course,  due  to  the 
appn>ximatIou  of  the  acromion  to  the  chest.  The  greatest  reconhxl 
overriding  is  one  inch  (Malgaignc,  Klar'),  It  has  been  observe*]  also 
in  some  cascft  that  the  scapula  tuLs  undergone  a  movement  of  rotation 
bv  which  '\i&  inferior  ungh^  is  earried  backward  toward  the  spine,  and 
the  anterior,  upj>er  augle  is  lowenti,  a  moven»ent  that  is  attribnteil  to 
the  action  of  the  Meiglit  of  the  arm  ;  it  hu»  U'cn  obs**rve<l  only  wlien 
the  displacement  iuwitnl  of  the  K*:ipula  li>ward  the  ehcst  has  not  l>ecn 
very  marked. 

Then*  is  IiKiil  pain,  more  or  less  severe,  ix*n*isting  f[»r  a  variable 
length  of  time,  and  increas«il  by  pn»ssun»  or  oy  voluntary  movements 
of  the  shoulder  or  arm.  The  interference  wiili  vi»luntary  movements 
of  the  limb  varies  greatly,  aitd  eorrcH|Kin<ls  nitnsiintbly  with  the  j»ain 
and  the  extent  of  the  disnlacenient ;  some  patients  are  completely  dia- 
able*!,  others  wui  use  the  lindi  quit*?  freely. 

Diacnons.  The  diagno.siH  is  to  l»e  made  by  reoofrtiition  of  the 
changed  relatttms  of  the  bones,  which  is  easy  in  the  eases  of  complete 
disiotnition,  nnd  s^^ldom  difficult  in  the  incomplete.  In  the  latter  cam 
the  local  pain  arnl  the  |>o«sibi!ity  of  iv-dm-iug  the  bony  pniminen*'**  by 
pressure,  ti»gtHher  with  its  inumiUale  rcap|H*anmtv  ou  tlie  removal  of 
the  pressure,  will  give  tlie  clew.  The  quentioii  will  then  lie  Itetween 
di^oeatiou  and  fracture  of  the  clavicle  near  its  end.  and  this  may  l>e 
nnsweriHl  bv  tracing  the  otitline  of  the  acromion,  rommrative  metu- 
nrementA  of  the  two  clavicles,  and  ronsi<leration  of  tixc  prcaencc  or 
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of  jyw  peestkr  to  fmcinre.     The  error  of 
iujary  fur  «  oiakMation  of  Ufee  ahoyhlw  ^iptan  to  law 
ff«i|0<«dx  oadr,  altboqieh  h  m  diffiesk  to  ■Ddcntmd  kfv  it 
oecar  if  Um-  exsmiDstkio  were  tltofough. 

A  oHrtDaina  or  sprain  of  a  jnial  in  vbidi  the  end  of  tk>  ckmde 
■tooJ  abnoniMliy  hifrh  migfat  emlj  be  mi^takeii  for  s  rvccat  rfjJocB 
ti«»D,  fiii>«Y  it  would  prmeni  all  the  sigiM  of  onc^  b«t  ihm  tfwro 
Ix-  of  A\f|^\l  importanoe  mod  woald  cane  no  faarai  to  the 
beyoad  \fthn\m  %  nrtdleadj  proloigad  oonfiDCflMai  »f  the  Inaliu 

ncifAunL    Tlse  pwywaw  m   the  meomplete   fom  is  nooo^  for 
allhfMJtgh  the  diupbccfliftit  fans  mmmonlr  pirrNiled  io 
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ilu'  rt'Hiiltirif;  clffformily  in  sli^lit.  In  i\\v  rompleto  funn^  witb  umrkvd 
dii%|iluccmcntr  there  iH,  in  ii<I(lition  to  thocinnmon  imperfect  niainten- 
niioc  <if  the  r<?<hietion,  un  (Kvjmioniil  inuhility  rvcn  to  make  rethiolicm. 
In  HiU'h  on*«4^  the  riuirtirms  of  the  timh  inny  or  niuv  not  he  siTioiisly 
interfenil  uitli  hy  the  j«'r?»ihlenee  of  the  <lisplareinenl.  In  the  nnit]tie 
eiiM*  (piolcsl  ahove  fn»in  Ihiioiltoti,  of  di^^hHiition  l»y  iliri-et  vhilenee 
netinf^  n|H»n  thr  eliivirh*  frt»ni  ImIow  npwiinl.  the  Imuic  rt'nminetl  tliH- 
pliiee«l  twn  itM'h<'«  iipwnr*!,  yet  the  |uiti<*nt  c»fMiItl  nst-  thr  nrni  as  fn>*>lv 
nnil  Mtn>nKly  iw  the  other.  On  the  olhrr  luiml,  in  onrof  lianli-nhcnerrt 
in  which  lh<!  ([isphici-nient  |M>r>iiM4*i),  Uie  diminution  of  fiiDctiun 
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WU8  oont^iderablo,  and  the  power  of  a^Mliiction  of  the  arm  was  almost 
fntiTvIy  lopi. 

Treatment.  In  TnuHt  casp8  the  reiliiction  of  even  the  ciimpletodislo- 
nition  iiiii  Im?  rnidily  effectnl  bv  dmwitip  the  .nhoiilihT  i-itlior  din^'tly 
upward,  t>r  upwanl  and  outwurd,  ur  liackwiird,  and  at  the  .saiuo  time 
prfssiiig  the  clavicle  directly  toward  its  place.     The  only  opposition 


F10.S6.V 


Old  UUlocatlon  nf 


tvU'le, 


that  ordinarily  netnls  to  Im?  overtime  is  the  weight  i>f  the  arm,  which 
dmws  ihp  >hi»ii!dcrdowii\vani  and  inward  awiiy  from  rlR*  clavicle  ;  with 
tiiis  i*i  sometime.^  av4XMatc<l  rctlex  i<untraction  <»('  the  tninejtius  which 
drawn  the  clavicle  upward,  and  in  a  few  caaen  the  end  01  the  clavicle 
has  paANxi  thrtnigh  the  tra|M'7;iiiA  in  Mich  a  way  that  the  inter|K>sed 
Hhrc'4  of  the  muiicle  have  con^'titutc'd  a  Hcrion*  cib*itacle  to  reducti<»n. 
To  ovemtme  this  latter  obntacle  Montct '  KnlK*utane<Mi.-.Iy  divi<li'4l  the 
cluvicuhir  |N>rtion  of  the  tni|>e7.ins  close  to  its  iiisiTtinn  and  was 
then  able  easily  to  restore  tlie  bone  to  iu  place  and  ket^p  it  there  by 
a  bandage. 

In  making  rcHinctiim  the  arm  nhoidd  l>e  kept  near  the  side  and 
pn>Ascd  rlin-ctly  npwanl.  If  the  shiudiler  nt^csls  to  Im^  drawn  directly 
out  ward»  thin  nhoidil  br  dnnt*  by  the  hand  intrrMliiced  into  the  axiHa, 
or  by  jjnjHpinjf  the  npprr  [uirt  of  the  arm  with  Iwith  hands,  the  tin^'-rs 
resting  in  the  axilla,  aiul  the  thumbs  against  the  proje<;tiiif^  articular 
aurfaoe  of  the  clavicle,  nud  thus  drawing  the  »*honlder  outwarti  while 

>  Moutrt:  MHUtfwnirr  MMln^.  IHRl^  vol.  vi   p.  219,  quoU^  by  PoUilloii. 
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prt'^-isiii^  (l»e  I'laviok'  iiiwartl,  Iii  nhorl.  iviltj<;li<m  is  to  In.-  tflftH't***!  by 
fiMX'iiiK  ill*-'  iicmmioii  upward,  aiul  uutwuixJ,  forward,  or  backward,  as 
may  la'  iiidiaitod  by  llie  direction  of  the  di^placonu'tit,  by  prcsMire 
exertwl  ii|iori  it  through  the  IniiiirniH,  and  by  prefixing  tbe  end  of  llie 
«Iavicle  in  the  opposite  directiiMi. 

Tbe  niainti'iiaiui'  of  the  ri'duclioii  was  long  decnu'd  difliciilt.  The 
woij^bt  of  tlif  arm  tM»n.«taiitIy  tends  to  ri'pn»<b»cr  tbe  deformity,  to  <*arry 
tl)e  nhoulder  downward  away  fr»»m  tbe  clavielo,  and  the*  drei*&inps  (em- 
ployed did  not  satisfactorily  op^Hisi^  it.     The  foUowing  simple  dressing 

wbi4'b  I  dcvis«Ml  alM)Ut  1HK3 
ban  proved  perfootly  ^atinfac- 
tj>ry  :  A  strip  of  stout  adli<*sivr 
plaster,  aiMjtit  four  feet  long  and 
two  or  three  inches  wide,  is 
phuHMl  with  its  centre  under  the 
elbow,  the  forearm  being  fiexcnl 
at  <»r  within  a  right  angle,  anti  its 
two  ends  arc  airried  upward, 
one  behind,  tlie  other  in  fnnit, 
of  the  arm,  and  erossetl  over  the 
shoiiliier  at  a  jK)int  i\jrres|H)nd- 
ing  to  tbe  cna  of  the  clavicle, 
mul  then  fiwtened  to  the  front 
and  Imek  of  the  chest  respc«c- 
tively.  While  applying  it,  tbe 
flui'gGon  must  press  the  elbow 
firmly  upward  and  the  clavicle 
downward.  The  eye  or  finger 
c:m  readily  dct<:^«H  through  tbe 
plaster  any  rccnrreniNMif  thedis- 
phieement.  The  dres-^ing  should 
Im*  worn  for  thn'O  or  f<»ur  weeks. 
Wiring  of  the  clavicle  to  tbe 
acromion  has  l)cen  practised  a 
few  tinH»s  in  nvent  and  in  old 
dislocation.s,  lint  is  not  gi^nerally 
apf»roved  ;  if  anything  of  the 
kind  should  nec<l  to  l>e  done 
periosteal  catgut  sutures  would 
pmlwibly  be  sufticient. 

Bubacromial  Dislocation.    (Loxatio  Olavicnle  SubacromialiB.) 

Tliis  dislocation,  of  which  Petit  was  the  iirst  to  »)ake  mention,  is  so 
rare  (hat  I'ldaillon,  in  \iM\  ciailil  eolleet  only  six  nH-oinlcd  ca**eh;  the 
list  has  now  lieen  increasi'd  to  eleven,  or,  ailding  Newman'j*,  to  twelve. 
The  fii-st  four,  quot<«l  by  Malg:iigne,  '  are  those  of  Mellc,  I7G5,  Flenrk', 
18IG,Tournel,  1837, and  IJaradnc,  1«42.     The  others  are  two  observed 

'  Mu.lKiit)ruo:  t^K-.  rll  ,  \\\i,  '14H  Atid  4*1*;      MalK*iien<<  thinkn  Ranuliic'ii  emu  wm  jimliahlx 

Citli«*l»it(ml,  not  traituiatlc.    Tbe  rvfemic«  br*  jcivea  furTuurud  U  iueonwt ;  it  •bun la 
!  1837,  uut  IttlT. 


I>r«a»laf  fat  auprB-ftcromtnl  dtstocaUon  of  Uie 
cUvlrlo. 
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nn«l  reported  by  Morel-IjavalliV,'  one  by  Dr.  W.  B.  Chase/  one  by 
Dr.  J.  A.  Allon*  antl  ont;  by  l>r.  F^ilon.*  Konig''  nft-rs  to  one  that 
wafi  obHorved  in  Hnini%^!»  cHuic,  and  Jliinlcnheurr*  mjikt^s  several  quo- 
tations from  thi'  rt'(K)rt  of  n  caj^  by  I'bih;,  Imt  doi's  not  ^ive  the  refer- 
ence. He  s|>etiks  al?H>  of  a  ivii^e  rr|»«»rt4Ml  by  (lo^ssi'lin  in  1X81,  but  I 
have  lKt:»n  able  to  lind  only  u  eliiiicul  li-elnre  by  (losselin  i»u  a  «ise  of 
Titipra-acromial  <li»loi^tion.  Tck  these  may  be  added  Newnian*rieaseof 
simultaneous  dishiration  of  iMith  ends  of  the  ehiviele  (yidr  infrti),  iu 
whieh  the  outer  end  wtu^  di^>|ihtee<l  uniler  the  aeroniion. 

The  e:uis*»  in  the^'  leases  was  <lirect  violenee  exerted  U|M>a  the  upiwr 
surfacv  of  the  4»uter  end  of  the  elavirle  (Mrlh-,  Tournel,  (1)Ui?i*|,  a  fall 
\i\Mm  the  shoulder  in  three  ^Fleury,  iMorel-l^avalk-e's  two),  and  mus- 
cular etfort  in  one  (Allen). 

Alten^s  imlieut,  a  stout  musrular  girl  Mxtcon  or  seventeen  year^  old, 
wan  eho|i|nng  wihhI.  and  at  the  moment  ^he  had  the  axe  raise<i  and 
was  almut  to  deliver  the  l»lowsho  felt  a  fiharji  jKiin  in  the  shoulder,  and 
the  arm  fell  |>owerlesji  by  her  side.  When  fseen  six  wt^t^kn  later  there 
wan  a  ruarke^l  deprettslon  on  the  t^»i><»f  the  shouhlcr,  much  diseolorati<»n 
in  the  axilla,  and  the  inferior  angle  of  the  Hcapula  wiu^  thrown  promi- 
nently outwar<l.  There  waa  complete  loss  of  voluntan'  motion  of  the 
arm  nnd  hand,  and  numbness  of  the  entire  limb.  Heiluotion  was  ciisily 
effeetcil  l)y  dniwing  the  *honider  outward  and  bnckwiird. 

C_*has4''rt  ease  may  be  taken  :u*  a  ty|x'  ttf  clireet  vinlenoe.  A  l>*>y 
eight  years  old  fell  head  fori'inoft  from  a  height  of  twelve  or  tiftoen 
fe<-t  and  Mtruek  with  the  top  of  his  ^thouldtT  a^ainr>t  the  rung  of  a 
ladder.  An  ecehymosisover  the  outerend  of  the  clavicle  nhowed  where 
the  blow  hail  boon  receive<l.  The  acromial  end  t»f  the  clavicle  w:is  dis- 
liH'at<Hl  downwanl  and  somewhat  Iwickwanh  the  shoulder  w:i?*  flattened 
in  front,  and  the  ucromion  very  iinuninent.  Hnluclion,  under  nnirs- 
th''.«ia,  w:is  easily  etfecti**!  by  drawing  tin*  shoulder  outward  and 
backward  and  pn?*sing  the  clavicle  in  the  opi>o.site  direction. 
There  was  no  tendency  to  recurrence  ami  recovery  wa^  complete  in 
fivi!  weekfi. 

Of  the  other  two  coses  of  dire<'t  violeuoe.  in  one,  Tourner**,  the 
injurv  wan  caueed  by  a  h<ir?*e  Klepping  U[iiin  the  fnmt  of  the  jtatient's 
<»houlder  ax  be  lay  on  the  ground! ;  in  tlu'  other,  ^lelleV,  the  patient, 
who  was  a  RuR.sian  soldier,  attributed  the  injury  to  an  et!nrt  lie  made 
when  six  yearrttpld  to  lift,  with  the  aid  of  another  chiiil,  a  kegof  wiiti-r 
by  means  of  a  stick  rcMiiigon  his  shoulder.  He  had  alHoadi.-<loeati<in 
of  the  c^)rn'(^|Minding  humerus,  which  apparently  had  Ik^u  received  at 
the  same  time. 

The  autopsy  in  ^[ulle's  case  and  experiments  upon  the  cadaver  show 
that  the  ligaments  uniting  the  acromion  ami  coracoid  to  the  clavicle  are 
completely  niptured  ;  the  clinical  facts  show  that  the  displacement  of 
the  clavicle  is  not  only  downward  and  outward  under  the  acromion  but 

>Mor^MjiT»n'       'V  "    '    •  — '       '    '"r.,  !«R.  vc.l,  Iv.  p|i.  Bl  ami  240. 

irniBM  :  Ti»'  'tv  of  ihe  Sutc  of  New  York,  1«7B,  p.  ITOt 

■  Allnn  :   Nf-iv   ^  i    v*»l.  Jcix.  |t,  »W. 

•  VjkUin :   New  Vntk  M«-<iK»l  Uttod.  Ik-1,  toL  xx.  p.  7M. 

*  K'tpJ*:  MiPecicl.  tTiirurfir.  M  H  .  vu\.  lii.  |(.  !«. 
* Bta^cuhmomt :  DpuUcbr  (hit..  iJrf  tiA  a.  p.  ^. 
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also  backward  to  an  extent  that  leaves  the  acromial  fnret  entirely  in 
fn»ntof  the  elavlcle.  This  U  perhaps  to  be  a('et>unte4l  tor  liy  the  pres- 
cn<H,'of  tlu»  Urm]  (ft'thr  humerus,  wliich  op|K>se8  u  (lifiplaeen)t.'nt  ilireelly 
dowuwartl  ;  anil  tlie  same  anatomical  t'aet  may  cxpliiin  the  eninoidcnt 
dislociition  of  the  liumerus  in  Mt'lle'H  ease.  The  only  (>tl»er  eompli- 
cations  observed  clinically  are  fmcture  of  the  surjriwil  neck  of  the 
liumem:^  in  one  of  Morcl-Luvallec's  caseH^  and  Kimultiuu*on.'*  di^I<»ca- 
tion  of  the  other  end  of  the  elavicle,  in  Xewninn'^;  hut  in  rx|)enment9 
npon  the  cadaver  fraeturt's  of  the  aenunioii  nnd  of  the  elavirle  have 
been  met  with.  In  .Melle's  ca^^e  the  itieni8CU8  ae(!om[)anied  Uie 
clavii.*lo. 

Symptoms.  The  |>ain  at  the  moment  of  the  accident  mav  be  severe 
or  slight;  voluntary  movements  of  the  arm  are  inlerfereJ  with,  and 
BtimetimeH  entirely  ]irevente<l;  and  in  one  ejise  (Allen)  then?  was  jkt- 
Histent  numbner^^  and  tiujjrling  in  tliearm  and  Imnd,  indi(*ative  of  press- 
nre  n|>on  the  hnu-liial  plextis.  The  »|t|K'ai*ance  of  the  Khonlder  is 
afTeeted  by  the  sinking  of  the  acw^niion  and  ri>^ing  of  the  inferior  an^lu 
of  the  EH'^»|)!da  so  that  it  ap|H'ars  t<\  be  ineliniKl  forward.  The  :afionlder 
is  usually  approximated  to  the  side  of  the  head^  but  may  hit  on  a  lower 
level  than  the  opposite  one  beeautie  of  the  inclination  of  the  inmk. 
The  central  ]»ortion  of  the  clavicle  may  be  dcpn*sse<l  helow  the  level 
of  the  soft  parts  in  front  and  behind  ;  it*  fttertial  end  project?*  sharply 
forwnnl, and  \U  acromial  end  can  be  tnioed  willi  the  finj;er  to  the  jvtitit 
where  it  engages  under  the  acromion  a  little  behind  the  urtieuhir  facet 
on  the  latter.  An  obscure  part  of  tlie  de«eri]>tion  of  TotirnelV  caw, 
which  Malgaigue  found  tmintelligil>le,  seems  to  mean  that  the  end 
of  the  clavicle  pa&^Hl  entirely  under  the  acromion  and  projectetl  beyond 
its  outer  Iwirder.'  The  outline  of  tlu-  acnmiion  and  its  empty  articular 
facet  can  usually  be  trace*]  with  the  tingcr,  although  in  one  case  the 
awelling  of  the  soft  jKirts  Mas  very  great. 

Prognosis.  Tiic  prognobis  is  favorable  ;  in  Tournel's  case,  in  which 
the  re*hiction  was  not  attempted,  the  jwitient  had  good  nse  of  the  limb  ; 
in  ^^elle's  n  new  joint  had  formcMl  bctwr'en  the  under  surface  of  the 
ai'nmiiini  and  tlie  up[H'r  hurfucc  of  the  clavielcp  but  the  efl'cct  u|M)n  the 
functions  of  the  linil>  eaimot  Ik'  known,  for  a  di^hniition  of  the  humerus 
coexisted.  In  all  the  other  eases  in  which  the  n-cord  is  suflicienlly 
complete  redtiction  was  esisily  eft'ected  with  or  without  the  aidof  ana?s- 
thet^ia,  and  there  appears  t<}  have  l)e<,'n  no  tendency  to  recurrence  exi^pt 
in  one  case. 

Treatment.  Re^Inction  Is  made  by  drawing  the  shoulder  outwanl 
and  backwnrd,  the  arm  being  kept  parallel  to  the  trunk,  and  counter- 
extetision  InMug  m.ade  bv  a  bandaifc  pass<Mi  around  the  ehest.  Tournel 
reilticed  by  placing  lli^  knei*  between  the  .^^fiouldersi  and  <lrawing  them 
forcibly  backward  ;  and  Uhde  did  likewise,  at  the  same  time  pressing 
till'  ehivicte  forward.  The  arm  should  be  fixed  against  the  trunk,  ivnd 
the  forearm  supported  by  a  Utdy  Imndage  and  sling. 

'Thephnifllfl:  *' L'^^pftnlepr^DUlt  en  outre  deaxmllliea:  one  iiit«n)eetnipMmr« 
formfe  par  rMrmnlon,  I'ftalrv  c>it«me  nt  inf^rieore  form^  par  IVrtr^mit^  «xl«nM  d*  U 
dartcttU." 
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Subcoracoid  Dislocation.     (Loxatio  Clavicule  Sabcoracoidea.) 

Aulhtirity  for  \\\m  bt^lief  that  thisi  »ingulur  dirtplutvment  has  ever  boon 
clinit*ally  uh?ic»rvo"l  rot?*  u|>»ni  the  stutoineuts*  of  two  surgeons,  Gt»<leincT 
uiul  I'injon.  (iiMletiRT  mot  with  his  first  cju^e  in  18:Vian(l  with  four 
others  in  the  foll(»wing  five  yeiirs  ;  Plnjon  reiMjrl<Mi  a  sixth  example  in 
1842.  Ginlenier's  wises  were  repjrteii  to  the  8oeiet<?  ni^tlieaiie  d'  Intlre 
et  Loire,  and  pub]i5he<I  in  1843;  hi^  paper  was  n'published  by  Mul- 
gnigne  in  the  lircue  mMwrt-^Jiirurfficale  de  Pari*,  1847,  vol.  ii.  p.  155; 
INnjon's*  e«!*e  was  rejxirted  in  the  Jfntruai  de  M^dceiur  de  Lyon,  1842, 
vol.  iii.  p.  58.  All  systematic  writers  n|K>n  the  snbjeet  are  agreefl  in 
viewinj;j  these  n'|H)rij?(  with  much  suspieion  iKKaiUj^e  of  their  remarkable 
nimilarity  in  detail  and  the  great  anatomical  obijtacles  to  the  pnxluctiou 
antl  maintenance  of  the  displa<r(>ment. 

The  feiitures,  as  deserilM'il  by  Malguigne,  areas  followis  :  Four  of  the 
six  patients  were  In-tween  the  ages  oi  sixty-seven  and  irH?venty-one 
years  ;  ih<'  nMnaiiiing  two  are  describeil  as  adults.  In  ever)'  carft*  the 
injury  wa*  itutHHi  by  a  fall  upon  the  shoulder. 

The  Byn»pt4>ms  were :  1st.  More  ux  leas  pain  and  a  large  ecchymofiis 
in  the  comco-acromiid  region. 

2d.  A  depressitm  at  the  normal  pnm'tion  of  the  elavirle ;  this  bone 
was  found  to  be  ini'liued  downward  an<l  outward,  and  it^  acnmiial  end 
lodged  iu  the  axilla. 

3d.  The  eonicoitl  and  acromion  process«?8  were  prominent  under  the 
skin. 

4th.  The  shoulder  was  inelinc'<l  (hiwnwnrd  and  forward  ;  the  inferior 
angle  an<l  posterior  border  of  the  stapula  formed  |K>steriorly  a  projee- 
tiou  which  disap[>eared  when  the  shoulder  was  ferried  upward  and 
bnckwanl. 

iith.  The  ann  was  de|K'ndeut,  but  could  be  easily  moved  in  any 
direction  except  upwanl  antl  inwanl. 

Ginlemer  made  reduction  in  three  ca^es  by  grasping  the  clavicle  and 
di!*engaging  it  from  under  the  eoraeoid  process,  while  an  assistant 
forred  the  fthoidder  lKU*kwar<l  and  outward.  In  his  other  two  e:ises 
the  swelling  preventtsl  rednotion  Ix'fore  the  thinl  day.  Pinion  failtHl 
to  reduce  liei^ause  of  the  fainting  of  his  assistant ;  the  next  day  retlno- 
tion  was  made  by  a  "  bune-nietter." 


* 


3.  SIMOTiTANXOUS  DISLOCATION  OF  BOTH  ENDS  OP  THE  CLAV- 
ICLE.    (TOTAL  DISLOCATION.) 

The  nvonied  cases  of  this  iiijiiry  are  now  ten  in  nnm1>er  :  Riche- 
rand,*  Mor«"l-l.^vallee,'  N'urth.*  Hut<;hinson,*  Haym»s,*  C<»1,*  Liin<l/ 
Rombeau,*   Jlulke,*  and    Newman.'*      8evcn  of   the    patients;   wero 

*Blcbrmml:  An-h  *  -  y    •    .-.■   -  ^j   xtv.  ]).  IW ;  wportwl  by  Ponml,  hi»  interne. 

*Mur«I-lAV»llrv:    I  i  .  KiO,  vol.  I x.  p.  361. 

•  North  :  Kcw  Yuri  ^;,  rol.  I.  p  79. 

•  HutrhliiAiin :  IjiuivL.  1^71,  \tn.  u.  |i  711. 

•  H»jriip« :  BrieUh  MMical  Journal.  ISTi,  rol.  t.  p.  M. 
•Oil:  Oiu.  .1.     T     ■    n.  iKTa.  II,  Hfi3. 

^Land  .  Hn*  '  JriiiniftI,  1^74.  vol.  t.  p  106. 

•Bulk*:  Lanovi,  it&o. 


I''  Th^nipirntiqac  1*<74.  vol.  IxsxtI.  p.  &S7.  wportwl  b^  Gfta. 
vol.  11.  ^  34K,  ^  KcwniM :  lUd  .  p.  604. 
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males,  three  females;  their  ages  ningeil  Ix-tween  thirteen  and  forty 
yearn. 

Haynes'B  iiatient,  a  weakly  girl,  thirteen  years  old,  produced  tlie 
disl<M*jitinn  whilo  wa*ihing  the  bark  of  her  ni^ck  with  the  hand  of  the 
Bffwttil  side  ;  there  wan  a  oompK'te  dislocation  forward  of  the  Mernal 
end,  and  an  incomplete  diBlixratiou  upward  of  the  acromial  end  of  the 
clavicle. 

In  all  the  other  casi*8  the  cause  was  external  violence,  usually  very 
gresit.  The  mo<i('  of  prmlnction  is  varied,  the  most  common  fonn 
■p]M*ariii^  to  he  for*3c  fxcrlcd  along  the  transvers4»  axis  of  the  shoul- 
ders, and  presj^injjc  forward  tlie  one  that  hoftiTr  the  injury. 

The  sternal  end  has  always  been  di:*phiced  forwanl,  and  the  only 
a«lditional  change  in  position  that  in  mentioned  is,  in  Morel-I^vall^cV 
case,  that  it  had  moved  rather  upward  than  downward.  The  acromial 
end  was  displawMl  hackward  in  four  <'asi»s  (oiuv  t(»  a  distamre  of  thn»e 
iin^er-breadths),  upwanl  and  outwartl  twice,  an«l  once  each  f«irward 
and  outward,  downward,  and  int'ompletely  upwanl.  In  Hut4'hinji4)n'9 
case  the  displacement  is  not  descril>c<l  furtlicr  than  by  snyinj^  that 
"when  pressure  was  made  on  either  end  of  the  dislocsifed  bone  tlie 
Otlier  extremity  rt)«t;  perceptibly  and  pnttruded  the  nkin." 

in  hix  of  the  case*-  re<hiction  of  both  dislocatioufi  was*  ctTectoil  and 
maintained,  and  the  jiatientH  recovered  with  piH)d  use  of  llit*  limb  and 
but  little  deformity  ;  in  nome  of  tliern  mention  is  made  of  more  or  le**s 
persistent  pn>joction  of  the  sternal  end.  Moixjl-Uivall^e  was  nnnble 
to  reihu^  the  dislocation  of  the  i>uter  end,  althougl)  he  made  direct 
traction  upon  it  with  a  hook  intnKluce<l  tlimugh  the  skin.  Lund,  with 
the  aid  of  chloroform,  conhl  only  brinp  the  Inme  "  into  fair  ]>osition  ;" 
at  the  end  of  ten  days  the  ends  were  (oun<l  •*  fixe<l  in  tlM-ir  new  |xisi- 
tion."  In  Newman's  cas*-,  disli>cation  of  the  outer  iiid  under  the 
nonunion,  reduction  was  ini|M>shible  ;  the  patient  witlidrew  from  the 
hospital  on  the  tenth  day,  and  remained!  disadjied.  The  result  in 
Hutchinson's  cas«-»  is  not  reconled. 

Treatment.  Reduction  ban  usually  been  eflected  by  drawing  the 
phouldcr  outward  and  backward,  and  recurrence  prevente<l  by  imnio- 
bili/.ing  it  in  a  suitable  pf>silion  by  means  similar  to  thi>se  employed 
when  the  disloeution  involves  either  cud  ahuie.  Ilulke  used  a  gulta- 
percha  Bplint  mouldetl  over  the  clavicle  ami  Iwimd  down  by  n  bandago 
that  crossed  the  shouhlcrs  and  was  made  fast  in  front  and  bi*hind  to 
another  about  the  waist. 
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Anatomy. 

The  bony  surfaces  which  enter  directly  into  the  composition  of  the 
HhoiiKhT-jiiiiit  urv  ihe  glenoid  t^ivity  of  tlie  K-uptilu  and  tlie  ]>o8tertK 
internal  half  of  the  j^Uflnilur  head  of  the  humerus.  The  former  Ih  of 
irregularly  oval  bhu|)e,  the  more  [>oiuteil  en<l  above  and  the  bn^ader 
one  Ik,'Iow,  an<l  id  >lijjhtly  ct.»n«ive,  being  deepened  by  a  low  fdiro-tnir- 
tilnginoiis  rim,  uhii'h  is  continuous  throughout  with  the  cnitsulc,  and 
above  als<j  wltli  the  ler»dnn  uf  the  lt>ng  brad  of  the  bi^-eps.  The  eiivity 
looks  oul\v;inl  and  forward  in  a  dire<*tion  nearly  midway  l>etween  the 
aagittul  an<l  froutul  planes  of  the  body  when  the  t^aipula  oeeupie:«  xXa 
usual  i>o.sition. 

Agamst  thitf  shallow  surface  the  head  of  the  htinieniB  rost^s  iH'ing 
held  in  place  by  atu»(»spherie  presfrure,  the  tonicity  of  the  muscles,  and 
the  tension  of  thtckene*!  |>ortionH  nf  the 
capsule  in  different  jMi^ition^  of  the  limb. 
On  the  outer  and  anterior  jwrtion  of  tlie 
up]ier  end  of  the  humerus  i«  Uie  greater 
tul»enK%ity,  lK)unde<1  internally  in  front  by 
the  bicipital  griMtve  whirh  kHiges  the  long 
t4<iidon  of  the  biceps  and  has  uiK>n  it.s  iniwr 
bide  the  leafier  tuoerosity.  Between  the 
upper  margins  of  tiiese  tubero^^itie.^  and  the 
gldlndar  urtieidar  hwid  is  u  shalhiw  gpKive, 
tlie  anatomictd  neck. 

The  aci*omion  and  winu-oid  pnK*es.'i*'js  lie 
al>ove,  the  one  on  the  outrr,  thr  olhiT  on 
the  inner  side,  and  the  strong  roniciKam*- 
mial  lignuient  uniting  them  eli»M>s  in  the 
«p|>er  [Mirt  of  the  joint,  but  is  H<*|Mrated 
from  it*  cavity,  as  are  nlmi  ihe  two  pro- 
cc?iS(^»  by  the  inl*T|M>se<l  cup.'^uli'  and  the 
tendon  of  the  Mipni>piiiatus. 

The  ^urfilc^•  of  ihi-  head  of  the  hiimenis 
thai   i«  fMivenil    by  articidar   I'artilagc    is    t"t«f-'<>     '"• 
aliotti  one-thirrl  of  that  of  a  nphere,  and  the       ""*  ^'  " 
axis  |Wft^i»g  through   its  ccntn*  nu-ets  the  long  axis  of  the  sliaft  at  %n 
angle  of  aix»ut  l^degreeti.     The  linear  extent  of  tlio  gleaoid  foAStty 
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torn  codrdj  menm  and  the  Iwad  aosr  pui  tfaroogk  h  aod  eooie  lo  ttsi 
oo  tlie  side  of  tbe  ibocax  ootfler  the  daride ;  or,  &»  is  a  ca«  quoCcil  bv 
Malgaignr,  it  mar  paM  over  the  upper  bonier  of  the  suheicapalmris  and 
come  tf>  rtrjfS  at  the  aame  poiot.  If,  oa  the  other  hand,  tW  prtBiar3r 
aMMranaii  doinmranl  haa  heea  more  taarkt^i.  a>^  in  dwtnrafiopa  cflcdad 
bf  bmr-abdiKtioa  of  the  arm,  the  head  thher  {oases  bdov  the  aob^ 
acatpanru  or  tatra  tta  lover  portioo,  aad  then,  a.-*  the  elUiw  is  lomfed 
the  head  ruea,  pnaiity  the  aahweapnlanii  or  its  outom  puitinei  u[»aaid 
and  remaining  wparatfd  by  it  frun  the  eorariikl  prticv^^  The  extent 
and  direction  r»f  tbid  movement  of  the  head  are  determined  latgeljr  hf 
the  miirtaoce  of  tike  untorn  |i*>rti<>u»  of  the  canrale,  oocahl?  the  oMer 
aod  anterior  {art,  wliich,  bv  preventing  the  farther  tleeoent  of  that 
part  of  the  humerus  to  uhii-h  thfv  are  attached,  compel  the  bead  to 
move  upward  aa  the  elbuw  deeoencu.  Giber  fai-to»  are  fimmi  in  the 
mtiscleA ;  if  the  head  lies  under  an  untom  subecapularts  itf^  distance 
below  tbe  coracfM'd  proceM  will  be  greater  than  when  il  ]ie»  under  tmly 


the  upper  portion  of  the  moacle,  and  if  in  additi«>o  it  Ims  naascd 
the  tf-rcs  major  or  downward  a^  far  a»  the  lower  Itonler  ot  the  peeioiB- 
lilt  major  the  arm  will  remain  widely  aMuctcd  ur  cvon  with  the  elbow 
aUjve  the  iiuad  (htxatio  erocta).  Or,  departing  »till  furtlier  (r%m% 
wliat  la  u»tial,  it  may  p(*rlmi>d  even  turn  KuK'kwanl  after  it  ha»  IcA  it« 
Bockf.'t  aod  f>3}i.s  under  thr  long  head  (»f  the  tnre|i@  to  lodge  beliiiMl  the 
glenoid  caviiy,  thf  allrgwi  ^iiiitricipital  dtsjoratioo. 

Tilt'  hi*^d  of  the  humerus  rc?^t.*<  agaiu.<it  the  inner  sitle  of  the  hrtid  or 
neck  of  the  fsmpula  at  any  jKiint  lietween  its  junction  with  thr  broad 
axillary  border,  or  inferior  cu.s(a,  and  the  middle  of  the  aulerior  lip 
of  the  glenoid  f(»ssn,  and  it  may  li?  either  direi-tly  against  the  edge  of 
this  lip  or  furthfr  hcu'k  on  the  ^ide,  sa  is  clearly  >^iu>wn  by  tlie  g|icci- 
tneuK  of  old,  iinrcHlucetl  di^locations  presened  iu  the  muMMiniH.  Am) 
nreonling  a*  It  rMrcupiei:  one  or  the  other  {>o^ilion  it  will  l>e  more  or 
h's^  protnltifUt  in  llie  axilla  or  iiuirc  or  lei^^  clearly  seen  and  felt  behind 
the  i)ectonilis  maj<jr  lK*n<'ath  the  otracrml  process. 

It  h  evident,  then,  that  the  position  in  which  the  head  of  the  bone 
}N  found  Imsiph  only  a  limited  relation  to  the  |>oint  at  whi<-h  it  \v(\.  the 
joint,  and  that  a  cla^^HiRcation  which  i-^  sharply  made  U[»on  thi*  posi- 
tion i?*  not  only  arbitmry  an<I  unc<Ttain  for  a  large  numl»fr  of  ease*, 
hut  al.40  favop^  inattention  to  iioint.s  that  have  an  ini{N>rtjint  tn^arin^ 
upon  a  safe  and  easy  reduction. 

ft  [»  desirable  that  a  classiRoation  should  not  deal  minutely  widt 
unimportant  vanHtionit,  and  that  iuMcad  o(  multiplying  divisions  it 
fdionld  nitlicr  giitlicr  ititn  a  fi-w  ^rnnips  tliose  vari»'lie>  that  have  char- 
artrriHlic  and  irii|Mtrlant  r<';itun'»i  incommou;  and  yet^  a.s  some  fi>rms 
<lill'cr  widely  in  their  .Hymptiun^i  from  t»!her*  with  which  they  are  on 
other  gniundn  closely  n^latwl,  il  \n  ci|nally  desirable  to  recogui)?e  and 
nt»le  '•ueh  diflen'ueeft.  The  distinction  Iw^tw^'cn  "  regular"  and  *^irn*g- 
uUr"  di!*hM*ation«  made  by  liigclnw  at  the  hip  cstx  also  Ik'  made  at 
the  fthoulder.  taking  for  the  (linhnMitions  4Jownwanl  and  forward  the 
integrity  or  the  rupture  of  the  aiiten^ivxternal  portions  of  the  eapAule 
ari  the  detrnuining  fejiture.  The  following  eIa>4!*ili<*alion  i.n,  in  the 
main,  the  bUUK'  jw  that  of  Mr.   Flower,  al)ove  given,  and  the  later 
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French  and  German  wpitetj*.  It  differs  from  that  of  the  majority  of 
tlje  Knglish  and  Ameri<*an  writers  in  restricting  the  group  of  tlie 
"9ul)gk'miid  "  andcorreniM>ndingly  enlarging  lluitof  tlie  "  HidKJonieoid  " 
dislocations. 

iSiilKH>nu*oid ;  very  cnnimon. 
iulnii-ftnicDtd :  (.'.xceitlional. 
sulx'lavioulnr. 
{iSubglenuid ;  nnctinmioa. 
erecu ;  verr  rare. 
subtricipitAl  (?) 

^•***'"°' |sub«i.inou«;  very  rare. 

U pwani i?uprmglenoid  ;  very  rare. 

The  name.**  of  the  four  prinoipal  divisions  indicate  the  direction  of 
the  primary  displacement  ;  those  of  the  sulxlivisions  the  |>osition  in 
wliieh  the  hejul  (>f  (he  l»one  I<»dgeH,  with  the  ext^ption  of  the  firrfa^ 
which  take«  its  name  fnnu  tlic  attitude  of  the  linib,  and  the  ^thtruvu- 
ital^  which  rather  indicates  the  route  traversed  by  the  head  than  llie 
p<wition  Hnally  taken  by  it.  Between  the  anterior  and  the  duwnwanl 
the  divis<in  cannot  be  sharply  made,  and  in  many  nf  the  cases  include*] 
among  the  tirst  the  primary  displacement  has  more  of  the  downwarrl 
liian  of  the  anterior  feature,  but  it  is  believed  that  by  enlarging  the 
8ul»coracoid  cla.«s  so  that  it  will  include  all  but  the  Urwest  of  the  lower 
fonas,  by  extending  its  range  s<»  that  it  will  distinctly  int;lude  the 
lower  a«  well  a.**  the  higher  primary  displacements,  the  necessity  of 
abducting  the  arm  to  eft'ect  reilucti^m  in  lho.se  cjLses  in  which  the  soc- 
cmdary  displacement  upward  is  marked  and  miglit  otherwise  U-ad  into 
error  will  l>e  less  liable  to  l»e  «»verIo«»kwl.  The  difticidty  of  <li.sliu- 
guishing  between  the  subglenoid  and  llic  iowi>flt  of  the  Kubcttracoid 
will  ari.se  in  nuly  a  very  limite<i  number  of  cases  and  will  be  without 
pnictic4il  im]Hn*tiLnce;  at  the  most  it  will  Iw  merely  a  question  of 
nomcnclatnn*. 

There  would  (>e  ^>me  advantage  in  further  dividing  the  Bubcoracoid 
grotip  into  hujh  and  loie. 


AKTERIOB  (AND  DOWKWABDl  DISLOCATIONS. 

1.  Su!)Ct>racoid. 

2.  Intnicoraeoid,  subclavicular. 

In  the.se  <lish>cationH  the  head  of  the  humern?  pa.«*»es  nrn>ssi  the 
Anterior  lip  of  the  glenoid  fossa,  tziking  at  Hrst  a  dir<M'tion  that  is  for- 
wanl  ami  inward  and  more  or  lens  itowuwurd  ;  it  may  )*ubse<iuently 
move  upward  or  further  inward*  The  Aa^  in<*lndi^  two  ^ub<livision^, 
the  Muhcoraroid  and  the  inlrarjyrncoUi^  of  which  the  latter  is  here  made 
to  include  also  the  mure  marked  dislocation  inwanl  known  as  the  ^fi/>- 
c//^^l*^l//r^, 

The  class  cmbnu'cs  the  sul>conieoid»  ftartial  and  oomplete,  of  all 
authors,  most  of  the  •^uljglcnoid  of  most  Knglij^h  auu  American 
aiith(»rA,  and  the  intra<H>racoiil  and  nidK'lavicular  t»f  all.  The  termn 
'* axillary  disIiM^tions"  and  ••diBlocMtionx  into  the  axilla"  are  annlied 
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TIac  tojurj  mar  ne  pfodncrd  br  direct  or  indirect  Tiol«90»,a  blow 
opoo  tiic  <mttT  and  apprr  part  of  the  sbottider  or  brpenbdvrtion  of 
tor  arm,  or  br  mnnrtiljir  ankjci.  When  iiroduced  br  drrect  ridUnom 
thr  dUnlaecoMni  i«  tanially  in  a  dirvetioM  tbal  is  cad/  KiflhariiUy 
iiK^linni  downward  lo  cikai>lr  the  head  lo  paea  below  tbe  eoraeoid  pro- 
oras ;  in  a  caM  reported  by  KrdtileiD '  and  to  one  of  minr'  tbe  blow 
waa  rreetred  from  abore  apon  the  acromion  and  only  di&lorated  the 
banteni*  aAt*r  it  had  limkco  that  pmeeaA.  Tbe  extent  of  tbe  dtiplaee- 
mrnt  inward  la  ailected  pnrtly  Iiy  the  foroe  of  the  blow  and  tbe  extent 
of  the  taoeratino  of  tbe  capmile,  and  pnitlj  bj  the  oootractioB  of  tbe 
mnerlee  that  addtict  ih^^  limb. 

Piftlocationfl  by  inilirtTt  violence  are  the  moat  00001100^  tbe  Ibroe 
acting  to  produce  hyfieralidaction  of  tbe  joint* 

*  Kfteteia:  DMtadM  fliirorvl««.  tAef.  m.  ^  14. 

*  Mr  pattMil  VM  •  mui  ftbcnt  40  ycsn  old.  wbo  «m  wlmtUcd  to  ths  Kew  York  Bnyltel 
nw.  17.  \m«,  sOcr  ImvHik  IhmI  Mmck  VpMi  Uw  ovUr  p%tt  of  Um  Ml  nbovMrr  by  a  0ftU- 
lua  brlek,M  aliowu  hf  mm  aktadtm  Jm4  fatTODd  tlw  ooter  •da»  «f  tar  «rr«aii«o.    Tbe 
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HyperaMnction  acts  by  brinping  the  oufpr  si<lc  of  the  upper  end  of 
the  humerus  iuto  e(>utiiot  with  X\w  i-ilgo  (if  the  ncromion  nnil  thus  cre- 
ating n  new  ctMiire  of  motion  for  the  eontinuctl  niovenu*nt,  theetl'ectof 
whieh  18  to  ciiuse  the  hciul  of  the  hiinifiiis  to  <ie.s«X'nil  and  rupture  the 
e4ip8ule  in  its  inner  und  lower  jiortion.  After  this  rupture  Iioh  taken 
place  and  the  upward  movement  of  the  ellH>w  has  cea.sed,  the  (*ontr:u> 
tion  of  the  musetes,  the  delttml,  |M*etoralis  major,  and  hitissimus  (hirsi, 
druw.s  the  heat!  of  tlie  humeruh  iuwartl  [ui&t  the  anterior  lip  of  tin?  jjle- 
noid  fossa, and  then  when  the  elU>w  is  low(.iX'4l  the  liead  rise*(alotifr  tl»e 
inner  side  of  tJie  joint,  for  the  untorn  outer  and  anterior  portion  of  the 
oap^ulc  is  made  tense  and,  by  thus  preventing  the  deseent  of  the  |>ortion 
of  the  bone  tu  whieh  it  ih  attaeheil,  cotupela  the  movenieut  to  take  place 

Fio.  2tf2. 


Itabeoncold  diftloculoa  on  %  oidAvcr :  nhowlnic  niptnrt  of  lower  p*rt  of  tb«  lUtecapulArliL 

al>out  this  |)ortion  as  n  centre.  As  the  finit  new  centre  of  motion  at 
the  e<l^^  of  the  aeniniit>n  *h'lrrmine?*,  in  ronneetion  witli  the  maseles, 
the  iiriinary  displacement,  «*>  tlw  s^-eond  nrw  centre  on  tlic  humerus 
at  the  outer  ami  anU^rior  attJU*hnMMit  of  the  eajKsule  deU*nninea  the 

?eon<l:irv  dinphu-emrnt  and  the  final  position  of  tlie  head  of  the  bone 

md  the  attitude  of  the  Hmb. 

Musrular  action,  the  rontnietion  <tf  the  niu.vlet  (»f  the  individual 
liiinsclf,  ean  pHwhiee  n  <lisI<Hriitiou  either  by  drawing  tlie  hi»ad  nf  the 
lx>ne  dire<*tly  out  of  it^  i»oeket,  or,  much  more  eonimnnly,  by  erfutinp 
c^mditiouH  of  leverap;  and  mimientnni  similar  (o  thttsr  existing  in  the 
priMhjrtion  of  dii^loentimiH  by  linlinft  vir(h;n(*e.  In  mnnv  of  tlie  re- 
|M)rte«l  CHHGS  it  M  difficult  to  n^Hi^rnitt'  the  meehaniMni  of  the  injury. 
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the  difForcnt  ages,  oshiMisIted  by  Uiking  into  account  tlio  percentage* 
of  t^Jtiil  {H>[)uhitiun  l>elonging  to  thuso  ages,  ditliTh  H<»iiiewliat  from  ibc 
actual  frequency^  the  riia.xiniuni  L>eing  toiinil  alxjve  the  age  of  fifly 
yeurs.  The  pn>|K)rtionH  cjilrnlutcd  fn»ni  Kionlein's  statUtie^  with  the 
aid  of  the  relative  nnniijer.s  ol'  the  pnpiiluti<»n  at  (lie  diflerenl  ages',  ai* 
given  in  ('hnpter  X  WIl.,  are  five,  nine,  eleven,  and  twelve  rchpee- 
lively  fnr  the  de<«de^  fmni  thlrty-nne  to  seventy.  Tliis  relatively 
greater  freipieney  in  udvuiieed  years  is  nnieli  nmre  niarke<l  in  wt^nieii 
than  in  men,  u  fact  whieli  is  to  be  explained  1)V  the  greater  ex|»twinre 
to  violence  ineitlent  to  the  <HKrn|)ations  and  habits  of  men  in  middle 
life.  It  IndieateH,  I  think,  tlmt  n  niiiefi  larger  ])ro[M)rtion  of  the  dislo- 
cations in  iidvanced  life  are  dtie  to  tiills  while  walking  than  in  middle 
life,  nince  that  i.n  un  accident  to  which  iNith  Hexeti  are  uiure  tMpinlly 
exp(>Hed  than  they  arc  to  otliern. 

The  relatione  pointer]  out  by  Kronlein  aia  cxii^ting  betwe^ni  di!il»w- 
tions  of  the  nhoulder  ami  dutse  of  tlie  Ldl>ow  and  fractnrcH  of  ilie 
clavicle  are  interet^ting.  His  stati^i(ies  show  that  dnring  the  first  two 
deeiulcH  of  life,  a  |>eri(K.t  in  which  dislot^Titions  of  the  shoulder  are  rare, 
disl(K*:itions  of  the  vHhiu  and  fraelniVK  of  the  clavicle  are  most  fre- 
qnent.  Thu^,  of  10*J  dinhK^fitionH  of  the  elbow  co!»taine<l  in  his  table^ 
80  of  the  iMilientfl  were  under  twenty  years  of  age,  and  of  100  caaos  of 
fractures  of  (he  clavicle  collecte<l  by  him  70  of  the  patientji  wrrc  under 
ten  years  of  np* ;  while  of  207  dishKiitions  of  the  Mioulder  mtnc  of  the 
potientH  wuj*  \vtis  than  teii,  an<l  only  2  less  than  twenty  years  tdd.  He 
ihinkn  fractures  of  the  clavicle  are  in  childhotHl  the  eipiivalent  iiijun.' 
nf  dislfM-jitions  of  the  shoulder  by  direct  violence  in  middle  life,  and 
dishxsitions  of  the  ell»ow  the  ctiuivolent  injury  of  dislocatiom^  of  tJic 
Hhoulder  by  indirect  violence. 


Classification. 

Tlie  head  of  the  humerus  in  leaving  the  joint  may  jviss  at  first  ui>- 
wanl  or  downward,  backwnnl  or  forward,  and  may  coujc  to  r«"*l  in 
any  one  of  »  great  number  of  |M>si(ioni$.  The  classification  of  tlie 
varieties  i«  bi-set  with  much  dirticully,  l>ecau!ie  of  thfir  nnmlxTj 
Iwcause  of  the  frequency  and  itn|>oiianec  of  the  si»eon<]ari'  displace- 
ments, an*l  last,  though  not  hu-^t,  iK-c^m.-ise  of  the  number  nf  elastifica- 
lions  that  Iiave  already  bei'ii  made  and  an*  more  or  Icse*  current.  The 
confusion  has  been  further  incrtyiM'd  by  tin*  apidicration  of  the  snmr  or 
very  fiinnlar  terms  to  different  varieties  bv  »lifferenl  author*.  With 
t]}o  Hire  disliMMitions  bar'kward.  and  the  .•*till  ninT  ones  upwnrtl,  there 
is  no  dillit'ultv  ;  the  lUKvrlaintv  ari-*i's  in  connection  with  tlni«<>  in  which 
ihr  head  of  the  hurneniH  has  |ms<^»*l  acntss  the  antcriiir  lip  of  the  gle- 
noid fossa.  A  brit'f  account  i>f  some  of  the  clas*iifi4*:i(ions  and  terms 
heretof«»a'  and  still  iu  um*  will  hIiow  their  ditfcrenci's  and  res**nddances, 
and  may  serve  as  a  convenient  introduction  and  pn*panition  for  the 
classifieation  that  mimt  ffillow. 

Sir  Asthy  ('o«q>er*s  clawiificttlioii,  upon  which  tlioflc  now  in  UHe  in 
England  and  America  liavt*  l>e<'n  in  tlie  main  nmstruclwl,  rei»ogni/wl 
fgur  kinde  of  dit»location>i :  1.  IVwnwunI  and  inward  into  the  axilla; 
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2.  Forward,  the  head  of  the  humerus  lying  under  the  clavicle  on  the 
sternal  side  of  the  coracnid  pnKM?.*s  ;  3.  IJuckwunl ;  4.  Partiul  inwnni, 
the  heatl  reciting  aj^tnist  the  <niler  i=iidc  of  the  ci>racoi<l  pnKcss.  It  is 
apparent,  from  his  description,  that  the  tirnt  and  fourth  inchide<l  the 
common,  fretpient  cases,  those  which  are  now  generally  tenne<l  "  snh- 
glenoid/'  or  "into  the  axilla/'  antl  "  snbcoracoid/^  respectively. 

A  few  years  later  Malgaigne  followed,  alw^  with  four  principal  forms, 
but  only  one  of  them  the  same  as  Coojjer'fi.     His  grouping  is  as  follows  : 


DitkocaUofw  into  the  axilU 

Dhlur«tiouB  inwani     .     .     . 

r>is|i>CAlion«  bockwanl     .     . 
Disluctttions  upward   ,    .     . 


f  I.  Sobcor&coui,  complete  ;  <\\\\\b  DomrooD. 

\  2.  StibcoratHiid,  iiit.tjinplet«  ;  rare. 

(  3.  Subglenoid  ;  rarv. 

f -1.  Intntcoracoid;  moKt  common  of  all. 

(  5.  ?«ibi'Uvicul»r;  rare. 

I  A.  Stibni'niuiinl ;  rare. 

\  7.  Siib(q>ino»s  ;  \i;^ry  rare. 

8.  Supracuracoid ;  oitlj  two  caacs  known. 


All  these  titlen  are  now  in  general  Uiw ;  hut  while  the  lost  four,  and 
|>erliap!n  the  second  also,  are  rilill  used  to  de^-i^rnatc  the  forms  which  he 
de-^ipnated  hy  them,  the  others  have  lM»cn  used  with  tlitterent,  some- 
tiniea  with  wiilely  different,  meanings.  The  first  form,  the  c(»mplete 
subcomcrml,  was  "chamctcrize<l  hy  the  pny^-ction  of  the  head  of  the 
humerus  in  the  axilla,  and  its  |>osition  exactly  below  the  ooracoid  pro- 
cess;"  it  would  he  iaclu<leil  in  Coi»|K'r's  first  gniiip,  dishx^tion  down- 
imuil  int<i  the  axilla.  His  ^^rtmd  subdivision,  incomplete  subcorawiid, 
was  the  same  x\^  Cooper's  fotirth,  [uirtial  ilishMsition  inward.  His 
third,  subglenoid,  was  one  concerning  which  he  seems  to  have  lw?en  far 
from  having  very  precise  notions;  lie  had  seen  only  one  case,  and  hinl 
l>eou  able  to  collect  onlv  eleven  trthcrs,  and  of  these  the  symptoms 
difl*ere«l  witlely,  tJic  head  of  the  humerus  being  de.<4*rilM.Ml  a.s  raising  tlie 
anterior  wall  of  the  axilla  in  one  case  and  the  [Hi^terior  in  another,  as 
resting  ag7\inst  the  M^'ond  interv»ostal  spac<?  in  one  and  against  the  ihini 
in  another,  and  even  as  having  perforate<l  the  wall  of  the  chest  and 
lodgeil  within  it.  The  one  fwitnre  wliicli  they  hml  in  common,  and 
which  he  gives  as  pathognomonic,  was  that  the  hejid  of  the  hnmerns 
was  not  immediately  l>e!owand  in  c«mtact  with  the  l>eak  of  the  conu^rid 
procesi5,  but  was  »eparate«l  from  it  by  a  greater  or  less  interval.  Ap|Kir- 
enlly  the  cla.-i3  was  creatcti  simply  tt>  collect  togi»therthe  odd**  and  ends, 
the  irregidar  cases  that  wen'  not  sul»coriw)i(l  ;  and  the  i<lni  which  sng- 
gBtod  the  name  given  to  it  was  that  the  prinmry  displacement  t<>ok 
nhoe  more  direi^tly  tlownwanl  than  in  the  preceding  varieties.  It  will 
t>c  »eim  that  the  name  hiw  since  been  applied  to  a  ver>'  much  larger 
proportion  of  eas<»j*, 

llis  s<*cond  main  division  embrace*!  two  varieties,  the  intract>rttc«ml 
anil  the  "ubehivicnlar.  (-onceniing  th<'  laltrr  then*  is  no  miseoneep- 
tion  ;  the  term  ha>  r*Mnainc<l  in  n^^<^  and  with  the  siuiic  meaning.  The 
group  i*  made  up  of  those  <,^«rs  in  wjiioh  tlir  head  of  the  hnmfnis  has 
)»aA«e<l  entirely  to  the  inner  side  of  the  c»»nu»t»id  pnKV*ss,  ami  lii*s  Im'Iow 
the  clavicle.  But  the  other  tmn,  inlmconusnil,  is  g^-nendly  employe<l 
in  a  much  more  pestriiietl  senne  than  by  Malgaigne.     hy  it  he  dcsig- 
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natcil  tilt!  greatest  number  of  dislocntioiis,  more  tlian  two-thirds  of 
those  he  tsaw  at  tlie  H6pital  St.  I^uIh  ;  he  applied  it  to  thot^e  in  which 
the  head  of  the  humerus^  while  still  remaining  iiii(h*r  the  coraeoid  pro- 
cess overlappiil  it  on  the  inner  wde  by  more  than  half  its  own  diam- 
eter. Most  of  Kiieh  t^ses  are  now  terine<l  .subeoi^acnid,  and  only  those 
in  whieh  the  head  has  |Ktss<Ml  almost,  if  not  entirely,  to  the  inner  aide 
of  the  pnx'css  are  calleil  iiitraconu'oiil.. 

The  tcndeney  of  the  more  recent  French  and  German  writers  U  to 
make  a  single  group  of  all  the  dislocations  in  whieh  the  humerus  }ia<%sca 
U)  the  anterior  side  of  the  sciipula,  containing  four  or  more  snlKlivi^ions 
or  viirietied,  two  of  whi<'h,  the  sulrt'lavindar  and  inti*ae<»raeoid,  in  the 
narrower  sense,  are  aeeepted  by  all.  Of  the  remaining  tW4»  jirincipal 
ont^.  the  sul)eoraet)id  and  the  subglenoid,  tiie  f<»rmer  is  made  to  inolude 
the  great  majttrity,  and*  the  s(d»gletioid  is  either  closely  and  distinctly 
restriete<l  to  the  very  rare  eases  in  whieh  the  head  of  the  humerus  is 
displaeoil  din^etly  downward  Ufion  the  tendon  of  the  long  head  of  the 
triceps,  or  Malgaigne's  grouping  is  aeeeptwl  with  all  its  diversities  and 
Vflguenes.s.  In  the  former  raM*  the  gnaip  is  removed  from  the  ]>rin- 
cipal  division  of  "  anterior '' or  **  pra-glenoidal  "*  dislocations,  and 
made  to  Ibrm  by  itiself  another  princifuil  division,  termed  "disloca- 
tions downwanl. 

The  Knglish  and  American  writers,  as  a  rule,  divide  the  same 
eases  into  subglenoid  and  snbcoaieoid,  basing  the  distinction  between 
them  upon  the  clinical  feature  of  the  greater  or  less  facility  with 
wiiich  the  heatl  of  the  humerus  cjin  be  felt  iti  the  axilla;  those  in  whieh 
it  is  more  pntminent  in  the  axilla  are  "subglt*n4)id/'  those  in  which 
it  is  more  pnnuinent  behind  the  anterior  wall  of  the  axilla,  close 
l>cncath  the  c«jmcoid  pn»cess,  are  "  subcoraeoitl."  Tin?  objections  to 
this  grouping  ari*  that  it  ihn's  not  suftici^'ntly  distinguish  lH'tw«?en  pri- 
nmrv  and  seeoiidarv  tiisphuvmcnts,  and  that  the  clinical  features  upon 
which  it  rests  pivsifut  a  complete  wries  of  intermciliate  forms,  most  of 
which  niifjht  l>e  a.s  projierly  place<l  in  one  group  as  in  tl>e  other.  The 
arbitrariness  and  uncertainty  of  the  decision  are  well  shoMii  by  a  com- 
parison of  clinical  and  pathologicid  statistics.  Thus,  Ilnmilton  ami 
Jtryant  sav  that  the  subglenoid  is  of  more  fre(|ncnt  (M'curriMice  than  the 
subiHiracoid.  and  Ericlisen  siiys  that  this  is  the  opinion  of  most  Knglish 
surgeons;  while,  on  the  other  hand,  I''lower,*  who  made  an  examina- 
tion of  all  the  sjieeimens  contained  in  the  I»ndcm  museums,  41  in 
numU'r,  found  that  in  .32  the  <lislocatinn  w:is  snbcoracoid,  and  he  addn, 
that  of  50  cases  retvntly  observed  by  liirn  in  living  ]uitients  the  name 
was  true  of  "a  larg^*  majority;"^  he  vnWs  attention  U*  the  fact  that 
"the  great  fre(piency  of  Hnl»conn*oid  tlisliKittion  obscrve<l  in  this  K'ries 
[i»f  s|R*cimensJ  doo!^  not  ac<'ord  with  the  descriptions  of  this  injury  gen- 
endlv  given  in  the  stjindard  snruicid  works  of  the  country."  A  few 
years  later,  in  the  article  on  the  Injuries  of  the  UpfHT  Extn'-mity  which 
lie  pn'iuircnl  in  c<»nncction  uitli  Mr.  Ilulke  for  Holmes's  Syj*tnn  of 
Sun/rri/^  Mr.  Flower  made  a  clussifn-ation  in  which  the  influence  of 
tliis  lm{Mirt:ini  invttslig.ition  is  apparetu.     It  i.^  as  follows: 

'  Flower:  TruiiMirlioiia  I-»itM!»n  riithol'i)ci<Hl  ScN'U-ty.  iNil.  vol.  \i\.  p.  1711- 
'Tl)tf  itumlMT  li  nivvii  H*  U  in   his  nrtiolc  un  Injurio*  of  tliv  Vppcr  Kstrmltr  Id 
Bolmoa't  Sfstom  of  Surgvrr. 
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1.  SirBOORACX)XD.  Forward  and  gligluly  downward.  On  to  the 
neck  of  the  scapula,  in  front  of  the  glenoid  foesa,  and  immediately 
below  the  ooracoid  process.      Common* 

2.  St'Bifi.KNoiD.  I>owiiward  an<I  for\t*ui'd.  Head  of  the  liumcnis 
in  front  of  the  inferior  costa  [border]  of  the  geaptilur  l)elow  the  glenoid 
foHsa.     liavf. 

His  remaining  three  divisifuis  are  SuMavi**uffiry  Sttnmcorficoidf  and 
i:Sul>9puiouHf  the  latter  iucluding  .Malgaigne's  sixth  anil  seventh. 

Turning  now  to  the  jMitlmlogiea!  data,  to  the  reoonle*!  resnllj*  of 
p«ist-morteni  examinations  and  experinientn  upon  the  cadaver,  and  con- 
iinini^  our  attentitm  for  the  lUDiiient  to  tlie  forlU}^  niainly  in  dispute, 
thi*  dlslocuttt^ns  forward  (or  inward)  and  downwatxl,  and  to  the*  |Htitit.ii 
tliut  alVect  the  |Hiriition  of  the  liead  of  tlie  humerus,  ti»e  following  lacls 
np(»car: 

The  bead  of  the  humerus,  when  it  pass<«  at^ross  the  anterior  edge  of 
the  glenoid  cavity,  mn«t,  am  a  glanee  at  Fig.  2o7  sliows,  move  somewhat 
downward  so  as  to  get  below  Uie  k>eak  of  the  coracoid  process  ;  tlie  posi- 

Fw.  261. 


TO  abow  tlM  magv  ft  podtUiM  ttoiu  mftjr  he  Uken  bjr  th«  hi^UI  of  the  hnmenu  After  primary  dit* 
|iUeemen(  fiirvud  or  dowowud  la  any  of  tbe  aireetloiu  between  ibe  uruwi. 


tion  of  the  limb  timt  most  favors  the  prfMluclion  of  dislocation  is 
atxhiotion  willi  »»r  without  external  rotation.  The  inner  and  lower 
|M»rtioa  of  the  cu]>sule,  being  pr^'sstnl  u|Hni  by  the  head  of  the  hnnicru^, 
tears  l»etween  the  tendon  of  ihe  sub&ea|iularis  and  the  triitfps,  the  rent 
iK'ing  Hmall  or  large  and  varying  grejitly  in  extent  and  dinvtion  in  the 
ditl'erent  ea-ies,  but  it  is  always  on  the  anterior  an<l  Inner  side,  and  t!)e 
hwid  ()a>i«H:'s  mon*  or  les^  erinipletely  through  it.  If  thr  movement  is 
more  directly  fi^rwartl  ami  inwartl  and  to  a  les*^  degree  downward,  as 
in  dislocations  by  direct  violence  received  on  the  outer  side  of  the 
shnuMcr,  the  liea<l  of  the  l)one  pushes  the  subw'anularis  muscle  lM?fore 
it  and  lodges  close*  under  the  conuH.»id  process  antf  l>etween  that  muscle 
an*l  the  wigc  of  the  glenoid  cavity.      In  this  case  no  secondary'  dis- 

iihw^^ment  ensues,  and  thr  form  wnidd  Im*  classed  as  tni/Mvtmroid  by  all. 
T  the  movement  is  fonulde  and  pn.donged  the  subsoapularis  may  bo 
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torn  entirely  acriM^  and  tlie  head  may  {ml^h  tbmugb  it  ami  ccxne  lo  rest 
on  the  m<lv  of  tlie  thurax  under  the  rUvicle  ;  or,  ai*  to  a  ca<«  qtKiled  by 

Mnlgnigni',  it  nuiy  |ias!«  over  die  upper  bonier  of  the  ^ul^-capubim  and 
come  t4>  rtMt  at  the  same  poinu  If,  on  the  other  hand,  the  prinmr}' 
niovornnit  downward  ha>»  been  more  marktil,  as  in  di-slocaiiniia  eflVeteil 
by  hyiRT-alxluelion  of  the  arm,  the  bead  t-ilher  |ia.s.He.s  below  the  miI>- 
m-apularin  or  tt^rH  it.*«  tower  portion,  ami  then,  a.s  the  elbi»w  \<-  lowered 
the  head  rifte-t,  preAniog  the  Aul*««capulariri  or  \Xa  untuni  |)ortiMU  upward 
and  remnining  8e|)arate<l  by  it  from  the  coracoid  prooe3<«.  The  extent 
and  direction  of  thits  movement  of  the  bead  are  determine*!  largely  by 
the  rcsintanee  of  the  untoni  |Hjrtions  <if  the  esip^ule,  notably  the  outer 
anil  anterior  i>art,  which,  by  preventing  the  tnrther  descent  of  that 
part  of  the  humerus  to  whieh  they  are  Bttjiche<l,  e<jiu|>el  the  head  to 
move  upward  as  the  ellM>w  de^oendit.  Other  factors  are  found  in  th« 
mu^mlcH ;  if  the  head  lies  under  an  iintom  8ubM-apidaris  it8  di.«tane<e 
below  the  conu'<»id  proceses  will  be  gnmter  than  when  it  licp  tmderonly 
the  up|ier  portion  of  the  muK-le,  and  if  in  ad<iition  it  hn.^  jKisM-d  under 
the  teres  major  or  downward  a*;  far  a5  the  lower  border  of  the  peetora- 
Wn  majiir  the  ann  will  remain  wi<Iely  alHlueted  or  even  with  the  elbow 
alwvc  the  heail  (hixatio  ereeta).  Or,  defMirting  ^till  further  from 
what  i8  uHual,  it  may  |N*rhaps  even  turn  luiekwanl  after  it  lia«  left  its 
socket  and  pa*^  un<ler  the  long  head  of  the  trieeps  to  lodge  behind  tlie 
glenoi<l  cavity,  the  jilh'gwl  subtrieipitul  dislm^aiion. 

The  heiul  of  the  hinricrus  rcvsts  against  tlie  inner  side  of  the  head  or 
nock  of  the  M'nputa  at  any  |M>int  lK*t\\«-fn  it.s  junrtion  with  the  bnia«l 
axillary  Ixinler,  or  inferior  eo.sta,  and  the  middle  of  the  anterior  lip 
of  the  glenoid  fi«*f<i,  and  it  may  lie  either  <lirei'tly  agalnnt  the  edge  of 
ihiH  lip  or  further  Irnrk  on  the  side,  as  is  clearly  fhown  by  the  »peci- 
niens  of  old,  unretliu^  dishioationA  prefi>erv(Ml  in  the  miiHeums.  And 
aee^nling  an  it  (»eeupies  one  or  the  other  |»oHition  it  will  be  more  or 
\vH^  prominent  in  the  axilla  or  more  or  \q^  ok-arly  »een  ami  felt  Ix^hind 
the  pectoralijf  major  t>eneath  the  corac{»id  process. 

It  is  evident,  then,  that  the  position  in  which  the  head  of  the  bone 
is  found  l>earfl  only  a  liniite<l  relation  t^i  the  point  at  which  it  left  the 
joint,  and  that  a  cla»wification  which  is  hhurply  made  uiMm  this  posi- 
tion is  not  only  arbitrary  ami  uncert^iin  for  a  large  nunil»er  of  casefk, 
but  also  favors  innttetififm  to  pt^int^  that  have  an  important  l>earing 
tipon  a  safe  ami  easy  ri*iliiclion. 

Ft  i:*  ilcrtiraMc  that  a  ehissifinition  Rh<»uld  not  deal  minutely  with 
unimfK>rtant  variations,  and  that  instead  of  multiplying  divie^ionii  it 
Fibonid  nither  inithcr  itito  a  few  groups  thl>^?  varietie^n  that  have  elmr- 
a<'ii'ristic  and  irii|Hirtant  fcalun--*  in  ciMniniin ;  and  yet,  a«  some  fi»nn» 
diflVr  widely  in  their  ^ymptom^  frnni  otbers  with  wliich  they  are  on 
Other  grounds  clos4*ly  n»Iated,  it  is  Hpially  desirable  to  n'^'ogniw*  and 
note  huch  diffenuicojk  The  distinction  between  **  regular"  and  **  irreg- 
ular'* dishH^ationR  made  by  Bigelow  nt  the  hip  <'an  aljy>  Ik*  made  at 
the  fiboulder.  taking  for  the  di^hK-atirm.'*  downwani  and  forwanl  the 
integrity  or  tlio  rnptun'  of  the  an!cn>-cxteninl  |M)rtions  of  the  isip^ule 
BH  the  ilrtcnnining  feature.  The  folhtwing  cla^wi^Ieatii^n  in,  in  the 
niain,  tlie  aame  n**  tluit  of  Mr.   Flower,  ab<)Vo  given,  and   the  lal4T 
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Frenrh  and  German  writers.  It  diflTers  from  thai  of  the  mujoritv  of 
the  English  and  Americ-an  writers  in  reHtrirtinp  the  group  *n  the 
**  •tuhgleriDitl  "  an  J  correApondiugly  enlarging  that  t»f  the  **  riut>c<>pa<.*oi(i  *' 
dislocations. 


Anterior 


Kiibiiinu'uiil ;  verr  niniraiin. 
Iiilnii'4in)C<ii<t ;  rxct^ptiontil. 
subclavieulnr. 


(Subglenoid  ;  tini'i^fiiDum. 
erecu ;  tenr  r»re. 
eubtriciiiiul  (?) 
1  Subanrtituial ;  rare. 
liSubB|»imiU8;  vrrv  nireL 
Upward 8upraglenoid  ;  very  rare. 


Downward 


Pteleriur  ■ 


The  narae>s  of  the  four  prineipal  divi^ionsi  indicate  the  direction  of 
the  primary  displacement;  thase  of  the  subtlivisiuns  the  |M>sition  in 
which  the  head  id"  the  Imidl*  Itnl^^s,  with  the  exception  iti^  the  erecdiy 
which  takes  it:*,  name  frtm)  the  attitude  of  the  limh,  and  the  suhfridp- 
ital,  which  ratlier  indicates  the  route  traversed  by  the  head  than  the 
p^>sition  finally  taken  by  it.  Ik'tween  the  anterior  and  the  downward 
the  divison  cannot  l>o  sharply  made,  and  in  many  of  the  wises  incluthMi 
among  the  first  the  primary  displacement  has  ni*tre  of  the  ilownwnni 
than  of  the  anterior  feature,  hut  it  is  believed  that  by  enlaiviiig  tlie 
f*ulH*<>rac*»itl  class  so  that  it  will  include  all  but  the  lowest  of  the  litwer 
forms,  by  extending  its  range  st»  tliat  it  will  distinctly  include  the 
lower  a.s  well  as  the  higher  primary  displacements,  the  necessity  of 
abducting  the  arm  to  effect  reduction  in  ihor*  cases  in  which  the  soc- 
niidary  displatx^ment  upwanl  \s  marked  and  might  otherwise  lead  into 
error  will  l)e  les»  liable  to  i>e  ovcrUwjked.  The  ditticully  of  distin- 
guishing between  the  subglenoid  and  tlie  lowest  of  the  sulicoracoid 
will  arise  in  only  a  very  liniitetl  nuinl>er  of  rases  and  will  be  without 
practical  im|M)rtanoe;  at  the  nuttrt  it  will  be  merely  a  question  of 
nomcncluture. 

There  would  he  t«ome  advantage  in  further  dividing  the  sabooracoid 
group  into  hiyh  and  Uiw. 


ANTERIOR  (AKD  DOWNWARD)  DISLOCATIONS. 

1,  S*|lMi>rtroid. 

2,  Intniconicoid,  suljclavienlar. 

In  these  dislfM^ations  the  head  of  the  hnmems  pa*5sps  acniR'*  the 
anterior  lip  of  the  glrnoid  fossa,  taking  at  tirsi  a  diro<'tit)n  that  is  for- 
wanl  and  inwanl  and  mc»rc  <»r  Ichs  itownward  ;  it  may  subsc<|UcnlIy 
move  upward  or  further  inwanl.  The  rlns^  tucltides  two  sniMlivisifins, 
the  nuhcorfimid  and  the  intrttroramifi,  of  which  the  latter  is  hen*  made 
to  include  alw>  the  mure  marked  dislm*ation  inward  known  as  the  iruA- 
rfftrirttinr. 

The  clofw  embrace!*  the  suln'onUMiid,  partial  and  compIet<»,  of  all 
authors,  most  of  the  fiul>glen(»i4l  of'  most  Ktiglish  and  Amcri<'an 
authors,  and  the  intracoracoid  and  snN'laviciilar  of  all.  The  temii* 
'*axillar\*  dislocation^"  and  **diKliH'ationM  intii  the  axilla  "  nr»*  aonlied 
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hf  «oaie  to  cmm  that  are  Ih-h;  caUed  eobconooidy  uxl  the  tens  '^ 
local "  lo  iIk  ifitrBOf^raoukt 


1.  Snbcoracoid  Dislocations. 

In  thi<4  form,  which  inchide^  a  Iarg«  majority  of  all  cams,  the  head 
of  the  hiiirifniM  Wv^  under  nnci  in  clow  pmxiniity  to  the  beak  of  the 
ooninjid  pnx^wi,  or  at  a  distance  Ijelow  it  tliat  may  eqnal  or  evra 
exoci^l  a  Hnger-brfailth.  Tlie  centre  of  the  head  may  be  eitlwr  dinectljr 
l»eIow  tlH*^  In-ak  of  the  rtonuNvid  procedc>  or  on  xte-  outer  or  inner  side. 
If  more  ihnn  thr(*«-.fo(irthj»  of  the  tran^^verse  diameter  has  fMiseed  to 
the  inner  «ide  of  ihe  riimrottl  the  disIo«ition  is  temie*!  iniraroraroid. 
The  eluHA,  thrn^f<»re,  is  coiitinunUH  with  the  j^uhjrh'nold  bi-low  and  wrilh 
the  intraiM>n«x)iii  on  the  inner  side,  uiid  the  sejiuration  fnxn  tliem  is 
arbitrary  and  artificial^  but  i«  justified  by  custom  and  conveiiteoce  in 
d<f«Tiiitiun, 

.Mull^aime  abowed^  aa  early  art  1M35,  tliat  in  some  caspA  the  artinibir 
Hurfuee  ot  the  head  of  the  hunierut*  rested  on  the  anterior  ed^  of  the 
gtenoitl  fi>Haa,  and  Nuch  lie  ternie«l  '^  incomph'te."  The  fornmti«>n  of 
a  nefjarute  cla^M  ciini|MiNxl  of  Nuch  csiM*^  seem.**  unnei*essary  and  even 
undesirable,  tor  thev  differ  fnim  the  cr>niplete  ones  only  in  degree,  and 
the  difTen?nce  in  relight  and  without  praetieal  importance  ;  the  in'mptoaifl 
are  like  thone  of  ouinirlete  dislocation,  the  lx»ne  xm  Hxeil  in  itA  new  posi- 
tion, and  aid  in  requin^I  to  n-place  it  in  the  joint.  Moreover,  in  fiome 
the  ding-rioHiH  (<lif1Vrenlial,  iK'tweeii  complete  and  incomplete)  can  only 
be  made  at  the  nntoftftv. 

The  injury  niny  be  prcKhu*(*d  by  <Iirect  or  indirect  violence,  u  blow 
upjn  tliu  outer  and  upfM-r  |>»rt  of  the  f^honlder  or  hyjKTnlxlurlion  of 
the  arm,  or  by  muHi'iiiiir  iiction.  When  pnH!ure«l  by  direct  violence 
the  di-itil firemen t  i?*  iiHrmllv  in  a  direction  tliat  is  onlv  wiftieieiitlv 
in(Mine<l  <htwnwanl  to  ennbh-  tlie  heiid  to  |iii.u9  lielow  the  eonte<tii1  pr<v 
coHe ;  in  n  cmm^  rejMtrli'<I  bv  Kronh-tn'  :iiid  in  one  <»f  mine'  the  blow 
waM  reivivisl  from  nlHive  n|K)n  the  aenmiion  and  only  diKhx'atetl  the 
humeniH  artj^r  it  had  bn»ken  that  pnxvKf*.  The  extent  of  the  dinplaoc- 
ment  inward  ii*  afltvtHl  piirllv  by  the  fonre  of  tlie  blow  and  the  extent 
of  the  laceration  of  the  eapHule,  and  |»artly  by  the  contraction  of  the 
rniis4*lc.s  th:it  iuhlnct  tin*  limb. 

]>ihli»cationH  by  itidirt*ct  violence  are  the  most  common,  the  force 
actinia  to  produce  hy|>eralwhietion  of  tlie  joint/ 

'  Kn'tnlrin:  IVutwhr  c*hiriirK*<\  l.icf.  M.  p.  14. 

'  My  (NktioDt  wwa  niMi  ttlmiit  40yranolj,  who  wait  iiflmltt<*d  to  the  Kpw  Turk  HmfUtiU 
XWic.  17,  !«!«.  iifu-r  huviiiK  Iw-ni  ntrurk  iiimui  tlir  oiiirr  pari  «f  tli**  WtX  '  '  ■  *  -  ^  'ill- 
IttK  l>rirk,  n*  nliuwn   Ity   itn   atini»H>n  jii't  Im-voihI   iIii-  oiitt-r  o<l|rr  nf  t  [  '  \\r> 

hmJ  of  ihr  linnirni*  liiv  cI'mm*  twiiralli  ihr  mrfoid,  x\w  a<-rntniim  wit-  '  l** 

uml  ilUplarrd  dnwiiWAol  and  iiiw»nl,  wltli  diHlt(CHtit>ii  of  thr  AcrunikU'cUvK-tiUr  joiut. 
Kiid  rnuld  Iw  Tiirtv**'!  witit  «hKht  rr^pitiu  :  iht*  jmnt  unrfAcr  of  the  rlniclf  rould  In-  di*- 
linrtlv  fi'lt  111'  ::    ■  'v  irvtinii  MMtttirtH^t  fimwurr  upon 

thf  Uriid  uf  iti  i'>  It*  pUcc.  Biid  Ihcre  wu  oo  tctwl* 

©nry  tu  rorur p  ' *"n. 

'  HyiM'nilMlurtiim  fif  thu^inl  luuRt  t»r  (tint iMRiiiJi|K*d  Troni  that  of  thcdiaA.  Tlio  fnmiffr 
oin  tftkn  |.t«<v  rvfn  whM*»  llir  rllmw  h  Wlow  xhr  \»\v\  of  the  ahniildi-r.  for  U  i"  d<»lrr- 
aiii"  •  II  tin- hinni-ru*  liHil  tln'oTApulA;  and  AAtho  tCApuU  Ufrrvlf 

liiM  ,ili  (with  rrfi  ti>nri-  \t,  tliu  IxMlyj,  when  the  Itiuit  of  uiotiuti 
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Hyi>eralHl notion  acts  by  brinpiiig  the  outer  sule  of  tlie  upper  em!  of 
the  huuieni*!  into  contact  with  tlie  %s\\ri:  of  the  n<*rofnion  ami  thns  cre- 
ating a  new  centre  of  motion  for  the  e^tnlinuinl  mitvenient,  theetfeetof 
which  if*  to  cause  the  head  of  the  liiimerus  t«>  Jesceml  ami  rupture  tlie 
ctipsulc  in  ita  inner  and  lower  [Hirtiun.  After  (his  rupture  ha.-*  taken 
place  and  the  upward  movement  of  the  elbow  ban  e^»afi<Ht,  ihe  contrac- 
tion of  the  muscles,  the  deltoid,  jR'ctoraliB  nuyor,  and  latissiinus  dorsi, 
draws  the  head  of  tlie  humerus  inward  |>ast  the  anterior  lip  nf  the  gle- 
noid fo:ssa,  and  then  when  the  elbow  i»  lowere*!  the  head  riscH  along  the 
inner  side  of  the  joint,  for  the  untorn  outer  and  anterior  portion  of  the 
capsule  i<*  made  tenpe  ami,  by  thus  i)rt»venting  tlie  descent  of  the  portion 
of  ibe  bone  tu  which  it  is  attocbeu,  compels  thu  movement  to  take  plaoo 


dlilocatloa  oa  »  Mdarcr:  ahowlnc  ray^ure  of  Iciwer  part  of  tbe  itilianipuUna 

about  this  twrtJon  as  a  <x'ntre.  Ah  the  first  new  centre  of  motion  at 
the  efljje  of^  the  acnuiiinn  dctcnniiw^  in  conne^^tiun  with  the  ntuM'Ies, 
the  primary  disphuvmcnt,  so  the  si^eontl  new  ct*ntre  on  the  humenm 
at  the  outer  and  anU*rior  attudiment  of  tlie  mpsute  deU'nninets  the 
mw'ondary  dinplaeement  and  the  final  position  of  the  head  nf  the  l)one 
and  the  attitude  of  the  limb. 

Muscular  action,  the  contraction  <>f  the  mus<*Ics  i\(  the  imlivichial 
bimsidf,  iiin  pHMlucc  a  diHhM':ition  either  by  dniuinp;  the  h«id  of  the 
lK>ne  directly  out  of  ilj*  i)U<*ket,  or,  much  more  c<»mmonly,  by  creating 
conditions  of  levemge  an<l  momentum  himilar  to  iUxm^  exintin^  in  the 
prtMbictitm  of  diHlocaition.^  hy  indire<*t  vii»h*m'e.  In  many  nf  the  re- 
|K>rted  ra»efl  it  is  difficult  to  recognize  the  mechanism  of  the  injury* 
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The  least  questionable  examples  of  dinloirution  effected  l>y  the  direct 

traction  of  the  muscles  are  th«>f*e  in  which  the  injury  Ims  oo<'urrud 
during  a  cY>nvuI^i<>n.  A  eon^iidoralde  nuniltcr  of  such  have  been 
reporte*! ;  in  one  quoted  Wow  (l'(»ll«>Bson,  \ia^  5oH)  thr  limb  st^'Uis 
to  luive  been  in  the  p>.sition  of  iitwaixl  rotation  at  the  montenl  of  dis- 
li>oation.  The  examples  of  the  other  kind  are  numerouty  and  vari4.Mj, 
and  the  explanation  is  usually  simple.  A  painter  raises  Iti.s  ami 
to  work  u[>on  a  ceiling,  an  artilleryman  to  throw  a  nhot,  a  [mtient 
lying  in  IkmI  to  free  its  curtain  aiiight  nmler  the  pillow,  a  woman  to 
gru.sp  an  ol)jeL*t  hanging  on  the  wall ;  in  i>uch  case^  liyfiendKltietion  of 
the  joint  seems  to  l)e  the  prob3d>le  cause.  In  others  hypenilKhiction 
can  only  be  invoked  on  the  sup|M3sition  that  the  contraction  of  the  del- 
toid has  lowered  the  acromion,  tlie  arm  being  fixe<l  in  a  |»o»-ition  bclovr 
the  shoulder,  jim  in  Hichat's  cast*  of  the  notary  who  dislocate<l  his 
shoulder  in  an  attempt  to  nii.se  a  liciivy  book  fmnj  the  fl*x>r,  or  in  Volk- 
mann's.  of  a  woman  who  tried  U*  lift  a  heavy  jwit  from  a  slielf  at  the 
height  of  her  shoulder,  or  Malgaigne*s  athlete  who  trietl  su<l(lenly  to 
lift  a  man  kneeling  in  fn>nt  of  him,  or  Duplay's  very  mnscuhir  jKiticnt 
who  stiimbltMl  while  des<H»nding  a  staircase  and  threw  out  his  arm  to 
save  himself  from  falling  but  touched  no  object  with  it. 

In  otiier  cases  the  influence  of  muscular  action  is  entirely  indinn't. 
Thus,  Kickcrt'  tells  of  a  very  muscular  man  twenty-five  ywir^old  who 
received  a  snbclavieular  dislot*ation  by  resting  his  hand  against  a  wall 
over  his  hirad  and  siu'c^ing.  Ikirdcnhmer  ntentions  a  similar  case 
obser\'ed  by  Sn{>oni.  In  such  a  case  the  mechanism  is  e.ssentially  tlie 
same  as  in  that,  for  example,  in  >vhieh  a  man  sujqiortcil  himt^'lf  with 
his  arms  nntstretchcil  against  a  wagon  to  rect»ive  a  siick  of  grain  which 
another  threw  down  npon  his  back  and  theivby  dislocated  l>oth  shoul- 
ders. 

It  is  impossible  in  most  cases  to  determine  the  exact  position  and 
attitude  of  the  limb  at  the  moment  the  dislocation  occurs,  and  the  rela- 
tive mrts  taken  by  aUluction,  nitalion,  nniscular  action^  and  direct 
impulsion  in  its  pro<hjrtion,  At  prfsont  it  C4in  only  \w  sjiid  tlmt  every 
one  of  the  four  lias  pmved  sulVieieut  by  itself,  and  that  they  have  lH*en 
found  to  ni-opcmte  in  varying  degrees. 

Pathology.  The  cai>sule  is  torn  at  its  inner  and  lower  iK»rtion  iH'lween 
the  tendon  of  the  subscapniaris  and  the  trice[»s,  and  tlie  rctil  rxtends 
llsuallv  along  the  inner  and  lower  border  of  the  glenoid  fossa  for  half, 
Hometimes  even  twt>-thinJs,  of  the  i-ntire  periphery.  In  other  cases 
the  rent  extends  outwanl  and  backwanl,  rather  than  upward,  and  near 
the  insertion  of  the  capsule  npon  tin-  himierus.  Exceptionally,  the 
rent  is  very  small,  or  n»ay  even  l>e  entirely  lacking,  its  place  Iwing 
sometimes  taken  by  the  stri|»ping  np  of  the  eontinnons  periosteum 
fn)m  tlie  inner  side  of  the  neck  of  the  si-apula.  Eve*  iN'ixjrtcil  a  ease 
of  subcoracoid  dislonition  in  which  the  c:ipsulc  wiis  untom,  but  was 
separated  from  the  anterior  bi>rder  of  the  glenoid  foss:i,  remaining  ct»n- 
tinuous  with  the  periosteum  which  was  siripqied  up  fn)m  the  <*oslaJ 
surface  of  the  iscapuliu     On   the  posterior  surfaec  of  the  head  of  the 

*  Rteknt :  MarrlAnd  Mcdicnl  Journal,  l^^a  k|,  vol.  x.  n.  33M. 

■Bva:  TrmuMctioiis  l*]ilholapinklJWMiirtr  of  London,  1880.  vol.  liUi.  p.  317. 
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huriirnis  was  u  tlwp  v<»rtic!iil  iiHlentation  mndc  hy  impart  ng;iiinst  the 
aiilerior  Diargin  of  lliv  ^^k-iioitl  funya.  An  altnnst  icli'iitipul  vxv^v.  was 
sliown  to  the  Ixmlon  rutholugical  Society  h\  YVXrvs  Power.'  In 
1880  I  present«Kl  to  tho  New  York  Surreal  Society  the  shouUler- 
ioint  of  an  old  nmn  who  hnd  <lie<I  of  pneumonia  a  week  after  he  had 
ui-ihx'ateil  his  shoulder.  The  dislocaition  was  wi'll  marked,  and  rethietion 
wa^  etfeoUnl  with  the  aid  of  ether.  The  joint  was  »»|M'ne<l  from  Udiind, 
and  the  capstile  was  found  untom  ;  tla*  tendon  of  the  subM^puIaris  was 
partly  detacheil  at  it^  insertion^  hut  at  no  point  throujCfhout  its  entire 
thiekrie«w.  and  the  up[R»r  facet  of  the  greater  tulierowity  was  broken  ofT 
in  several  piiMH's^  l)ut  not  widely  sejmratiMl. 

The  ^ruhsc^ipiilaris  rniisicjle  is  sometimes  simply  presses!  inward  and 
wparated  fmm  the  Sf-apula  l>y  tiie  inter|K>rte<J  head  of  tlie  liiimeru--*,  hut 
in  many  ca-^es  it  is  torn  more  or  ie.-w  widely  from  its  lower  JMirder 
u|)wanl,  and  xts  npper  portion  inav  lie  np*>n  the  head  of  the  humerus 
and  se|iarate  it  from  the  ooracoid  prt>cess.  Oeca.sionalK%  instead  of 
bein^  rupture*!,  the  muscle  is  torn  away  from  its  attachment  to  the 
humerus,  jM-rhap^  briin;in|;  with  it  the  lesser  tul>erosity.  I  have  seen 
one  case  in  which  the  \un\d  passe<l  l»eneath  the  tendon  and  then  to  its 
inner  surface,  so  that  division  of  the  tendon  was  n'tpiiriil  to  effect 
reduction. 

The  stipraspinatus  is  sometimes,  prtibaldy  often,  toni  from  its  attach- 
ment totlie  humerus^  anil  the  same  is  true  in  a  less  degree  of  the  infra- 
spinatus, ami  ixre^tsionally  even  of  the  teres  minor. 

The  teres  major  is  ^tmetiiucs  slijfhtly 
lorn.  ap|Kiri-nlly  hy  the  partial  p:Lssa^*  of 
the  head  of  ilie  humerus  l>etween  it  and 
the  subscapularis. 

The  anterior  edjrc  of  the  pjlenoid  fossa  is 
occasionally  brokfo  oft*,  and  *letarhinent  of  a 
pi»rtion  of  its  libro-cartilaginons  rim  seems 
not  infrequent ;  it  is  sometimes  pushe<l 
away  to  some  distance,  bringing  with  it 
the  perioHieuni  of  the  scapula.  The  acro- 
mion swul  coracoid  pnx^^ss  have  lN)th  l»ccn 
found  broken,  hut  such  injury  ap|Hmr.-*  to  have  been  purely  incidental 
nod  !*.fiould  Ik*  i-lassed  as  a  C'>mplieatii>n. 

The  head  nf  the  humerus  lies  against  the  edge  of  the  glenoid  ft-sa, 
«»r  forthrr  hark  against  the  side  of  the  neck  <tf  the  scapula,  ami  eitiier 
close  np  against  the  l>eak  of  the  conicoid  process  behind  the  eunieo- 
brachialis  and  the  shtirt  head  of  the  bit*e|»s,  or  lower  ilown  at  a  distance 
det4'nnine<|  by  iii*.  n*lalit>na  to  the  subsc:ipuhiri>  and  by  tlie  tension  of 
the  untorn  [xirtion  of  the  capsule.  It  may  lie  !arg»*ly  on  the  outer  nidc 
of  the  conicitid  process,  or  inimcfliatcly  1h*Iow  it,  or  it  may  pass  cntindy 
to  its  inner  side  (intraininieoid  dihloc-atiim),  and  it  may  Im*  in  outward 
or  inwanl  rotation  (Fig.  2(5^))  or  in  any  internutliale  altitude. 

As  hnn  been  already  s.'iid,  avulsion  of  thi*  tulK-n»sitie«  may  lake  the 
pinee  of  lac^emtion  of  the  tntisrde^  attacheil  to  them  ;  this  ha.s  Ihvu 


Frn.  368. 


Subc'ineoM  dlslocatloii ;  to  »|iow 
Ihe  dllTiTi-iit  Ufifrvcs  ut  nMnllun  tif 
(he  hmnvrtu  In  lUflerrnt  pmitloiu. 


*  D'Aivy  Vawvt :  L«ocrt,  KuvombcT  lU,  IWitl. 
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rarely  not«<]  of  the  leader  tubem«iity,  hut  freqaetitly  of  thr  greater, 
snd  exp^'inlly  of  its  upper  and  middle  racel5i.  Vc^n  Thaalrn,'  vbo 
auuU'  n  ^tndy  of  tliU  feature,  found  that  the  upper  and  middle  facets 
wvre  tAeU  f^mietime^^  torn  off  separatelr,  but  tb«  lower  one  only  In 
cunoection  wiUi  the  other  two.  The  ctunpHciktioD  is  of  iniportaiKv 
becaufie  of  the  oonHenoent  loss  of  the  control  of  the  attiiehed  nia«des 
over  the  humeruA  ana  the  ei>nser|uent  exposure  ti>  rrcurrcnrr  of  the 
dislocation  (^ee  Clmpter  XXIXj,  and  bei^ause  it  opens  the  way  for 
the  e0ca(M*  of  tlie  lon^  tendon  of  the  bi(.rf{»!^  frtrw  itA  groove  and  its 
interposition  l>etween  the  humerun  and  it^  <HX*ket  in  micU  a  vrav  as  to  vx^n- 
Htitute  a  serioufl  obtitacle  to  reduetioii.  In  the  5|)ecimcii.H  \  uu  Tliatien 
examined  he  found  the  tendon  thus  inteqM>H<Hl  three  timeji.  Korie' 
reported  a  similar  case  in  which  tlie  ti'ndon  had  clipped  entirelv  out 
of  ita  groove  and  was  wound  around  the  outer  and  poeterior  side  of 
tlwbeod. 

Fig.  264. 


nM  nnNdueM)  dUloriillon  of  Ihe  rlEhl  limnnnw.  with  lnUrpr«ltl.itt  af  thv  «'«|»ulc  At  the 
Inner  Bldr  of  thr  h.iiil  «f  tite  hmn.rru«  !•  tU*-  n-nt  iu  Uu- i-Hi»ulf  throuith  wlilcb  li  (uwwJ.  mud 
ftlMV*  tb«  l*nl  U  thr  Kri'Bl^Ttiibfnttty  which  had  been  Hmx  "IT  Al  the  outer  aliSc  of  the  ct.r*- 
ffnirt  |iroOi«f  U  an  «.(«ihltiic  In  thi-  oiiwnio  whirh  hud  lieto  producvil  by  Uie  prMsunofUM 
(lumenu:  through  It  Uw  ulcnuW  fimia  U«ovn.    (Uii.Tcx.l 

When  the  tiilMTosity  or  a  |>orlir>n  of  it  is  thus  broken  off,  tlje  frng- 
niont  liea  over  or  In  the  (glenoid  fossn,  iiiul  the  broken  surface  of  the 
humenw  rests  agiiinst  the  inner  wirfacc  of  the  neck  of  the  t*capula  or 
cnpnpe**  the  ed^n*  of  tlie  fo^ea.  The  upper  and  outer  |Hirtioii  of  the 
ea|w<ule  thus  seimpated  from  the  hunimis  may  remain  interiKiHHl  l»o- 
iwv**n  the  Ik'IhI  of  tlu*  hnmorti-  :i\u\  its  wn^ket  and  prevrnl  reihiction. 
AftiT  rediH'iiiiM  of  the  difshM-nlion  ihe  tiibemsity  unites  with  the 
liiimeruH  with  more  or  le^j^  irn*f:iilnrily  and  defonnity, 

Kxi-ept  in  connection  with  fnieture  of  one  or  the  other  tuberosity 

'  Vnii  Tliuilrn  '.  Arrh.  fur  klin Chlr,  vol.  vi  p  fl7. 
»  Kortf  :  ll>iil ,  viil.  Eivil.  p  747- 
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the  long  tendon  of  the  bioe{>$  is  nttvly  ilislocatetl,  hut  it  is  sometimes 
torn  away  from  \U  iniriortion  or  ruptured. 

In  some  specimens  of  old  unrethiet^il  di.slcK>ation  a  vertical  gnx>ve  has 
l>eeu  found  on  the  articular  hurfact*  t>l*  the  hi-ad  of  the  humerus  which 
Wild  thouglit  to  have  been  caused  hy  prohmged  contact  wit[k  the  etlge 
of  the  glenoid  fossa,  Malgaij^ne,  who  took  a  special  interest  in  the 
Hi»eoini(*n9  as  HUp|>0Ae<l  exaniph's  of  incomplete  uLsliicatinn,  suggested 
that  the  gnM>ve  niiglit  have  been  caused  at  the  time  the  injury  was 
receive*!  by  the  forcible  impact  of  one  bone  against  the  other.  It  is 
intcri^Htiuj^  to  tind  that  this  su^;gcstion  has  been  oonfirniod  by  auto|>&y  in 
Eve'8  and  Power'n  ca*iCH  mcntitmcd  alxivc  and  by  two  ^jwcimcns  of 
recent  dt.sh>cation  prcservctl  in  the  Museum  of  the  I'nivermty  of  10<lin- 
burgh  and  reported  in  an  interesting  and  valuable  pa{)er  by  Caird/  and 

Kiu.  265. 


8ubr4*i«ot>i(l  tlUI(»r*tlon  of  ibe  left  shoulder. 

by  our  rcp*»rted  by  Broca  and  Hartmnnn  ;*  the  indentation  lay  wholly 
or  in  part  alonp  the  junction  of  the  heati  and  nhaft  alM»vc  and  Ixliiiid  the 
^rrt»iilcr  tulxT*ji*ity,  was  fnmi  one  to  one  and  a  half  inchen  h»ng,  und 
friun  onc-qtmrtcr  to  one-half  an  inch  deep,  and  uwunitrly  t\{U^\  the 
inner  lip  4»f  the  j:knoi<]  fo.^^a.  The  hU^gestion  that  the  caiis:ili(in  <»f 
JnicturiMif  ihc  anatomical  neck  nmv  l>e  ifft-rrwl  to  the  snuw  mechanism 
seeruti  very  plausible.  A  similar  iikdontatiou  adjoining  tfic  le-wertuber- 
*wity  if*  reiH>rt<Hl  by  I*olloKs<>n*  in  n  iloublc  disltM!ati4)u  by  niu.Hcular 
action — ctrnvnUion^  of  eclarupHia.  The  |M)rii(iou  indicati*ij  that  the 
limb*  were  in  inward  rotation  at  the  moment  of  dis^locatioa. 

'tT»inl:  Kdiiihiir«h  MMiml  Jouruni,  frVUrtutY,  I*<><7. 

*  Bnira  mid  lUrtiiiniin  :  IlalL  dc  U  Soc.  AliaL,  IXHU,  No.  1^ 

»  IViUoMoo     Krv.  tir  Chlr  ,  Novrmbir.  1»vM.  p.  im. 
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fjncdimn 


be  omSj 
prai  mmI 


TW  uilknr 

The  deaaifAan  of  the  cvi 
it  aft  fifit  to  tkoBT  nmmtmkj 
[  MlMqiMtir  infia^  tfe 
pecnfitf  to  tlie 
TIk  pHicDt  mU  mhk  hb  tmnk'tadiacd  to«ml  tke  Injursd  ««^,a»d 
the  fiwemB  with  the  ocher  hnd.  The  ^hualtkr  k  tetenrd 
the  outer  aide  «  that  ^  tine  of  the  ciebmil  nui»  «tni^  dtiva 
ftoM  the  MnNBioD  and  aiakcft  a  oaoce  irf^r*  awW  with  cfir  mrm  at 
ki  iaacfftioB  thaa  k  lusaL  The  aolerior  lold  of  the  axilb  lie»  Imer, 
further  fran  th^  daride  thaa  ita  ftlfev  of  the  oopoHle  skle,  and  ifea 
ileeppT,  aa  if  the  am  vcir  apfMied 
the  eheaty  aad  the  outer  pttrt  of  the  sabdaTieolar 
lUL 

The  elbcrv  atands  a  little  airar  fhun  the  side  and  « 
abdocled,  bat  any  anenipt  to  bring^  it  nearer  the  side 
t*  reoiited  ;  it  mav  he  in  the'  axillary  line,  or  in  fnmt  csf  or  fiehiad  it. 
When  the  elUiw  U  flexvd  at  a  right  angle  the  fuemm  t^  directed  Ib^ 
wani  ao«l  iowttnl ;  it*  dJreetiuo  cttn  be  fttauTelr  changed  tu  either  «ide^ 
but  t¥*t  frevJy.  Tlte  hand  rannot  he  brnoirht  to  the  opposite  shcMilder. 
Voluntary*  movetneotti  of  the  liisltirateu  ^int  are  declared  hy  the 
patient  to  Lt:  impnwaihle,  and  pain  is  oomplaiiied  of  in  the  Bhonldfr^ 
aofoeiiinca  eitendtng  dorvn  the  arm. 

If  the  mxU  of  tbe  arm,  viewed  fmn  in  frooty  ia  mlooged  apwsid 
by  tbe  eye  it  will  he  men  to  pn«  to  tbe  inner  aide  of  the  gWooid 
cavity,  and  if  the  fingers  are  firtnlT  pceaaed 
again«4  the  anterior  wall  of  the  axilla  in  tbe 
lii>e  of  tbi»  prokifttation  and  a  little  Ik>1«*w  the 
cotweoMi  pfuoeas  tber  will  eixoantrr  the  ftm 
resislaiiee  of  a  solid  body ;  pdpuioo  <how» 
thw  body  to  be  globobr.  ami  if  it  enn  be 
grasped  Detween  the  thumb  and  lingrr,  or  tf 
tbe  finger  can  fiml  Kinic  pn»jr«-lk<n  ufi  ita  Mtr- 
laoe,  it  will  be  foaml  to  i»Knre  in  ^igbt  move- 
meotA  of  rotation  rommunicated  to  tike  ann  by 
tbe  other  hatid  of  the  siirgoHm. 

If  now  the  head  of  tbe  hunvenia  is  aooglit 
for  by  tioIpaUi>o  in  iU  normal  position  it  will 
not  br  MjihI  tln-n* ;  the  fingers*  can  be  pre«<ird 
in  dcrply  un«lc*r  tlic  acromion  fn>in  tht*  outer 
w»!c;    \\u^   MiitiT   margin    of   tbe  acnmiioo    i« 

prtmiiiHMit  :iDtl  (ran  !«•  ea.sily  tnireiL      TbU  ia 

marked  hIh'h  th«^  limb  U  abdiictcx). 
If  thf  rllxiw  l>e  further  a^wlncU'd  and  thr  wir^^con  ptiss  his  fingers 
well  up  inio  th*"  axilU  \w  van  tlii-rc  feel  the  hcfiH  of  the  humonis  nMite 
or  It*^  (lirttinrrlly  a<*confinp  na  the  <lip*p!afvnjont  i**  low  or  hiirh. 

If  tJiL-  (ll-namv  Iw-  mmi*iirc<l  fmni  tlir  oiitrr  m:irpri  of  tlu*  acrtMntcm 
to  tht-  external  i'|mNHi(ivl<'  of  the  hnmeni^  or  the  ol«i-nini>u,  it  wdl 
iiriuallv   be  found  fiomewbat  gnaia:r,  |>erhaps  luitf  an  inch,  on    the 
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injiirccl  tlian  on  the  unitjjnnMl  side,  but  if  Riicfvsjsivo  niensurcments 
are  taken  :l^  the  urtns  ure  uhilurt4Ml  thr  ditfeivnee  will  ilisap|K^ir,  and 
in  cijraplet^  aUlnrtitMi  the  di!*Uiiu*c  will  \m'  i^reater  on  the  opposite  sitle. 
The  reiis<jn  for  this  is  aeeu  by  a  glanw  at  F\g.  269. 

As  in  most  other  dislocations,  the  oupitui  [K>int  in  the  diaftnoftin  is 
the  reoii^nition  tif  the  hejid  of  the  Ixtne  and  the  determinatittii  nf  its 
relations  to  the  s^x-ket  fmni  whieii  it  ha.*  t^'aiKHl.  Ordinarily,  lH>th 
of  those  can  be  aocoinpli»luid  at  the  shonlder  with  va»ii  and  certainty, 
and  the  examination  is  ditficnlt  only  when  the  [latieiit  \^  very  fat  or 
the  p.'irt>i  mn('h  swollen. 

As  the  attitude  and  range  of  motion  i>f  the  limb  de|K'nd  mninly 
up<in  the  tem^ion  of  the  untorn  iM>rtion  of  tlie  eapsule,  they  will  lie 
mwlititnl  when  the  capsule  is  freely  torn.  It  is  in  such  cases  that  the 
dinirnosticsign  so  frvtdy  truste*],  the  inability  to  bring  the  ellww  against 
the  ehest  and  to  place  the  hand  on  tlie  opjiosite  shouhler,  is  lacking  or 
only  slightly  marked. 

"VVben  the  tlisplaeement  of  the  hiimenis  is  less  than  usual,  when  ita 
heiwl  rests  \i\K>n  the  edge  of  the  fossa,  the  **  incomplete'*  disliKration 
of  some  writers,  the  symptoms  are  nurflific<l  to  this  extent,  that  the 
tlnltening  of  the  sh<tnlder  and  the  al>duction  of  the  elbow  are  less — 
the  elbow  may  even  lie  close  to  the  b<Kly  ;  but  the  limb  is  e<iually 
tixit!   ami   incapidile  of  lieing   voluntarily  movetl.     The  pain  »hn  is 

I'nter.     It  has  0(M*]isionally  liaf>rM>ned   that  the  dislooiition  has  been 

iuivd  by  the  manipulations  useo  to  make  the  diagnosis. 

Treatment.  The  treatment  will  bo  det>cnl>o<l  in  conucction  with  that 
of  the  following  variety. 

2.  Intracoracoid  Dislocations  (Subclavicular  Dislocations). 

To  avoid  mi^ipprehension  I  rejwat  that  the  term  **  intracfimcoid  " 
was  applied  by  Malgaigne  to  the  cUss  of  cases  which  he  doemetj  of 
m<»st  frequent  oc<rmTenw,  comprising  two-thinls  of  the  forty-nine 
cas«*s  of  shoulder  disl(Hr:itioii  obstTvctl  by  him  at  the  Hopital  St.  Ixmis, 
thi>s**  in  which  the  heati  of  the  humerus  is  s<»  pluciM.1  that  from  ono- 
thinl  to  twiHthirds  or  ihrtM^-fourths  of  its  transverse  diameter  lies  to 
tlie  inner  side  of  the  i-^micoid  pHnx'Ss.  Most  of  such  e:iscs  are  now 
tmbittially  stMiken  of  as  **subcora<viid,"  and  the  terms  iniracoraeoid 
and  sul^»claviculftr  are  rostricte<l  to  those  caws  in  which  the  Iwine  is 
displactnl  still  further  inwanl.  As  l>etween  "intracoracoid"  and 
^Subclavicular**  thus  emplovwl,  I  jireftT  the  former  name  l>ec:iuse  it 
contains  that  of  the  anatomical  lnn<lmark  the  relations  to  which  form 
the  basis*  of  the  classificution. 

The  injury  may  be  pnxhuMHl  by  direct  violence  received  u|>on  the 
outer  aspect  uf  the  shoulder  or  by  hy|K>nib<luction  of  the  arm.  The 
essential  cau*citive  feature  of  tl»e  variety,  as  c»-»mpiired  with  the  sub- 
ronuv>id.  is  that  the  action  of  the  original  violence  is  prolonge<l,  or 
timt  the  secondary  cause  c.xaggeratrH  the  st^condary  displacement 
upward  and  inwunl.  After  a  pHrnnrv  displa<i'nu:ni  fotwanl  and  down- 
wanl  bv  alMluction  of  the  limb,  anything  that  forc'bly  pn»sscs  or 
draw.s  the  ann  inwanl,  such  as  pressure  inwarti  against  the  elbow,  or 
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Che  ooulnwUiia  of  tlir  lU'ltoid  ami  p(v-ti>ralta  tBajor^  bhj  tStA  tUs  ifi^ 
plaopmciit  if  tfic  head  of  the  booc  ha*-  parsed  nader  the  sabacvpslaruy 
or  if  ikb  iDiucie  has  becD  Hjf5c»cnt]y  t*>ni.  The  bead  of  the  hmiMHiM 
iiM  agftiDst  the  wall  of  the  chesty  or  ntbcr  aaiost  the  fiemdu  toMtt^ 
ansy  oa  one  side,  and  apiiaet  the  ooetal  eafnre  of  the  neck  of  l£e 
fvapola  on  the  other.  The  ^ttbmiiMilarw  ORiallr  is  widelr  torn ;  in 
IfcKmmrmV  cmee^  ouotrd  hy  Malgati^ne,'  it  wai;  nntom,  and  the  bead 
of  tJic  humerus  hau  stri|i|fK«]  it  away  frvm  the  scapala  and  had  riae* 
abnve  itA  upper  border,  ivin^  a>minH  the  niot  of  the  coracoid  pio- 
Nu  muscle  or  temfoo  ^vl^  toni.     In  ooe  of  my  own  the  nod 


Flo.  2ff7. 


(>r  the  lx>nc-  hud  |ui-  ^  i  'Uili  ami  entirely  to  the  inner  side  of  the 
MibM^piiinris. 

'V\iv.  (ii|>tfule  i»  extensively  torn,  and  the  greater  tuberoaity  amalljr 
bnikei)  off  in  whole  or  in  part  and  lyin^  in  the  j^^lenoid  fotwt. 

Tlie  htiad  of  tlio  liiitnenjH  iKK^e-*  U'liind  (lie  mawU'^  nrisinp  front 
the  eoraoriid  pnx*<*sft  (in  one  rt'i-onlcil  cju^e,  HosorV."  in  fmnt  of  the 
Goni(NHt)ni(>liialis  and  birepH  uml  Ix-hind  the  }>e<'ti)mlis  minor)  and 
oocaBionully  is  partly  inter|MiM'd  betWLi'n  the  conti^uunfi  littrders  of  the 
deltoid  and   pectorallA  roajirr,  being  then  »ub<nitane4>us.     It  may  lie 

*  MalKutiTBC :  Lac.  clt..  p.  TiSS 

•iCoMrr:   Arrli.  nxr  pbya.  Il«<11kij»4ii.  IMM.  ^  668.    Tlw  dUtocatlon   bad 
Mvoa  ytftfx,  And  mrnxxj  ■tlrmpU  had  beeu  nade  lo  rcdnee  it. 
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imme^lmtcly  under  or  a  little  behiml  the  clavirle,  in  one  case  (Meyer) 
it  even  pnijwttHl  above  and  hc'liind  it,  and  it  has  usually  been  found 
n>tntc<l  inward. 

The  lorij^  tendon  of  the  bicicpH  is  broken,  or  displaoe*!  across  and 
l>eyond  (lie  fracture*!  siirfaee  leH.  by  the  avulsion  of  the  greater 
tuI>erosity. 

The  main  vessels  and  nerves  lie  rather  behind  the  head  than  t>ctvvcen 
it  and  the  wall  of  the  ehest. 

Symptoms.  The  attitude  of  the  |Hitient  and  the  genend  appearance 
of  tile  .sliouldrr  :ln^  the  s;inie  as  in  the  »ul>oonicoid  variety  ;  the  det^iils 
differ  mainly  in  tleprec,  some  being  less,  others  more,  marked.  The 
Hatteninj;  of  llie  ^houUler  i*  greater,  as  is  al*M»,  in  some  cases,  the  ful- 
ness of  the  Hubc*lavieular  ft»ssi,  hut  this  fulue.ss  is  nearer  the  median 
line.  Tiie  elbow  m:iy  lie  near  the  side«  even  in  contact  with  it;  the 
axift  of  the  arm  prolonpetl  upward  in  fnmt  jwiflHos  well  to  the  inner 
pirle  of  the  w>racoiii  procesr?.  The  fingerfl  cannot  l>e  pas)****!  I>etween 
the  head  of  the  humerus  and  the  chest-wall,  cousequcnlly  only  tlie 

Pia.  26a. 


IntraconirDld  dliliiCftiion,  wllh  ftrm  flxnl  In  hortaoaUl  ftttdueUoo.    CBASXHOmnPL) 


fihaft  and  lower  portion  of  the  head  can  be  felt  thronj^h  the  axilla  ;  but, 
on  the  other  hand,  the  lower  anterior  cdpe  of  the  jjletioiil  fofi«*a  and  the 
neek  of  the  nenpida  enii  S4»metimes  be  felt  behind  the  shafY. 

AlMluetion  i>^  the  limb  is  not  always  easy,  and  is  etteeto<l  by  eleva- 
tion of  the  .Mcraptda  nither  than  by  movement  of  the  humerus  upon  iu 
DilVeivnees  in  h-UKlh,  when  the  arm  is  dejK'ndent,  are  le>^  eon^ant 
an<i  mark<il  than  in  the  pnveilinjj  v:iriety,  but  if  the  arm  can  l>c 
abdueiiMJ   ti{Min  llie  jH-junda  the  shortening  is  then  preater. 

The  disIiH'atioti  ran  Ik*  transformed  into  a  sul>eonieoid  by  tmction 
tdownwani  and   oiitwanl. 

tXMMsionally  '  the  dislocjiteil  arm  is  fixed  in  tlie  position  of  eomplet« 
horizonlnl  alMlueti<»n  (Fip.  268).  Such  are  doubtless  cases  in  which 
the  ln':id  has  left  the  socket  at  n  low  j>oint  while  the  arm  w:is  wiiMy 
alHlijfiiNl.     iSec  Su6t/fcnotf{  Iti»/tHHttitniM  and    f.uj-tithj  rrertttj  Chapter 

XI. III.) 

*  BudeiUiener:  I>rat«cbc  (.'hinintie,  Llcf.  63  a,  p.  317. 


562 


PIStOCATIOSrS. 


Treatment  of  Anterior  Dislocations. 

(See,  aLsij.  Clmptor  XXXIII.) 

Ol»&tacles  to  the  return  of  the  heail  of  the  humerus  to  iLh  Mx-kti  m«i 
be  create*!  by  the  ten.«non  of  portions  of  the  ca|>?nle  which  op{x»?*'  itjs 
movement  toward  the  !*ocket,  except  in  ecTtain  attitude;*  of  the  liiutk, 
hv  the  approximation  of  the  sides  of  the  rent  in  the  ca|>sule  through 
which  it  has  paK<^,  by  the  inteqiofdtion  of  p<»rtion.K  of  the  captiule  «ir 
of  the  tendon  of  the  biceps,  by  ita  engngemeut  liehind  the  edge  of  ihe 
glenoid  cavity  or  the  coracoid  procestj,  by  the  c*»nlmetion  or  rigidity  of 
the  musolen  and  the  swelling  of  the  soft  j«irU,  and  exceptionallv  bjr 
the  inter(x>^ition  of  the  tendon  of  the  mil^^rcapuluns  (see  aKive).  Thoee 
which  are  mo!*t  fre(|MentIy  concerned  are  the  opposition  of  the  unierior 
portion  of  the  capsule  and  the  <H>ntraction  of  the  muscles. 

If  the  portion  of  the  cap}>tde  which  extends  from  the  lia>e  of  the 
coracoid  process  and  the  outer,  or  jM»sterior,  e^igt*  of  the  glenoid  fossn 
to  the  greater  tuberosity  and  jMisterior  portion  of  the  humerus,  incliul- 
ing  the  coraco-liumeral  ligament,  renjains  untoni,  it  is  strctcluHl  down- 
ward and  forward  acrtK^s  the  glenoid  fuss:i,  and,  l>eing  dniun  light  \%\ 
the  weight  of  the  elUiW,  it  holds  the  head  i»f  the  humerus  against  the 
scainda.  If  now  the  elUiw  is  raised,  tlu*  capsule  is  thereby  rehuced, 
ami  the  abductt^l  limb  can  be  eaii-iiy  drawn  outward. 

If  the  capsule  is  so  freely  torn  away  from  the  humerus  on  the  outer 
si<le  that  it  falls  <Iown  between  it  and  the  glenoid  fos^a,  it  cannot  l»e 
lifted  out  of  the  way  by  manipulation  of  the  arm,  because  its  separation 
ia  so  complete  that  it  i>  no  longer  affect**!  by  the  position  given  to  the 
latter.  It  may,  perhaps,  be  pushe<l  out  of  the  way  by  the  returning 
bone,  but  that  is  a  matter  of  chance  rather  than  oi  skill.  Pmbnhly, 
full  aUIuction  of  the  arm  followed  l»y  traction  wouhl  be  most  likely  to 
accomnltsh  the  ol»jc<'t  un»ler  such  cin.*umstances. 

Dislocation  and  int<'r|M>sition  of  the  tendon  of  the  long  head  of  the 
biceps  (Kvurs  only  with  avulsion  of  the  greater  tulKTosity,  and  not 
always  then,  for  it  may,  instead,  l>e  ruptured.  Even  when  interjKised, 
the  tendon  may  Ik'  fairlv  ex[>ecte<l  to  have  preserve*!  its  relations  with 
the  lower  j«irt  i>f  the  bicipital  groove  and  slicath,  and  c*mftet|uently  to 
l>e  still  stjniewhat  under  control  by  the  huincriis.  By  elevating  the 
arm  and  flexing  the  ellM>w  it  will  l»e  reljixnl  and  niisc-d  toward  tht 
upjier  |Mirt  of  the  joint,  leaving  sjiace  Inflow  fi»r  the  head  of  the  boi>e 
to  pass  back  under  it, 

AUluction  of  tlie  arm  and  external  rotation  are,  then,  the  means  by 
which  the  most  comnioti  obstacles  cn^ate*!  by  the  capsule  are  to  be 
avoidi'd. 

Till*  mtiseh^s  oppose  rcilurtjon  !>y  their  eontrartion  exciteil  by  jmin 
or  tho  feur  (»f  jKiin  ;  this  mn  Minu'times  Ik?  avoidcil  !»y  taking  the  jwitient 
uiiawart*s,  or  i>y  fatiguing  the  nuiscli*ri.  and  alwavs  by  ana-^thcMia.  A 
e<»rtain  anxiety  conmMH*'<l  with  roftort  to  the  aid  of  anaesthesia  has  nris*»n 
from  the  fact  that  a  dit-projMirtionate  numl>er  of  death«^  cau»i«'d  by  chloro- 
form haveoccurred  in  the  rednrtiun  !>r«!i-*lo*'ntiori«  (*ee  p.  4*5!M,  but  I  am 
not  aware  that  d<»atli  has  ever  folhiwetl  the  use*>f  etiur  umhT  such  cir- 
vonutances.     There  are  manv  reasons  why  reiltiction  >hiniid  be  made, 
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when  conveniently  practicable,  without  its  aid,  but  I  never  hesitate  to 
avail  myself  of  the  aid  of  ether  in  pref*^rence  to  the  eniploynirnt  of 
long-contintietl,  forcibli*,  or  minful  trnetiini,  even  in  rei-ent  cu.se$.  In 
tho.-^*  of  long  HUmdin^,  in  which  udhej'ions  must  be  briikcn,  tlio  ca]>8ide 
retorn^  and  the  sihurtoned  niuscle;}  elongatei],  it  is  indispensable. 

lleduction  in  recent  ca.sed  la  U!$ually  eaiay,  and  it  has  been  safely 
ct'omplishtHl  after  the  la|>se  of  many  weeks  and  even  months.  It  is 
mpossibU*  to  ii.\  a  pcriixl  after  which  reduction  by  traction  t^hould  no 
longer  be  allciuptctl ;  each  c:Lwe  tnu!*t  be  judgwl  by  itself.  Serious^  uvea 
fatal,  accidents  have  fuliowc<t  the  atteni[)t  ao  often  that  the  mirgeon  is 
fully  ju!}titieil  in  advising  abstetttion  on  the  ground  that  the  risk  i$  too 
givat  to  be  taken.  Personally,  I  prefer  in  a  doubtful  aise  to  expose 
the  joint  bv  incision  and  liberate  the  head  of  the  humerus  bv  rotation 
and  traction.     (Sec  Chapter  XXXIII.) 

In  all  the  meth<>dii  in  which  fon^ible  traction  is  made  upon  the  nrrn 
success  de{>ends  laryely  upon  erti<?icnt  tixation  of  the  scaptda.  Wlicn 
the  trat'tion  is  made  by  speiMally  constructe<I  appitmtus  the  c*»nntcr- 
extension  id  effected  by  a  ring  or  crutch  arranged  to  bear  against  the 
scapula,  but  when  it  iH  made  by  the  hands  of  assistants  the  si'iiptda 
may  l>e  Hxcd  by  a  split  l>and  through  which  tlie  arm  is  i)assed.  In 
stome  cases  in  which  only  mo<Ierate  traction  is  made  a  smipic  band 
about  the  chest  is  sufficient,  or  the  pressure  of  the  surgeon's  foot  or 
hand  against   the  side  of  tlie  chest   or  the  acmmion. 

Direct  Keposition.  This  niethoel,  the  use  of  which  <^n  l>e  traced 
back  to  the  time  of  Avic^nna,  has  Iwcn  of  late  esi)ecially  recommended 
by  Kiclict  and  Von  Pitlia.  It  is  often  sutH-cssful  in  recent  cases  in 
which  the  displacement  and  muscular  contraction  arc  not  grcjit^  and 
es|»ecialiy  when  aidcil  by  anicsthcsiu.  Tlic  arm,  s<tmewhat  alxluctcd, 
is  sup^K>rted  by  the  ^ide»  and  the  surgeon,  placing  his  tingers  in  the 
axilla  on  the  under  and  inner  side  of  the  licad  of  the  humerus,  and 
his  thumbs  u|Nm  the  at»romion,  seeks  to  press  the  Inme  <Iirectly  into 
dace.  Or  the  i»osition  of  the  hanils  may  be  reversed,  the  lhnnd>s 
>eing  phicctl  in  the  axilla  and  the  lingi^rs  upon  the  acn>mion.  Or,  the 
iKilient  iKMUg  ?teattN|,  the  surgeon  supinirts  the  t1(fxe«l  elbow  upon  hi-^owu 
for<>:irni,  gets  his  lingers  amimd  (he  lie:id  of  the  humerus  in  the  axilla, 
and  pressi's  it  toward  the  glenoid  cavity  wliile  he  steadicA  the  scapula 
with  the  other  hand. 

Traction  Downw&rd  and  Outward  with  Coaptation.  In  its  simplest 
form,  one  that  is  »ucce^^st'ld  in  a  Iai*g»^'  ptt»jM.ition  of  c;is<'S,  es|»eoially 
with  the  aid  of  anaesthesia,  the  metlKsl  is  practisi^l  .x»*  follows:  The 
luitient  is  plac^  U|^M)n  a  btnl  and  C4iunler-ex tension  is  provided  by  a 
luiiid  |itt^^^!  around  his  chest  and  made  fast  to  a  nupport  on  the 
sound  side.  If  annssthesia  is  iiseil  the  weight  of  the  IxMly  is  usually 
wutlieient  for  c«»unter-extpn^ii»n,  and  this  biin<l  c«i»  be  di^|n'nsed  with. 
Till'  surgeon  gra-^pr*  the  arm  aUtve  the  elbow  and  pidls  steadily  down- 
wart!  and  outward  at  first,  and  then  slowly  changes  the  dirwlion  by 
incn-atiitgihe  abduction  until  the  arm  is  nearly  or  quite  at  right  angles 
with  tlie  IkhIv,  while,  ut  the  same  time,  he  rotates  the  arm  outwanl. 
Or  the  traction  is  nmde  by  nn  assistant,  and  the  surgeon,  standing 
l>eside  the  patient,  walch(*s  the  movement  *»f  the  htwl  of  the  humerus, 


appcAM  that  bom  ttme  to  txme  mra  have  flom;kt  to  rvdoce.  aj>d 
tifbe*  vitli  annw,  bj  moving  tKe  limb  in  vanoia»  dirertiaoft 
the  aid  of  modi  tractioD,  but  it  h*  oul y  witlaiti  llw  pc««ent  ttatorj  tWd 
of  maaimilatioo  foojidcd  upon  a  comet  apptmatioa  of  tbe 
and  of  ue  roeana  b;*  whieh  tbnr  may  be  ortroume  faavr  bp«m 
dertaed  and  pffBcttfled  with  iotelligenoe  mad  aoeceaa.  Rotatioa  tawmrd 
««•  kia^  «mplored  as  the  final  maiMravre  to  tttrn  the  h«»d  of  the  \tont 
into  tfa«  aockri  nfier  it  had  been  braoght  opposite  it  by  tr»rtion,  and  it 
still  cvifiHtitiiti-^  tlw*  finnl  step  in  the  pwe  nanip-iilative  method.  Exter- 
nal rutatifm  during  tniotwni  waa  fiivt  enplovnl  under  the  inllDeDne  of 
vanoaa  ideaa  oonoernirkg  the  part  taken  by  the  muscles  in  opjpaainff  the 
rctnrn  of  ibe  b<ine,  or  to  dislodge  the  bea<i  from  iu  poMtion  behind  the 
lip  of  the  glenoid  f'>9Ba  ;  then,  in  the  liKht  of  more  acciinite  knowledge 
of  the  inflaenceof  the  iint^irn  |M>rtion  uf  the  rapsule,  it  became  tbefint 
atep  in  the  meth<Mirf  of  reductiun  witlnjut  traction. 


Ko«her'»  nctbod  of  Rduirtion  by  uutniimUUiia:  IM  aMTCatm,  ^>uim«m  ruUtloD.    4Cwi.) 


«e  rnethotls  the  one  moet  highly  esteemed  nn<I  gvncrally  pn 
Jmt  recommended  bv  Prot.   K<K'}icr,'  of  Born.     The  folio 


rac- 


Of  these 
titu*iJ  iti  that 

injj  *hrj*ori[4ion  i:*  taken  from  one  given  at  the  Sur^iejil  Cougress  in 
Iwmdon,  and  |»id>!i?^hed  by  his  pupil  C^enpi  in  (lie  Jivntr  tie  Chimtyir, 
18H2,  p.  8:51  :  '*  In  the  «nl>coracoid  dishK-atiim  the  i»osterior  portion 
of  the  r:i|>Htile  and  tin*  tendons  of  tlie  jM>i*teri(>r  seuiuilar  niu.-it'les  which 
oover  and  ntrenptlien  it  an*  iintorn  and  are  sln'telieil  i»ver  the  glenoid 
foMu.  The  inferior  jHirtion  of  the  capsule  whieli  forms  the  lower  lx»nkT 
of  the  ri'nt  in  nlsi>  very  ten^e.  But  the  tension  ics  gnnitent  at  the 
upper  pnrt.  i)f  the  (<npMiK\  and  eH|K'<'iully  iKitWiH-'n  the  long  tendon  of 
the  hifS'iMt  und  the  iip[M>r  Iturder  of  the  Hiibi^oapiil.'iriH.  where  it  is 
reinfor<M*d  by  the  (ihres  of  the  corae<i-linnier:d  ligjinient.  This  iM>rtion 
of  the  eapsnle  iH  twiRt4*<l  in  the  diHloc^tinn,  niid  Htri'telied  in  the  form 
of  a  aoliu  curd.     If  now  tliu  humerus  in  rotate<l  cxternuliv  until  (he 


*  Kwhor:  I)«rHn.  kiln.  Woobvoachrirt,  1870»  No.  U,  and  Volluiuuio'»!iainutluDK  klin. 
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ASTEnion  msLocATiOiW*;  of  tuk  snovitiEH, 


565 


ex[M>rienoe,  reiluction  of  (he  iliAlocation  taken  plaoe  quietly  ami  without 
|>uin  during  the  wailinp  Instead  uf  u  cut,  the  patient  nii^lit  j>erha|>tt 
lie  put  upon  two  tjibles  phiced  end  to  end  »u  that  the  IhxIv  would  rcM 
on  one  and  the  head  on  the  other,  the  arm  han^injj;  down  between,  but 
possibly  the  hu'k  of  snug  sujjport  of  the  nlioulder^  and  the  eonMetpient 
muscular  elTurt  to  uiaintaiu  tho  |.>osition,  would  interfere  with  sueoej<« 
or  nt  leo-st  delav  it,  (.'outinnous  traotiou  by  India-rubl>er  or  a  weight 
and  pulley,  as  descrilxsl  on  pajre  444,  aets  in  the  same  gentle  nmnncr. 

Another  motlifieaiion  is  the  so-called  ^^ prudd-rtuiluMh^^^  whieh  ooou- 
pic:^  n  |>osiiion  inteniio<liat<^  between  the  al>ove  and  the  following 
rnethtHl,  Jiy(>er-elevatiou  of  the  ami,  and  in  whieh  the  weijjlit  of  the 
IMitientVs  Ixxly  is  used  to  make  the  traction.  The  patient  is  laid  upon 
the  HiMir  on  tlie  sound  side,  and  an  assistant,  staiMtiii|Lr  u|M)n  a  si^miI, 
pnisps  the  ilislitcattHJ  arm  and  lill.'*  the  shouMcrs  from  the  H<m>p  wliile 
the  surpMUi  prtjsses  the  head  of  the  bone  toward  its  r^K'ket.  1  f  a  gri*ater 
weiglit  is  needled  another  assistant  raii$eH  the  feet  so  that  the  Ixxly  is 
wholly  off  the  fltmr,  or  pre^^aos  downward  a^in^^t  the  side  of  the  ehe^t. 
If  a  rtulHoieutly  mbiist  ansintant  is  not  at  hand,  or  if  the  etfort  is  to  be 
prolonjijrifl,  the  HU.<4pension  mav  be  mafle  by  meiuis  of  a  rope  attache*!  to 
the  arm  aliove  the  ellwiw.  lianlentu-uer  says  that  Simon  reduce*!  by 
this  meauH  a  iUhl<»cation  that  had  exisltnl  for  a  year  and  three-fiuarters, 

Traction  Upward.  In  this  methoil  the  arm  is  raised  iK'side  the  head 
and  drawn  upon  while  counter-extension  is  made  by  the  hand  or 
fool  ujNm  the  top  of  the  shoulder.  I^nplay,  following;  Malpiiijne, 
speaks  of  it  in  rather  exagp»r:iteil  terms  as  the  only  rational  mothcMl, 
beeau.'W  it  relax^-s  :dl  the  muscles.  The  clit!'erenee  Ijctween  it  and  trac- 
tion at  right  an^lefl  to  the  body  is  more  apparent  than  real,  because*  the 
further  elevah(m  of  the  ann  is  effected  by  a  change  in  the  |>oMition  of 
tlic  scapula  upon  the  chest,  without  change  in  its  relatione  tii  the 
humerus.  Tlie  mrlh»Hl  which  was  known  to  ( Visus  and  prnctisetl  liy 
Bruuus  in  the  thirteenth  r«*nlury,  wits  extensively  tisctl  in  England  in 
the  last  century,  but  is  uion'  partictdarly  conuectwl  with  the  name  of 
Mothe  in  France,  and  of  Kluge  in  (Jermany.  Malgaigue  says  that 
he  himself  reinvented  it  for  the  fourth  or  Hfth  time  in  1828  as  the 
result  of  ex])eriments  ufxin  tlie  eailaver.  It  has  commonly  lMH»n  com- 
bineil  in  pr;icti<*e  with  wimo  form  of  the  methiMl  next  to  be  described, 
the  hfiAcuh  of  the  Fn-nrh  and  ticrman  authors,  that  in  which  tin*  head 
of  the  bone  is  pressi^l  outward  by  placing  a  fulcrum  high  u[»  in  the 
axilla  and  then  swinging  the  ell)nw  in  tnwanl  the  bfuly,  and  has  also 
l>oen  frequently  nupplemonted  with  external,  followed  by  internal, 
rotation. 

In  it.^  'Simplest  form,  as  descrilKMl  by  Bransby  C<y>per,  the  patient  is 

{iIac(M|  u|Mui  his  back  cm  thr  Im'^I  or  tablr,  and  the  snrge<in  Hitting  l>eaide 
lis  hi*:id  ilniw^  tin*  di*ih>ciitf'i)  anu  upwanl  with  one  hand  and  t^xcs  the 
ac9tpula  with  thr  tiiher;  the  c<inntcr-extcn^ion  tuay  1h»  aide*l  by  a  long 
banilagi*  or  towel  [Hissing  over  the  shoulder  ami  fixiM]  by  lN»th  ends  U> 
the  fiwit  of  the  IhmI.  After  reduction  has  i.nken  place,  and  while  the 
arm  ia  being  1owere<i,  the  head  of  the  humerus  should  In-  heh!  in  place 
by  dire<!t  prejtsun'  u|Hm  it. 

Malgatgue's   plan,  when    more  fon*e  was  needetl,  wait  to  nwt  the 
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patient  on  the  floor,  and  lift  the  arm  directly  upwanl  with  Loth  luuida, 
oount<»r-oxtonsion  Ix'ing  ninde  by  the  weiglit  of  the  IkxIv  and  aided,  if 
ne<xrs8:iry,  by  pressure  made  up<>n  the  acroiuiuii  l)y  uu  assistant  If 
this  failed  and  he  wishei!  to  try  more  force  l>efore  res«trtinp  to  the 
boMf^iIr,  he  made  the  pjUienl  Ht^ind  beside  a  dtx»r  and  raiKxl  the  arm  to 
ft  vertical  |M)silion  by  means  of  a  sifting  band  made  faMt  at  the  wHrI  or 
ellKjw  and  ciirrie*!  over  the  top  r»f  the  dfK>r  ;  then  the  |iatient  waft 
dire<'te<i  to  In'nd  hit$  knees  until  t!ie  weight  of  his  body  tfhould  be 
entirely  supported  by  the  dislwated  arm,  and,  in  addition,  the  tfui^gcon 
oontributeil  Ids  own  weight  bv  clasping  his  hands  over  the  patient's 
acromion  an<!  kneeling  beside  "liim.  The  addition,  pMpfiscd  byi-aeour' 
in  1847,  of  external  and  intenial  rotation  to  tlie  vertical  traction,  haji 
add(^i  to  its  ettieieney. 

The  chief  nbjf'ctinn  to  this  method  18  that  mentioned  in  conncH^tion 
with  the  pnot'ding  one,  the  risk  of  injuring  tiie  main  vt*ssels  in  the 
axilla  by  unduly  ntn'tehing  them  around  the  head  of  the  humemfl, 
ami  it  is  even  grwiter  hen*  because  the  elevation,  or  abduction, 
i»  made  without  preliminary-  tnietion  to  bring  the  head  nt-jirer  the 
eocket. 

Another  objection  is  that  it  is  likely  to  inereaw  the  larc-ration  of  the 
capsule  and  of  the  subncapulari^  and  thereby  promote  recurrence  of  the 
diidoeation. 

Traction  with  Leverage.  Thi.«  method  differs  from  that  of  traction 
downwanl  and  outward  in  the  adilition,  or  the  substituti4>n  for  direct 
ooaptntive  pn'.Hsnre  by  the  hands,  of  a  leverage  movement  in  which 
the  head  of  the  bone  is  forced  outwanl  l)y  the  adduction  of  the  limb 
over  a  fulcrum  placed  in  the  ajcilla.  The  fulcrum  is  usually  the 
closed  fist  or  the  liccl. 

Wlien  the  hand  is  used  traction  h  made  outward  and  downward  by 
an  ansistant,  ami  when  the  hejid  of  the  bone  ha;;  been  moveil  snflieiently 
far  the  Mirge<m  placei?  his  closer!  fist  well  up  in  the  axilla,  and  the 
asiiistant,  still  maintaining  the  tmelion.  swings  the  arm  toward  the  side 
(adduction),  sfjmetimes  e<^mbining  with  it  nuKlenite  rotation. 

The  Heel  in  the  Axilla.  Thi.-^  method,  gtMiemllv  known  ae  Sir  Astlcy 
Cooper's,  but  really  dating  back  to  the  time  of  Hippocrates,  wa«  in 
vcH'  gini'nd  um?  in  Kuglaiid  and  Ameri*^  until  quite  recently.  It  is 
nnfortunati'Iy  n^«i|K)ni*ible  for  not  a  i\w  more  tir  less  serious  injuries  to 
the  bl<MMlvfSS4*l!*  and  nerves  of  ihr  axilla. 

The  |iatient  in  placed  u|>on  his  back  on  a  be<l  nr  Bofa  and  a  towel  or 
8t4>ut  bandage  made  fust  txi  the  arm  alM»ve  the  elUiw.  Th<*  sui^^oii, 
facing  him.  Hcat^  him>ielf  upi>n  the  sidr  of  the  l>e<l  and  places  tl»e  heel 
of  one  fo*it,  from  which  the  shoe  has  lu^en  reniov<*d,  well  np  in  the 
axilla  against  the  bend  of  the  hiinwrus  and  then  makes  Inirtion  down- 
wanl u|»on  the  t^wel  an<l  maintains  it  until  the  Ikjuc  in  felt  io  «lip  into 
place.  Remembering  that  tnider  theft*'  eoudltiikUH  tnuti»)ii  u|Htn  the 
oumeniH  in  directly  tnuismitted  to  the  st-aptila  through  thr  already 
tent»e  capsule,  it  «H?m»  prolwble  that  the  method  owes  itfl  efficiency  to 
the  action  of  the  hci'l  hm  a  wedge,  which  by  l>eing  forcetl  in  .)>etwT<ea 
the  tliorax  and  the  humerus  pn*s.seM  the  latter  dire<!lly  outward.     If 

*  L*rour:  Mt'ui.  de  (*hlrarsl«.  1817,  vol.  i.  p.  397. 
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tlie  traelum  is  nmdc  ut  first  in  n  direoiion  inclincil  away  from  the  ImxIv, 
and  then  bn»n^dit  nKiro  neHrly  mrrtllel  to  it,  the  nicchaiiic:il  effe<!t  i» 
the  !<jin»»  an  whi-ri  tlie  fist  i*  use*!  a«  above  descril>o<!. 

It  may  l>o  pni|KT  to  employ  this  inethixl  if  no  more  foree  is  lifted 
than  can  l>e  exertf'd  hy  tlie  nurgeon  hiuii^elf,  although  awidents  liave 
happened  even  ander  siieli  circumstances*,  but  it  is  certainly  dangerous 
and  improper  l4>  employ  it  with  the  pulleys  or  assiistants,  and  still  more 
sii  to  .suhstitute  an  iron  plujj  ti)r  the  heel  a<»  reonmnietuled  and  prac- 
tijMMi  by  8key.  The  large  vcjssels  and  nerves  lie  up<)n  the  inner  side 
of  the  head  of  the  humerus  and  are  exp<»sed  to  Ik*  Ciimprei»,sotl  between 
it  and  the  heel  and  thu.s  directly  bruised  or  so  \\M  fast  that  they  may 
l>e  overstretches!  and  torn  as  their  distal  |Hirtioiis  are  dntwn  downward 
in  the  sliding  of  the  soft  |HirtM  of  the  arm  tttward  the  elUiw. 

Torcible  Traction,  If  n»on>  for<*ible  traction  is  neeilwl  than  can  Ik? 
made  in  the  mclhixls  alrt»a<ly  descril>ed,  n*sort  slioidd  l)e  had  to  the 
pulleys  or  pptM-ially  constnictcd  apparatus.  The  pulleys  are  made  fast 
to  the  arm  above  tJie  cIImiw  by  a  brntid  leather  l>and  buckled  tightly 
around  it  Mr  by  a  strap  or  Uind  made  fa^  by  several  turns  of  a  wet 
bandage.     Aa  a  further  prei'uution  against  slipping  the  forearm  should 
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be  ban<laged  and  the  elUiw  fixetl  at  a  right  angle.  It  is  also  advisable 
to  interp<»si*  a  dynaninmrtcr  iK'twceii  the  pulleys  and  the  limb  to  indi- 
cate^ tlti*  amount  of  forc<>  that  ts  being  employcil,  and  a  |iair  of  "  lil»er- 
ation  forcejks*'  to  allow  the  traction  to  l>e  suddenly  n.-laxed  and  the 
j»ositioii  Iff  tht'  arm  changed. 

The  s|»i»cinl  in-ftninient-s,  of  which  tlic  most  elalwrate  and  ingenimw 
tirr  intulr  in  Fmn«*e,  an*,  in  the  main,  mixlilications  of  the  **  adjuster  " 
invent4Ml  by  Or.  Jarvis,  of  Portland,  (Vinnt^cticut.  They  consist  of 
two  Imrs  movable  u[Hin  each  other  by  a  rack  and  ]>inion,  one  of  which 
is  made  fast  by  a  Uiither  bracelet  to  the  lower  j>art  of  the  arm, and  the 
other  to  a  ring  or  cnitch  that  fits  against  the  w'Jipula.  A  dynamom- 
eter indif»tit4M  the  fonv  exerti'<i,  an<l  a  c:itrb  sets  it  instantly  fre*i  at 
will.  Till*  iu'^truments  are  ex|H*nsive,  the  occasions  for  their  use  are 
rare,  and  the  methisl  is  dnngi*n>us. 

Reduction  by  llanipulatlon.  (Rotation.)  It  has  l>con  already  men- 
tioui-d  that  rotation  of  the  arm  haa  long  Iktu  use<l  in  connection 
with  the  various  meth(Ml.s  of  extension  to  vficvi  n'duction,  and  it  also 
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firm  pressure  doM'nwani  at  the  elbow  (tmction  in  the  long  uxis  of  the 
arm)  dnrine  the  movement  of  ontwunl  rritation. 

The  method  uh  tlms  descrihed  is  applR^hle  tu  those  caM:s  in  which 
the  displaeemoiit  is  neither  very  far  inward  nor  low  down,  in  sliorl, 
to  the  higher  forms  of  the  8ul)ooraroid  variety  ;  and  as  it  de]>ends  for 
itfi  suiH^S!^  npf^n  the  resistance  of  the  iintnrn  portion  of  the  rapsuh*  it 
will  fail  whenever  the  capsule  is  very  extenbively  torn.  When  the 
displae^'meiit  is  far  inward  or  loWj  traction  upon  the  aliducteil  llnib 
is  more  likely  to  Micce«l. 

Konig'  mmlifieti  it  for  the  lower  anterior  and  Buhglenoid  dinlocationfl 
hy  making  traction  in  alHluction,  n)tatin^  outward,  and  then  adduct- 
ing.  This  is  practit^lly  the  simio  an  the  metluKi  dc^^ribtHl  a^  traction 
downward  and  outward  and  generally  known  ah  Ijocoiir's  method  by 
manipulation. 

Fio.  27a. 
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Faraheiif  wtudiod  Korher's  meth^nl  experimentally  with  a  view  to 
det4Tmine  the  mechanism  hy  whicli  its  result  was  atvomplished,  aiid 
n»aehed  the  (-onehision  tliat  the  ellicient  ajrent  was  the  untorn  [»oFterior 
iH*rtion  of  th«'  <»?ipside.  and  that  llii-  nj»|>fr  ywirtittn,  tin-  coraccwhumcnil 
ii^ment,  hn<i  litiir  itr  nitthiiijj  to  <lo  with  it.  Hr  s!iowe<l,  cxperi- 
mentallv,  that  wlii-n  this  lalt«r  ha<l  l>een  divided  nml  the  poi^terior  |K>r- 
tion  Icff  intact  thi-  iriatiTUvn^  wouUI  Htill  eflV-ct  reduction,  but  that  wlicn 
the  posterior  |Mirtion  wa."*  ili\'i<le<i  and  the  upper  |>ortion  M\  whole  it 
failed,  and  thai  then  the  head  <tf  the  humerus  instead  of  being  movwl 
outward  by  the  rtlemnl  mtatitiu  r^iniply  rcvolvetl  aUiut  the  Inngitu- 
<iinal  axi;*  of  the  -^hart.  His  explamttion  is  clnir  and  intelligible. 
Aceoniing  to  it  tl»e  approximation  of  the  *ilbow  to  the  si<le  tightens  Uic 

■  Kntilic:  8)irclc1    ntiniritiF.  M  mI  ,  vnl    ii)   p,  4a 
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poslerior  portion  of  the  capsule  wiicre  it  ext<^nd»  ^>Gtwcen  the  posterior 
lip  of  the  glenoid  f4)ssa  and  the  lower  and  ImwU  |mrt  of  the  n«vk  of 
the  hiHuenis ;  this  prevent**  the  posterior  smliiee  nf  llie  hninerus  fnuu 
moving  inwartl  when  tlie  ann  is  n»tale<l  outwarii,  and  conseijuently  it« 
attachment  to  the  humerus  serves  as  tlie  ii\o<l  |)oint  or  centre  altout 
whieli  tlie  bone  rolls  outwanl,  wniding  itself,  as  it  were,  U}>on  tlie  cap- 
sule. The  elevation  and  adduction  of  tlie  elhnw,  turniu);i;  U[Min  the 
same  fixed  point,  then  thi'ows  the  head  backward  and  further  outwaixJ, 
Aiid  tinally  the  internal  rotation  auwindo  the  capHule  and  leaves  every- 
thing in  plaixr. 

The  method  is  applicable  to  old  aA  well  as  to  recent  cascHf  but  the 
danger  of  breaking  tlie  humerus  durine  the  si»cond  step^outward  rota- 
tion— mu«t  be  borne  in  mind,  espei^iully  in  elderly  [uitients. 

iSchhtzinf/*'/»  mcthotl^  the  introduction  of  wliieh  ap|ie:irs  to  have  ante- 
dated Kocher's,  wa^  in  like  manner  based  u|Min  the  persistenee  t>f  the 
posterior  iwrtion  of  the  wipsule,  but  dill'rred  fn»m  Koehcr's  in  the 
seoond  and  thinl  steps  of  the  manoeuvre.  Me  rotuteil  the  arm  outward 
until  the  hand  was  as  far  Iwick  as  the  elbow,  and  then  either  pressed 
the  iKine  upward  and  outward  into  pliK^e  by  direct  pressurt%  or  turned 
it  in  by  slow  internal  rotation  while  an  a^i^sistant  made  pressure  on  the 
inner  side  of  its  head  to  prevent  it  from  slipping  Imck  into  the  |>nsition 
from  which  it  had  been  removed  by  thcoutwanl  rotation.  The  method 
is  favorably  spoken  of  by  several  of  the  later  (Jerman  writers,  and  ia 
thought  to  lie  espeoiallv  useful  in  rupturing  the  adhesions  of  old  dislt>- 
attions  without  the  ri^k  of  injury  to  the  vessels  or  nerves. 

CiriMmKluoliim,  soniftimrs  known  as  Heine's  meth<Kl,  in  which,  after 
fixation  of  the  scapula  as  for  traction,  the  arm  is  slowly  abducted,  niis*Hl 
to  the  side  of  the  head,  inclined  slightly  barkwaixl,  and  then  bnuight 
forwarti  aiul  downward  across  the  face  and  chest,  has  Won  reixiin- 
inende<l  and  used  in  old  disltK^tiims  ;  it  is  nndoul>tedly  ef!icicnt  in 
bn^king  up  the  adhesions,  but  it  is  a  rough,  unc(*rtain,  and  dangerous 
plan,  and  should  In?  condemntHl. 

To  recapitulate,  the  treatment  of  a  re<vnt  anterior  dihltK'ation  o{ 
average  displacement  may  be  thus  siimuuil  up:  KiK^hcr's  metlio<l  may 
first  be  tried  ;  if  that  faiU,  traction  downwara  and  outward  by  one  of 
the  varions  methods  should  be  triwl,  the  olU»w  not  l>eing  raised  higher 
than  the  shoulder,  combined  with  direct  pressure  U|>on  the  head,  or 
followetl  by  adduction  over  the  fist  in  the  axilla.  If  these  also  fail, 
the  ptiticnt  should  Ik?  etherized,  and  the  attempt  repeater!.  When 
those  rare  ottiditions  are  present  which  make  reduction  titherwiw? 
imtMissiblc — intcrjMViition  of  ciipsule  or  temlon  of  bici^ps  or  subscapu- 
lans — nil  opi^n  arthrotomy  is  justifiable  if  it  can  l>c  done  w*ith  pmper 
pn*rjiutii>ns  against  infection. 

In  oldrr  dislocations  the  same  plan  should  Ix}  followed,  and  tr^ort 
siioidd  Im*  had  to  forcible  traction  only  after  other  mcasurtn  have  faile<l. 

The  signs  i)f  a  *nc*vsiful  rc«lu*'tion  are  the  sound  that  is  usually 
htwrd  whrn  the  Iwmc  slips  into  place,  the  ri-storation  of  fonn  and  func- 
tion, and  the  diminutitmor  cessation  ctf  ]wiin.  The  sound  is  not  always 
heanl,  and,  on  the  otiicr  hand,  a  HimiUir  sound  may  !)c  ciuisi'*!  I)y  llic 
rupture  of  adhesions  or  by  the  slipjung  of  the  Ixine^  U|H)n  liich  other. 
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Complete  restoration  of  forni  is  the  bo^t  cviiicnoc  ;  X\\\^  is  to  bo  dcter- 
niineiJ  hy  an  cxaniination  niniitar  to  titnt  eni|>loye<l  in  making  ilie 
(liji^nosis  of  a  <lisI<M'«tion  «nd  hy  attoniioii  lit  the  same  signs.  The 
rtiluction  may  be  inooniplcte  bocniuse  of  the  iulfr|K)hiti<»n  of  a  iturtion 
of  the  capjsult',  or  because  of  tlie  presence  of  tissues  of  new  formation 
in  the  glenoid  cavity.  This  inixmiph'ttineKs  is  hliovm  by  the  abnormal 
projection  forwanJ  of  the  head  of  the  liumerus  under  the  acromion. 

After-treatment. 

After  reduction  has  been  obtained  it  is  highly  desirable  that  the 
arm  should  be  immol>ilized  for  two  or  three  weeki;  in  a  position 
that  will  favor  the  speedy  rc[Hiir  of  the  lacerationn  of  tlie  esLpeule^ 
tendons,  and  uuifjcle^  ;  otherwise  the  joint  may  remain  in  a  (con- 
dition that  favoi-ji  recurrence,  and  the  |>aticnt  may  gutter  nmch  in- 
convenience or  even  disability  in  consetiuence.  As  the  rent  in  the 
capsule  is  on  the  inner  side,  anti  as  it,s  edges  are  scfianited  l>y  external 
rotation  of  the  limb,  the  head  of  the  luimerus  shoidd  1>e  dircrttxl 
toward  the  outer  side  (adduction  of  the  cIIhjw)  and  the  arm  should  In* 
kept  Votatod  inward.  Thei*e  two  indications  are  met  by  binding  tlw 
limb  to  the  body  with  the  bmid  resting  just  buhnv  tlu'oi>|M)site  clavicle. 
Fixation  may  be  made  by  a  starcli  or  plaster-itf-Parii*  dreshing  nr  even 
by  simple  banrlajxe^,  but  the  most  in^nvenient  and  elfectivi-  drest«in^ 
is  a  strip  of  a<lhesivc  philter  ari^nged  as  follows:  beginning  in  front 
at  tlio  clavicle  it  is  carried  over  the  shoulder  and  down  the  Imck 
of  the  arm,  then  under  tlie  elljow  to  the  Iwick  of  tlie  forearm,  and 
along  the  latter  and  the  back  of  the  hand  to  and  t>ver  the  t4>p  of  tJie 
oppoaite  Hhcuilder.  A  ^mall  |>ad  of  abHorl>ent  cotton  or  lint  shtiuld  be 
placed  in  the  axilla  and  Ik'tween  surfaecs  of  skin  that  are  in  eonlact* 
If  the  |»ationt  is  unruly  a  si'cond  band  may  lie  phnv'*!  circularly  alxait 
the  iMHly  and  lower  iMirt  of  the  arm.  'I^his  dresising  should  Im-  retained 
for  two  or  thn-e  wi-eks,  and  the  arm  carried  in  a  sling  for  a  fortnight 
longer,  If  jKissivc  motion  is  made,  abduction  and  external  rotation 
should  be  avoideil. 

For  eoni|»licationH,  aeeidcntH,  prognosis,  and  tlie  treatment  of  old 
dislocationsi  see  Chapter  XLIV. 
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CHAPTER  XLIII. 

DISLOCATIONS  OF  THE  SHOULDER.— (CoNTrsorKD.) 

DowowArd  DUlocAtions :   Hubglenoid,  orectA,  fiuhtricipital— Poi^tcrior   Disloca- 
tiona:   Hubacrumitil,  sabepinoua,  npward  dUloo&tiond. 

DOWKWABD  DIfiLOOATIONB. 


1.  Subglenoid. 

Unhkr  this  title  are  here  iiichuled  those  rare  cases  in  which  the 
head  of  the  humerus  is  di.splaced  directly  downward  »i|M>n  the  tendon 
of  the  long  head  of  the  triceps,  and  those  more  fre(|uent  ones  in  which 
it  is  enpi^itl  under  the  lower  ami  inner  edge  of  the  glenoid  eavitv, 
and  rests  against  the  flatiemKl  upper  portion  of  the  axillary  border  of 
the  scapula  on  the  inner  side  of 

the  tendon  of  the  triceps.     As  Eia.  274. 

explaineil  in  mnneetion  with 
the  chussification  jijiven  in  the 
pnM'eilinjj  chapter,  the  name  is 
here  restriclc*!  to  a  ]M>rtioii  of 
thosi*  eases  which  are  termed 
snhjrlenoid  by  most  KnffliBh 
and  American  authors,  to  those, 
namely,  in  which  the  head  of 
the  Ume  is  Kiw  in  the  axilla. 
Hy  S4»me  the  term  is  j^till  further 
rcHtricted  in  use,  and  is  applied 
only  to  the  first  of  the  two 
f  >rms  al>ove  mentioned,  those 
ill  which  the  head  is  displaced 
dirt'Ctly  downward  ujjon  the 
tcnrlon  of  the  triceps.  Although 
it  is  dcniiHl  by  some  on  theo- 
reticid  grounds  that  this  form 
•can  exist,  yet  it  must  be  ad- 
mitted not  only  as  |M»ssible,  but  as  having  been  actually  observed,  on 
the  cvidcnci?  of  sevenil  obsi-rvcrs  who  fully  understood  the  [M>int  in 
di-Lpute.  Von  I'itha  (ipioti^l  l»v  lianlcnheuer)  s:iys  that  he  had  s«vn 
it  only  in  cam»s  in  which  he  ha«i  the  opjMirtunity  to  examine  the  patient 
immediately  after  the  accident,  and  before  any  movements  had  been 
communicated  to  the  limb  t»r  attempts  made  to  re^lnce.  He  believea 
that  the  head  can  Ih»  easily  dinptact^l  frtun  its  new  jKnition,  and  moved 
upward  and  forward,  thodisKxration  bciuj;  thus  transformed  into  a  sub- 
cnriK*oid,  by  involuntary'  or  communicate<l  muvenientfi  of  the  arnij  or 
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even  by  muscular  ui'tion.     Tillanx  '  ohsorvwl  this  tran^fortnatinn  in  a 
case  wliile  lie  \vii>  pn-jKiriiip  to  make  u  axA  of  the  limh. 

Two  varieties,  representinc  extreme  ciisplacement«,  and  charaeterized 
by  exceptional  symptoms,  the  Ixucatio  cn^cta  and  tjic  mbtricipUal  (?), 
will  l)€  sei>aratoly  described. 

This  form  of  dislocation  was  stn<Iicd  exjR'rinienlally  by  Mnllc,' 
Goynind,*  and  Panas.*  They  found  that  if  tlie  scjipnhi  was  fixed  and 
the  arm  was  Hrmly  elevated,  the  head  of  (he  hnmenis  presented 
through  a  large  rent  in  the  capsule  between  the  subsenpularis  and  the 
long  head  of  tlie  triceps^  and  that  if  the  ann  was  then  lowered  the 
head  would  often  return  to  its  socket,  but  that  if  it  whs  twisted  out- 
ward while  ln-in^  htwercil  the  dishx^ition  would  persist.  The  lower 
border  of  the  subscapularis  wa**  always  found  torn  auil  its  untorn  jwir- 
tion  restctl  U|Hin  the  upper  surface  of  the  head  ;  and  Mallo  claimed  that 
in  onlcr  to  produce  the  dishKiitioti  u|H)n  the  cjidaver  it  was  necesMarv 
to  divide  the  portion  of  the  ca(>sule  between  the  acn.»mion  and  the 
lesser  tuben>sity. 

The  cause,  with  the  single  exception  of  Desaiilt's  di»nbiful  case,  in 
which  the  injury  w;is  said  to  have  Keen  pnxhui'd  by  a  fall  upon  the 
shoulder,  hit^  always  been  the  forcible  elevation  of  the  arm,  a.s  in  a  fall 
tiirough  a  narrow  i»pcning  or  upon  the  extended  elbow,  by  a  lion*e 
thn>wing  up  his  head  while  l>eing  le<l  by  the  bridle,  or  as  in  (ioynind'a 
case  of  a  wonmn  who,  having  fallen  to  the  ground,  had  her  arm  dislo- 
cated by  a  jKiAser-by  who  sought  to  niise  her.  In  one  of  Tillaux'g 
eases  a  yoimg  girl  di^loc;lted  her  shoulder  by  suddenly  raising  her  ami 
while  playing  at  nupielti's. 

The  rent  in  the  wipsnle  in  the  sptvimms  prirtlnrc<i  expcrinnMitally 
h:is  always  Ixvn  (^xnpanitivcly  small,  and  sitiiatiHj  in  the  lower  and 
inner  portion  between  the  triceps  and  the  sul>scai)ulari8,  and  differs 
from  (liat  of  the  subeoracoid  form  hi  nut  extending  so  far  upwani 
along  the  anterior  cdgi.-  nf  the  glmoid  cavity.  In  a  sjMrimeu  nn'sentcii 
by  Ix'rr>y*  to  the  Soci(''t»'  ,\iiMtoiui(|ni'  the  lesions  were  identicjd  with 
those  prtxlui-eil  expcrimenUilly.  The  up|>er  part  of  the  C4»iisnle,  includ- 
ing the  insertion  of  the  supraspinatns  and  infraspinatus  muscles,  was 
torn  away  fri>m  the  humerus,  from  the  anterior  border  of  the  bicipital 
groove  to  the  tendon  of  the  teres  minor,  a  distance  of  four  centimetres; 
in  the  loMcr  jjortion  was  the  usual  rent,  two  an<l  three-<|narters  inches 
long,  extending  from  tin*  tendon  of  the  teres  minor  inwai^l  and  th«*n 
iipwan!  along  the  anterior  bonier  of  the  glenoid  cavity.  The  heail  of 
the  humerus  lay  upon  the  axillary  b<»rderof  the  scapula  one  inch  Ixd'tw 
the  anti'rior  Ijonler  f»f  thecoracoid  pnn'css,  the  limbl>t»ing  so  far  rot4itc<l 
outward  that  the  internnl  epicondyle  was  directed  forwanl,  and  the 
greater  tubrnisily  reste<l  against  th*'  anterior  lip  of  the  axillary  Ininler 
and  the  udjoiniiig  portion  of  the  nerk  of  tin*  saipula.  The  sidisiuipii- 
laris  was  pusheil  upwani  aiul  overlappeil  tin*  hea*!.  In  another  n-jMirtt'd 
tu  the  Rume  H(K*iety  by  Kouygues,*  (he  heail  of  the  liumerus  lay  lielow* 

'  TflUux  :  Attiit.  lo|K>irr»nhh»r.  p   ■'^S'J. 

*  UaIIo:  Bull,  ilu  rAud.dc  M^d.,  \^t\A,  IKIS.  vol.  It.  p.  Mt 

*  QoyraiMl  :  Mt'in.  «lr  U  9*^.  dr  riiir..  IM7.  vi.I   i  p.  21 

*  Pmuu:  I>ii't    ill'  \U»\  rt  rittr   |>niil(|iic<t.  Mr(    K)wiilr  {>■  VO 

*  Lcroj  :  Bull  de  \m  Soc.  Atiktomlqiu-,  \Mi,  \\.  1U2.     *  Bonygucfl:  Ibid.,  laUB^  p.  501. 
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and  in  front  of  the  glenoid  fossa  iind  hcn«ith  the  untorn  fiubscapnlarisy 
the  ttnatoinical  neok  re^tiii^  on  the  axillnrv  honler  of  the  scnpuln  and 
the  lower  |>art  of  the  fihn>-cartilnginoM3  rim  ;  the  np|>*T  |x>rti(tn  of  the 
greater  tulwrosity  was  broken  oft'. 

In  a  ca^e  reiK>rte<I  by  Jossel  '  of  $n1>^lenoid  dislocation  cauneil  by  a 
full  fn)ni  the  seeond  :*tory  of  u  house,  in  uhicli  ileath  followei]  on  the 
seeond  day  in  consequence  of  an  ansociated  frarture  of  the  skull,  the 
foUowin^  oondition.s  were  found:  The  su hsc;ipu la r  artery  was  entirely 
torn  across.  The  head  of  tiie  humerus  lay  between  the  |wrtly  torn  sub- 
jwnipulans  nmsele  and  the  triceps  "  ujKin  tlie  trianj^ular  surface  of  the 
lower  border  of  the  scapula  directly  Ih?1ow  the  ^lennid  fos-^a.''  The 
capsule  wa»  entirely  turn  from  the   humerus,  the  subRcapularis  was 

Kio.  271. 


tetiglenulil  dUlocfttiou.    i  Froui  a  pbototrtph.) 

pinhet]  Upward,  the  Nige  of  the  ^leni»id  fossa  was  a  little  broken  at  its 
widest  part,  an*!  the  upper  and  middle  fueets  of  (he  (jrealer  tnl>orositv 
were  broken  !>tf,  the  Iit»e  of  fracture  running  into  and  opouini;  the 
bicipital  ^nxive. 

In  SL><Iillot*s  <*as(%  (|Uote<1  by  Malgatgne  as  of  this  kind,  the  condi- 
lions  wen*  ipiite  exei*ptional  ;  alwluriion  wa^  so  marktHl  that  the  arm 
was  held  almost  horiKontal.  the  bead  of  the  humerus  was  sitniilt'd  half 
an  inch  Itelow  the  glenoid  fo-tui,  resting  against  the  M^ipula,  litit  also 
enga^e<]  U>tween  the  latissimns  dorsi  and  teres  major  in  front  au<t  the 
triceps  behind. 

Apparently  the  faibire  of  the  head  to  rise  ua  usual  to  the  level  which 

<  JoaMl ;  OvotKb*  Zeitachnft  far  lliirurK)«.  t974,  vol.  iv.  p.  LM. 


676 


P/SLOVATIoyS, 


would  make  the  <Hslocation  nubcoracoid  is  duo  to  the  ro^si^tance  of  the 
unturn  portiuti  of  the  capsule  on  the  inner  side ;  and  the  greater  alxluc- 
tion  of  the  limh  is  due  to  thLs  retention  of  the  head  at  a  lower  levd^ 
for  tlic  untiirn  outer  |>ortiuu  preventii  the  shaft  from  siuking  unlea^  the 
head  corresiMindingly  rise?. 

Symptoms.  The  flattening-  of  the  outer  portion  of  the  shoulder,  the 
pron)inonoe  of  the  acromion,  an<l  the  alKluctiim  of  the  ellniw  are  all 
more  marked  than  in  the  pubeoraooid  dislocation  ;  and  the  axis  of  the 
arm  prolmigvxl  Uy  the  eye  in  front  passes  below  and  to  the  inner  side 
of  the  glenoid  cavity.  Measuretl  in  partial  ab<luction  from  the  acro- 
mion to  the  elbow,  the  arm  appears  longer  than  its  follow,  an<l  this 
elongation  may  not  give  place  in  complete  liorizontal  alKliirtion  to  an 
much  shortening  as  is  found  in  the  HidKM)raroid  form.  The  head  of 
tlie  humerus  am  be  plainly  felt  in  the  axilla,  and  i»  M-jKiPated  irom  the 
ooraooid  process  by  an  interval  of  from  half  an  inch  to  an  inch. 

The  differential  diagnosis  from  subcoracoid  dislocation  is  made  by 
refM>gnition  of  the  jxhsilion  of  the  head  below  the  glenoid  fossa;  the 
corroborative  symptoms  arc  the  more  marked  tlattcning  of  the  deltoid 
and  ius  angle  with  the  arm  and  the  wider  alMluclion  of  the  cIIhiw. 

Treatment.  Theoretically,  the  i>08ition  of  the  heatl  below  llie  glenoid 
fotwa  HUggests  that  traetion  sliouUl  be  made  upwarti  and  outward,  tlje 
elbow  being  raised  above  the  fihoulder,  and  this  jdau  is  gi^nondly  rectini- 
mended  and  usiially  hUtveKsful.  The  objivlion  to  it  is  tlie  addeil  ri^ik 
of  doing  injury  to  the  bKMHJvesflcls  in  the  axilla  by  overstretching  them 
arotmd  the  head  of  the  jiumcrus^  as  explaine^l  in  the  preee<ling  chapter. 

It  is  prudent,  therefore,  tliat  a  trial  >;ln'uld  first  be  niaile  of  the 
method  of  direct  rqinMon  (p.  /)(>4),  and»  that  failing,  of  traction  in 
the  direction  of  the  arm  as  found,  or  with  a  little  more  abduction,  fol- 
lowed by  adduction  while  pressure  <nitward  and  upward  is  made  ujxm 
the  head  of  the  l»oue,  or  with  the  fi?it  in  the  axula.  The  reader  is 
referred  to  tlie  preceding  chapter  for  the  dctaiK 


2.  Lnxatio  Erecta. 

This  striking  dislocation,  first  d(*scrilxNi  by  Middeldorpf,  and  his 
)Upil  Scharm  '  who  re|Hirted  the  formerV  two  cases,  is  chanieteriwHl 
»v  the  markeil  elevation  of  the  arm,  the  fori'arm  usually  resting  on 
the  top  of  the  head,  a  position  from  whi«*h  it  cannot  be  lowi-n^l  with- 
out causing  great  pain,  and  by  the  prominence  of  the  head  low  in  the 
axilla.  Besides  Middeldori)!' 's  two  eases  I  have  met  with  the  d<;s<.Ti»)- 
tion   or  mention   of  «.ix   ot tiers  by    Hnsch,*   Panas,*  Lange,'  All>erti/ 


;s<*rip- 
l>erti/ 

Himnson,*   nnd    .ludd/   and     a    rt^ference    by    liaith-nheuer,'    without 

details,  to  a  oas«'  re|)Orte<l  by  Berlin  nnd  two  cases  reporte<i  by  Meyer. 

Three  cases  have  been  admitteil  at  the  Hudson  Street  Hospital,  but  I 

saw  only  one  of  them, 

1  Mifldcldori>f'-  <1inl(|up  Earop^vnne.  tS51).  vol.  U..  and  iSrbftnn.  I>)  nor»  hurutri  lttx»- 
tiontifiprrif*.     IHwmtI.  Iti»iiit.  nn«l»ii.  185II;  qaott^  by  AHtcrtl.  md^hfr^. 
'  BiMch;  An-liiv  fill  klin.  I'l.ir.  1HC(.  vol.  iv,  p.  »l. 
'  Pkdkii  :  Oii't.  d«*  Mi  •!   n  (  hir  prntlqunk  arL  HpKulv,  p.  406, 

*  fiAiiKc:  Nrw  V'    i  UMNird.  IS7T*.  vol.  xvi   p.  100. 
»Albcrti:  l>fut«i.l                      ft  furCliir.  I.HS4,  vol.  xx.  p.  <7S. 

•  Hunnioo:  tViitrntii    fur  tliir.,  Istrj.  p.  IS. 

•Judd:  New  York  Medlfftl  Joantsl.<Vuibi*rX9,  laK.    *Bu4«ab«0«r:  LocaUMp-SOSL 
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Tlu'  only  opportunity  for  diivot  examination  of  tlio  parts  wbh  fur- 
nislKnl  in  one  of  Middt'ldorprs  ca.so8;  the  pitient*s  rij^lit  ami  was 
cauglil  in  wune  nmoliini'ry  and  he  was  wliirlw]  un>un(],  receiving  in 
luKlition  to  the  di.sh»c:ili<in  a  wound  of  the  deltoid  ;  he  dioil  of  pyaemia. 
The  greater  tnberusity  had  been  torn  ot!',  remaining  attached  to  its 
tiiree  innstrles,  ami  the  acromion  was  broken.  Strharm  pnxlnced  the 
ilishieaiioii  live  times  u(Hin  the  cadaver;  in  every  case  tl»e  Kniiranpina- 
tus  and  ihfra.spinatUh  nnisclen  were  torn  away,  and  in  two  there  M'as 

{Kirtial  rupture  of  the  Hubiscaptilarij^  and  i»eetoralis  major.  The  main 
)loodve4!MfU  and  nerves  were  uninjured.  My  only  kno\vle<lge  of  Mid- 
deldorpf*R  ca^^eA  and  Hcharm'B  ex|>erinient5  comes  from  the  brief  men- 
tion made  of  them  by  Alberti. 

lianp'V  euiH^.  in  wnicli  tlte  distlix'^ition  was  intracoracoid  rather  than 
snbfrU'noid,  differs  aUt»  from  the  others  in  the  less  (»nniplet<*  elevation 
of  the  arm.  Biinlenhener  '  says  that  in  his  experience,  covering  about 
four  humlri.HJ  ciidc-s  r»f  dislix*ation  of  the  shoulder,  he  ha4]  never  encoun- 
tiTf'd  a  purr  hixatiii  ereeta,  but  he  had  met  with  two  cases  in  which  the 
arm  was  alHlnet^Ml  l>eyond  a  right  angle  with  the  hrxly,  Ijange's  case 
might  profierly  l»e  n-gartled  as  an  exceptional  form  of  intraconicotd  dis- 
hwiitioti  intcrmeiliate  betwe<'n  the  usual  form  and  the  luxatio  ereeta. 

The  mechanism  ap|M'ars  to  have  been  forcible  and  extreme  elevation 
of  the  ann,  combine<l  in  one  case  (Albert i's)  with  a  blow  upon  the 
arm  fnmi  above  downwarti,  and  the  elevated  poefition  after  disUK-ation 
was  plainly  due  to  the  tensitm  of  the  anterior  soft,  part«  created  by  the 
shifting  of  the  centre  of  motion  to  a  |H»int  so  far  below  the  glenoid 
cavity.  In  one  of  Meyer's  <'ases  meiitioue<l  by  liardenhcner^  a  woman 
8ixtv-two  ywirs  ohi,  it  is  said  that  the  dislocation  (¥»enrrod  ilnring  an 
epilepti<'  fit.  It  is  stat4Hl  also  that  in  one  uf  the  cases  '* paralyaiiii  of 
the  brachial  plexus*^  |M'rsistctl  aft<'r  reiluction. 

The  method  of  nnluctton  aili»pto4l  in  all  the  canes  was  clearly  tlie 
pro|M»r  one,  not  only  because  it  succivdeil  but  also  l»eeiinse  it  twrre- 
S|MttidtHl  to  the  anat^tmicjil  iiidiesitions.  Tnietion  in  the  direction 
assumetl  by  the  arm  <Irew  the  head  directly  back  toward  its  socket  hj 
the  route  along  wliirh  it  h:ul  e^aped. 

#  ;t.  Sabtricipital  Dislocation  (?), 

Our  knowledge  of  this  ver)*  rare,  and  even  questionable,  form  is 
limitinl  to  a  dingle  dimblfu!  ctise  observed  clinii'ally  by  Fanibeuf/  and 
to  subsequent  experiments  made  by  him  np<m  the  cadaver.  As  llic 
luxatio  eriMTtii  is  pnMhiccd  fnim  a  subglenoid  by  exaggerating  the 
ilescf'ut  of  the  hesui  of  the  humerus,  st>  the  subtricipital  \»  said  t*^  be 
pr<Hbir('d  fi-oui  the  erreta  by  a  eons<vutive  displan'mcnt  of  the  head 
iipwunl  and  ba<*ku^aril,  at  first  nndenirath  and  then  Uhind  and  alxjve 
thr  long  t4^nch»n  of  tJie  trictqis,  a  displac(*ment  effected  by  the  descent 
of  the  ellh>w  in  fnmt. 

The  CUM*  was  that  of  a  sailor  who  injured  his  shoulder  while  at  sea  ; 
five  weeks  later  he  landed  at  Bordeaux,  and,  attempts  made  there  to 

*  FaralM-uf:  UuU.  do  Ui  800.  dv  tliinirglo.  MfJ9,  p  77H,  and  UBS.  p.  IM, 
97 
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would  make  the  <lisUM'4itioii  Kiibooracoid  is  duo  to  the  resistani^e  of  the 
untorn  portion  of  the  cap8ule  on  the  inner  side  j  and  the  gn'atcr  alxltic- 
tion  of  the  limb  is  due  to  this  retention  of  the  liead  at  a  lower  level, 
for  the  untorn  outer  ]>ortion  prevents  the  shaft  from  sinking  unless  the 
bead  correspondingly  rises. 

Symptoms.  The  Hattening  of  the  outer  portion  of  the  shoulder,  the 
proiniiuMiro  of  the  aerouiion,  and  the  alnliurtion  of  tlic  elbow  are  all 
more  nmrke<I  than  in  the  subeonicoid  dishx^tion  ;  and  the  axis  of  the 
arm  prolonginl  by  the  eye  in  front  passes  below  and  to  the  inner  side 
of  the  glenoid  cavity.  Measure<l  in  partial  abituction  from  the  acro- 
mion to  the  en>ow,  the  arm  apiwars  longer  lh:in  its  fellow,  and  ihts 
elongation  may  not  give  place  in  complete  horizontal  aUlnction  to  as 
much  shortening  as  is  found  in  the  siibcoracoid  form.  Thr  head  <xf 
the  humerus  can  be  plainly  felt  in  the  axilla,  and  is  Ke[Hinited  from  the 
ooracoid  prr>cess  by  an  interval  of  from  half  an  inch  to  an  inch. 

The  diflerential  diagnosis  from  »!ul)coracoid  dislocation  is  made  by 
recogniti(m  of  the  position  of  the  head  Udow  the  plenoid  fitssa  ;  the 
corroborative  sympton»s  are  the  more  marked  thitteuing  of  the  deltoid 
and  its  angle  with  the  arm  and  (he  wider  aUluction  of  the  ellxiw. 

Treatment.  Theoretically,  the  wsition  of  the  head  below  the  glenoid 
fossa  suggests  that  tra<'tion  shoidil  be  made  upward  and  outward,  the 
cllx^w  iK'Hig  raised  alvove  the  shoulder,  and  this  plan  is  generally  recom- 
niendcd  and  usually  succeshful.  The  objection  to  it  is  the  addeil  risk 
of  tloing  injur\^  to  the  bloodvessels  in  the  axilla  by  overstn*tching  ihem 
amund  the  head  of  the  humerus,  as  explained  in  the  preee<ling  ehaiiler. 

It  is  prudent,  thereibtv,  that  a  trial  simuld  tirst  be  niatle  ot  ihe 
method  of  tfireet  rrposHhn  (p.  564),  and,  that  failing,  of  traction  in 
the  direction  of  the  arm  as  found,  or  with  a  little  more  abduction,  fol- 
lowed by  adduction  while  prt>Hsure  outward  and  upward  is  made  U[k>d 
the  liead  of  the  Ume,  or  with  the  tist  in  the  axilla.  The  reader  » 
referreil  to  the  preceding  chapter  for  the  details. 


2.  Lnxatio  Erecta. 

Thii*  striking  dislocjition,  first  described  by  Middeldorpf,  and  hU 

f«ipil  Scharm  *  who  re[Mirtetl  the  formerV  two  cases,  is  charai'terized 
>y  the  markeil  elevation  of  tlie  arm,  ihe  forearm  tisually  renting  on 
the  top  of  the  hea<l,  a  position  from  which  it  cimnot  be  lowered  >vith- 
oiil  causing  great  |»ain,  and  bv  the  prominence  of  the  head  low  in  the 
axilla.  Besi<Ies  Middeldorpf\  two  cases  F  have  met  with  the  ilescrii)- 
tion  or  mention  of  *ix  otners  by  Ilusch,*  Panas,^  liangc,*  Alberti/ 
Hiinnson,*  ami  .ludd/  an<l  a  refen-ni^e  by  Bardcnhcucr,*  without 
details,  to  a  east?  re|)ortefl  by  lk*rtin  and  two  ea^cji  rc|«trtiHl  by  MrviT. 
Three  cases  have  Im-cu  admitteil  at  the  Hudson  Street  Hospital,  hut  I 
saw  only  one  of  them. 

*  Mii1<I*'Morpr:  (lluUiur  Kurop^ennc.  IKM*.  vol.  ii.,  itnil  Schknn.  De  noT«  hnmeri  lax^ 
tlntiU  Kpreic      Hi-vM-rt    bmun   Itnviliiii,  \<tl*    i|U(»Ic4l  Ify  AlberU,  fillt  M^^ 

»  BitKh:  Anhiv  liir  Vlin    ri.ir  .  IHCi.  vol.  iv.  p.  :»). 

*  P&om:  Ihct.  dr  Mm].  rt4'hir.  prntigncM,  nrt.  I^pnnl)'.  p.  40St 

*  Ijinicr:  Ni>w  York  Mr.li.-Jil  Ki-«orv1.  IS7l».  vol.  xvi.  i>.  400. 

*  AUwrti :  Drutuchr  ZeiUohrift  Hir  Cbir,  IHM,  vol.  %x.  p.  4TC. 

*  lI»nn«on  :  fVntr»bl   ftit  <1ilr.,  IW>2.  p.  18. 

■Judd:  N«w  York  Medieal  Jimraal.<ict<ibrrl9. 10B&.    *II&rdciiiicuer:  Loe.  dt,  p.  30^ 
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din*Rt  examination  of  the  \ 

[orpPs  cases  J  the  patient's   rij 


The  only  opportunity  fc 
nishetl  in  one  of  Miihlclaorpt's  cases j  the  patients  ngiit  arm  was 
uiu^iit  In  some  nmohlmTy  lunl  he  wa«  \vhirle<l  uroiiml,  n^ajiving  in 
luldltion  to  the  111811X711100  a  wonml  of  the  deltoid  ;  he  died  of  pyiemia. 
The  greater  tuberosity  hful  been  torn  off',  remaining  attache<l  to  itts 
three  muscles,  and  the  aonm»ion  was  hnikrn.  Seharm  pnMlneed  the 
distiM'ation  five  Lim<*s  U|mmi  the  cadaver ;  In  every  ease  the  .supraspitia- 
ttis  and  infraspinatus  nmsrles  were  torn  away,  and  iu  two  tlieri'  was 
jKirtia!  rupture  of  the  KubtKaipnlari?*  and  iHK'torali.s  majcir,  Tiie  main 
bliHidvesHeU  and  nerve*  were  uninjunnl.  Sly  only  knowle<lge  of  Mid- 
deldorpfft  cases  and  8oharm^s  ex|ierimcnta  corner  from  the  brief  men* 
lion  made  of  ihem  by  Albert!. 

T^nngi'^d  ea±H\  in  w^iich  the  di^hx*ation  was  intmeoraeoid  rather  than 
flultgh'Moid,  differs  also  fmrn  the  otl»crs  in  the  less  complete  elevation 
of  the  arm.  iJanlenheuer  *  says  that  in  his  ex|>Griemv,  covering  about 
four  hun4lre<i  eases  of  disl(K*ation  of  th<'  shoulder,  he  had  never  enc«3un- 
terr'd  a  pure  luxatio  eiveta,  but  he  had  met  with  twoca^es  iu  which  the 
arm  was  abductet]  beyond  a  right  angle  with  the  body.  I^nge*8  eow 
might  f>rf>perly  be  n*garde<l  ju*  an  exceptional  form  fif  intraroracoid  ^lia- 
I'M-ation  intermediate  between  liie  tisual  h»rm  and  the  hixatio  eriH*ta. 

Tl»e  mechanism  app<'ars  to  have  U'en  forcible  ami  extreme  elevation 
of  the  arm,  combine*!  in  one  case  (Allwrti's)  with  a  blow  uiM)n  the 
arm  from  altove  downwan],  and  the  elevated  position  aflcr  dislocation 
was  plainly  due  to  the  teusion  of  the  anterior  soft.  |rart«  created  by  the 
fihifting  of  the  centre  of  motion  to  a  point  .•«»  far  below  the  glenoid 
cavity.  In  one  of  Meyer's  cjis^*:?  mentinn***!  by  Rinlcnhcuer,  a  woman 
sixty-two  ye:ips  old,  it  is  said  that  the  disUx^ition  iwcurrcfl  during  an 
epileptic  tit.  It  is  stat^nl  also  that  in  one  of  the  case;?  "|iaralyMsof 
tlie  lirachial  plexus'*  |»t»r»i8tcil  after  reduction. 

The  method!  of  re*luction  adopte<l  in  all  the  cases  was  clearly  the 
pro|K»r  one,  not  only  be<'ause  it  succeeiled  but  alw>  l>ecause  it  corre- 
spondr'il  to  the  anatomic:il  indinitions.  Traction  in  the  ilirection 
as^uimnl  by  the  arm  tirew  the  head  tlireetly  back  toward  it^  Hoeket-  by 
the  route  along  which  it  had  escaped. 


•  3.  Sabtricipital  Dislocation  (?). 

Our  knowkxige  of  this  very  nirc,  and  even  questionable,  form  is 
limitcil  to  a  single  doubtftd  ca-^e  observed  clinically  by  Farabeuf,*  and 
to  Hubfiequent  experiments  made  by  him  np<m  the  cadaver.  As  the 
luxatio  en'f'tii  i*  nro<hu?ecl  fn»m  n  subglenoid  by  exaggerating  the 
ilcAcrnt  of  the  h<*a<{  of  the  humerus,  st»  the  subtricipital  is  said  to  \ye 
pnMlucM*d  froiri  the  en^'ta  by  a  <'onseeiitive  ilispl.nef'nwnt  of  the  hea<l 
upwanl  and  backwanl.  at  first  trndcnn-ath  and  then  iK-hind  and  altovv 
the  long  tcuflon  of  the  tri<H«|>8,  a  disphuN^ment  effect<*d  by  the  destTnt 
of  the  elbow  in  front. 

The  <«)«'  wiLH  that  of  a  saihtr  who  injuria]  his  shoulder  while  at  Hca  ; 
five  weokrt  ]at<*r  he  landetl  at  Bordeaux,  and,  attempla  made  tliere  to 

*  Fkrftbvuf :  BuU.  d«  la  tfuc.  dv  (.lilniriia,  1K7V.  p.  77B,  utd  18HS.  p.  399. 
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reduce  having  failetlf  he  went  to  Paris.  The  nnn  wax  ulxhieted  ;in<l 
carrietl  forwanl,  and  the  head  of  the  liiiinertis  re^tetl  on  the  l>aek  fif 
the  seapula  two  fin^T-hitnillhs  [>el<»w  the  aiigk'  of  the  aenkiiitoii. 
RtMhiotion  wa.s  not  ohiuintMl. 

In  hin  experiments  upon  the  cadaver  Fambeuf  fontiil  tliat  after  miA- 
ing  the  arm  forcibly  an<l  thus  tearing  the  r^jmule  at  it^  hiwer  |mrt  he 
eoiih],  hy  a  vigurous  punh  or  a  blow  n[>oii  tlie  elUkW  with  a  taallct^ 
make  the  head  of  the  humenin  deBcend  st-venv!  etfutimetret*  below  fh<» 
glenoid  cavity  ;  if  then  the  arm  was  h»were<l  in  fntnt  tlie  hend  of  ihe 
bone  [nove<t  l>ackwanl  and  bei.'tinie  eugaged  under  tlit-  tendoUj  wbicb 
then  held  the  arm  abdncteil  and  directed  forward  and  more  or  leas 
rotateil  inwnnl. 

Faral>enf*s  ease  h  apjwrently  Uic  one  mentioned  by  Polnsot'  as 
SebiUcau's  and  us  having  iK-en  examined  by  himself  in  1H81.  The 
limb  wa.s  then  in  flight  abduction  ami  inward  rotation,  the  eIlH>w  and 
fingers  flexed;  movements  at  the  shoulder  were  atmoM  roniph-tvly 
lost.  The  case  is  described  by  PoinM>t  as  onet»f  diskKration  baekwunl 
(subacromial  or  nidispinous)^  and  no  reference  is  made  by  him  to 
Faral)eiif  *H  opinion  concerning  it,  althotigh  he  is  nani<sl  nmniig  tbo 
suiveous  who  had  examined  it. 

I'arai)eiif  maintain.^  that  two  very  similar  case??  ttlwe-rvt'd  by  l<i(*hct 
and  Bottey  and  named  by  the  former  rciro-ttxUhtrti  (see  Posterior  Dis- 
location;^) were  reallv  exatnj>le.s  of  this  variety  des^-ribed  by  him.  It 
seems  more  probable  that  Faml>euf  was  misled  by  hi>  ex|>erimcnts 
and  that  the  three  casen  were  merely  low  }H»i*teri<ir  (lisloc:ition?, 

Sup|K)>ing  Mich  a  case  to  exist,  reduction  should  be  ma<le  by  first 
trangfonning  the  dislocation  into  a  luxatio  ercctn  by  mining  the  elh«>w 
with  traction  to  the  side  of  the  head,  so  as  to  bring  the  lK>nc  from 
beneath  the  tricefts,  and  then  reiluelng  by  direct  traction  upward. 

POSTERIOR  DISLOCATIONS. 


Subacromial  and  Subspinous. 

Pi8locations  Imckward  are  divided  into  two  claM^es,  the  fttibacromuil 
ami  the  subspinoui*,  according  as  the  head  lies  under  the  prtMe^'tiiig 
outer  bonier  of  the  acromion  or  further  back  JkIow  the  t*pine  of  t\^ 
»e:ipuln,  res|>ectively.  A  variety  of  the  feubacromial,  to  whifb  the 
name  rrtro-arUhru  has  l>een  given,  has  Ikvu  n-cently  obs^T%cii  i&nd 
deAcril>e<l  by  Richi*t  and  liottey. 

Although  I  think  thin  divinion  into  two  gmujis  is  (piite  generally 
accepted  by  the  profession,  yet  English  and  Ameri*«n  systeiiiBtic 
writers  upon  the  subjirt  have,  a.s  a  rule,  refuM.'il  to  adopt  it,  giving  m» 
a  reason  then^for  the  fact  that  the  two  diffrr  only  in  an  uiiinn»oriant 
feature,  lf»e  degnn*  of  the  displacement,  and  tlii-y  apply  thr  ii'rm  juj/*- 
tpiuonH  to  all.  F'lower' justifies  the  ch^iice  tif  this  name  in  preferi'iicc 
to  mihtwromuil  on  the  gnxnid  that  the  latter  does  not  express  any 
changi?  from  the  normal  nituation  of  the  Ih-ikI  of  the  humerus  under 

'  PoiniKii:  Traniilfttinn  of  ffiiniiltoirii  Pmrlunui  anil  l>iMltinttiiinH,  p.  Hfl7. 
'  flovcv:  Holmni's  Ajatota  of  Sar^ary,  Aia.  od.,  toI.  I.  p.  tfTfi. 
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the  acromion.  On  the  other  hand,  it  may  he  fairly  urgo<1  that,  as  in 
the  ^peat  inaJDrity  of  wises  the  head  is  not  disnlared  8o  far  an  to  the 
spine  of  the  sttiijMila,  the  t*Tni  sukspiiunis  is  niislfading  anil  intprojwr. 
1  have  preferred,  in  at'eordanw  with  what  I  holievc  to  be  the  pencnd 
practice  of  the  profession,  to  retain  b«Hh  terni!^  witli  the  dixtinctiou 
between  them  esstabli.Hhed  by  Malgaigue.  Of  the  two  groups  the 
subacromial  is  much  the  more  frequent,  the  sul)spinons  being  very 
lure. 

Aceonlinj;  to  Mal^i^ne,  the  «irlie.st  reeordwl  mention  of  this  dislo- 
cation wins  in  i8.'{4.  and  wh(.'n  he  wrote,  in  1855,  he  could  collect  only 
%W  ctses,  of  which  he  him.self  ohserx'ed  3.  A  very  c*>nsider:ib!e  num- 
ber of  cases  have  l>eeu  ree<»rded  since  that  time  (I  found  7  in  the  Index 
MfdicuH  for  the  yeun*  1878  to  1882),  and  Panas's  opinion  that  many 
eften|)e  reco^nilitm,  by  l>einj|;  mistaken  for  a  !^prain  or  an  articular  frac- 
tun^,  seems  fairly  justified,  for  not  only  ur«  the  diag^nustic  symptoms 
sometimes  very  obscure,  but  N^laton  said  that  he  had  within  a  short 
period  of  time  seen  three  eascH  that  had  |)a8t7cd  unrecogni^eij  by  sur- 
geons of  merit.  In  Malgaigne's  statistics  20  were  men  and  5  women  ; 
and  in  rather  more  tlian  a  (ptarter  of  them  the  cause  was  mu.scular 
Bituion.  IJanlonhouer  saw  one  in  which  both  shoidders  had  been  di»- 
loc:ited  by  a  fall  forwanl  upon  the  elbows.  (Sei%  also.  Chapter  X LI  V-, 
C-ongenital  Di'^hicatictns.) 

Kxpt^rimrnt  u|ion  the  cadaver  shows  that  the  di.sh>cation  can  be 
reatjily  produce<l  by  forcible  intermil  nMation  of  the  arm,  by  which 
the  po??terior  portion  of  the  cap?*ule  is  torn  and  the  passage  backward 
and  ontwaril  of  llie  head  is  mmie  easy.  In  some  of  the  cases  clinically 
observe*!  it  is  plain  that  this  has  been  the  mechanism,  and  in  others 
it  has  undoubtedly  aidetl.  Thus,  Picl,  who  wrote  a  thesis  on  the  sub- 
ject in  1851,  saw  a  woman  in  whom  it  had  l>ecn  caused  by  her  hnsluind 
twisttuf^  her  arm  in  a  quarrel.  In  seven  of  Mal)^igne*s  cas4*s  and  in 
several  that  have  since  been  re|>)rted  the  dishmttion  occurred  during 
an  epilfpiie  fit,  imsumably  by  internal  roliition  of  the  liiiil).  In  other 
cases  the  cause  has  Ixh'u  a  blow  upun  the  fn»nt  of  the  shoulder  (twice 
a  blow  with  the  ti^t),  oivssure  u{>on  the  back  of  the  shouhler  while  the 
ellxiw  rested  a^^inst  tlie  >!;n>und,  an  attempt  !«>  control  the  i^itient  in 
ctmvuUions^  once  tlie  throwing  of  a  stone  by  a  b*'ty  ten  years  oKl,  and 
fre^piently  a  fall.  The  anatomical  feiitures  of  the  joint,  the  resultfl  of 
cadaveric  ex(K>riment^  and  such  liiKtories  of  eases  as  are  sufficiently 
complete  indicate  that  the  common  mode  of  proiluction  is  pivs^nre 
bnckwurd  and  ontwani  u|Km  the  he;id  of  the  humerus,  father  dire<*tly 
or  thniu;;h  the  elbow,  conibine<l  with  adduction  of  the  limb  across  the 
fr(»nt  i»f  the  chi*st  and  intennd  rotation.  Such  a  combinatifm  is  moxt 
fn^piently  found  in  falls  forward  in  which  the  weight  is  receivi-^l  tipon 
the  uddurUnl  4>lbow.  One  of  Mali^iigne*s  wish's  is  CH|MH;ially  interesting 
fn>m  this  point  of  view,  as  sh<>wing  the  conditions  of  the  priMluetion 
almost  US  ck-nrly  as  an  ex|V'riment.  A  woman  wns  trying  to  take 
<Iown  a  box  placMNl  high  alMtve  Imt  hcail,  it  sIt|i|MiI  suddenlv  into  her 
extendftl  hand,  and  the  disloaitioti  tM'curred.  In  other  words,  the  fome 
was  exerted  in  a  Huituble  dire(*tion  u|K>n  \\x%  ami  that  was  elevated, 
addueted,  and  rr>tated  inward. 
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In  a  case  observed  by  Tillaux  '  the  patient,  a  man  twenty-four  yarns 
old,  hatl  his  right  arm  ratight  in  some  machinery  and  ysats  drawn  sev- 
eral times  nlwMJt  a  revolviiii;  shaft,  receiving  a  subspinous  dinhKiitiuriy 
and  in  addition  liuvin^  tlie  arm  almost  eom[>lotcly  torn  away  at  ll^ 
middU*  by  iM'ing  twisted  seveitd  limes  u|M»n  itself. 

AutopsieH  have  been  nmde  in  six  recent  cjisett  in  which  death  wnn 
caused  ])Y  uKM(M;iat(3d  injuries.  In  Miiisonneuve'a  case  (ihe  siMM'iinen 
is  pii'turiKl  in  Maljraijrne's  AtfttA,  Plate  XXII.,  H^.  5  and  6)  the 
i>atient  fell  from  a  heiglkt  of  thirty  feet.  The  capsule  wa^  torn  aUivo, 
below,  and  on  itn  otitor  side  ;  (he  givatcr  tuberosity  wns  torn  otV,  broken 
into  two  pieces,  and  drawn  Imek  l>eIow  the  aeromio-clavieular  arch  bv 
the  KUpranpinatus  and  iufraspinatU8  museh*H  to  which  it  reuiainetl 
attached.  The  tcret*  minor  and  flub^*apulari»  were  Atill  attached  to  the 
humerus  ;  the  hmg  tendon  of  the  biceps  had  been  torn  out  of  its  praove. 
The  circumllex  nerve  was  uninjured.  The  Iu-jmI  i>f  the  hnmenis  lay 
just  below  the  posterior  an)rie  of  the  acromion  and  wa^  not  in  (stntaet 
witli  either  the  spine  or  the  neck  of  the  sc^ipula,  but  reste<l  againM  the 
imsterior  eil^'  of  the  glenoid  cavity. 

In  Jjangier's*  case  the  subscjipularis  and  supnispinatuH  were  torn 
from  their  insi^rtions,  au<l  tlie  head  of  the  humerus  had  passe<I,  ils  in 
Maisonneuve's  i-ase  also,  iK'tweeu  the  infraspinatuH  and  teres  minor 
and  was  covere*!  only  by  thi*  deltoid. 

Two  cases  were  reporte*!  by  Jossel,'^  one  a  sulmcrominl.  th<'  other  a 
subspinous  dislocation.  In  the  Hrst  the  injury,  togctiier  with  a  frac- 
ture of  the  »knll,  was  caused  by  a  fall  into  a  cellar.  The  head  of  the 
humerus  bad  torn  through  the  ten^s  minor  and  l:iy  under  the  acromion  ; 
the  limb  wa.s  so  lar  rotated  inwani  that  the  urticidar  surface  hK>k«M) 
direiuly  outwanl.  The  KUpnispinatus  and  iufni'^pinatus  were  unin- 
jured. The  copsule  showe*!  a  triangular  rent  on  the  outer  side  ju»t 
large  enough  to  let  the  licjul  through.  The  lend<»n  of  the  subscapu- 
laris  was  still  attache<l  to  tlie  humerus,  but  tuidcr  it  and  close  by  the 
tendon  of  the  biee]is  an  im'gular,  movable  piect*  of  Ikjuc  couUI  be  felt, 
the  IcKser  tulj«»r<»Hity,  the  fracture  by  wliich  it  was  >io|>arate*I  cxtendin^r 
into  the  bicipital  groove;  the  tubercle  was  split  into  two  |>ic<*s,  lK>tb 
nriherent  to  the  tendon. 

la  the  H.»cond  cafto  the  patient  fell  from  a  height  of  two  stories, 
di»IocatpiI  the  left  shoulder,  and  8Ui«taine*l  a  com|K»und  fracture  of 
the  thigh  ;  be  died  on  the  fifth  day,  Tlie  head  of  the  huuicnis  hml 
torn  ihnuigh  the  ten»s  minor  and  lay  under  the  spine  of  the  ai3i(>- 
ula,  si'ptinit4H|  from  it  by  the  inteqMised  infraspinatus  ;  it  was  dirt^MiMl 
backwnnl.  Tlie  long  h»^id  of  the  triceps  w;is  almost  entirely  torn 
tlironLfh,  and  ii  piwe  was  broken  from  tlie  axillary  bonier  of  the  «^i|»- 
ula  just  below  the  glenoid  fossa.  The  .subsc;ipnlaris  and  the  atljoinins^ 
jNirt  of  the  (nipsule  wen?  torn  away  fnmi  the  hunicnis,  bringing  witri 
tliem  the  lesser  tul>eroBity,  Uie  fraoturc  of  which  was  bnwder  tlian  in 
tJie  pre»H*tling  i*ase. 

In  the  remaining  two  coscb  tlie  di»IocationH  were  Hubetpinous ;  in  one 


'Tillanx;  AnaUmit*'  (opoitniphiqnit,  p.  fWltl, 

'  JmrI  :  I}«at«ch«  Zdtachritt  t^r  Cbir.,  1^1,  toI.  ir, 
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uf  thorn,  qii(>(<Ml  by  MalgnipK*/  tlie  ]Mti€'nl,  tt  man  sixty-two  years  old, 
full  l>iickwiinl«  ntHl  the  \vlaH.*l  uf  his  \v:i^iii,  which  carrioil  n  hiad  of 
thruo  and  a  lialf  tons,  |i;tsse<.l  ohlititioly  ncros^.'^  the  ri^ht  Hide  of  his 
ohciil,  oaiising  injuries  which  resulted  in  hi»  deatli  thirty  hours  later. 
Several  nlw  were  fractured,  as  were  also  the  Uxly  of  the  sciiptila  and 
the  inner  |H)rtion  of  it^  fipine.  The  deltoid,  [K'ctoralis  niHJor,  teres 
major,  an<l  tere^  minor  were  torn  or  crushe*!,  and  the  r^»|wule  was 
almost  entin.'ly  detachetl.  When  the  arm  was  lowerc<l  the  head  of  the 
humorus  lay  belc»w  the  spine  of  the  sca[uda  in  the  outornn^t  jiart  of 
the  HuhspinouH  fossa,  the  lenstT  tuberosity  C4>rres|)onding  to  the  cilgc 
of  the  glenoid  fossa. 

In  the  other,  re|)orted  by  Collins,*  a  man  sixty  years  old  wa,a  knoekwl 
down  and  run  over,  sufitaining,  in  addition  to  the  dislo<*ation  of  his 
right  shtHd<ler,  fracture  of  several  ribs;  he  died  in  a  few  days  of  pneu- 
monia. The  «ipsnle  wa^  torn  on  all  sidc^  ;  the  supnspinatus  and 
subscujHdarts  were  torn  away  at  their  insertions,  and  the  long  tendon 
of  the  bleeps  wus  detaohit]  from  the  bicipital  gntove.  The  head  of 
th«'  humerus  lay  between  the  teres  minor  and  the  iufraspiniitus, 
"  imme<Iiately  beneath  the  s<^ipulur  spine." 

In  an  ojK'ration  for  the  iv<luction  of  ohl  dislocation'  the  lesser 
tuberosity  was  fouml  to  have  been  broken  oif. 

The  ini|Kirtant  c4:)[uplieation  of  fracture  of  the  anatomical  neck  has 
t>een  rejMjrted  in  two  wises,  <iue  by  DeliK'ch,  the  other  by  Malgaigne;* 
in  each  the  canst;  was  a  fall  upon  tlie  shoulder.  In  I)el|»ecli'H  case  the 
fall  w;is  due  to  an  a|Miple\y  which  soon  proved  fatal  ;  the  lu'ad  had 
(Mt-^seil  entirely  through  a  lar^  rt^nt  in  the  |>ostero-external  jMirt  of  the 
(vipsidc,  itfi  fractured  surface  lay  against  the  subspinous  fossa,  anil  its 
articular  8urfuce  wan  directed  liackward  aiul  covered  by  the  infraspi- 
natus muscle.  The  mUMMilar  attachments  to  Uie  humerus  were  all 
preserve*!,  and  the  long  tendon  of  the  biceps  was  intact. 

Malgalgne's  cjuh*  was  not  seen  by  him  until  eleven  months  after  the 
rtH'eipt  of  the  injury  ;  the  hcjid  of  the  hinucrus  could  l>c  felt  ais  an 
immovable,  hrmisjihrrieid  l>ody,  two  inches  in  diameter,  and  half  an 
inch  Ih'Iow  the  wisterior  angle  of  the  acromion.  The  arn»  was  ghort^ 
cuimI  half  an  incli,  the  ellmw  slightly  alKlncttHl  and  not  n>tate<l.  The 
up|M'r  end  of  iiit»  shaf^  cori*e^|Kmde<I  to  the  glenoi<i  ejivity.  The  arm 
was  slightly  m<»vnble  ;  the  head  di<i  not  share  in  its  movcmcnLs. 

The  results  obtaine<i  by  exjicrimeiits  upon  the  cadaver  an*  in  har- 
monv  with  llu!?i4«  |H»t-mortera  reconls.  In  the  subacromial  variety  tlw 
head  of  the  humeni.s  \%  found  under  the  acromion  liMiking  backward 
and  inward,  with  It^  nnatoiuictd  neck  eiipigeil  agjiinsi  the  |>oslerior 
wigc  i»f  the  glenoid  fossa,  and  the  lessi-r  tulMTt>ily  Iving  4)n  the  hitter. 
The  teii'lon  of  the  sul>snipiilaris  covers  the  anterior  and  inner  (Wirt  of  the 
t'lv.'tfui,  and  i((  usually  more  or  less  detachrd  from  its  insertion  U|>(m  the 
hum<?ru0.     The  di:»l(K*ation  can  l>e  transformed  into  a  subspinoui:  one 

*JUIpUiciir:  I.«*.  cit.  p.  Wl.     A  -'».  Nn,  ITO)  Ui« 

CMS  »»»  ln»tr<l  by  [H-iionvilHiTH  , ,.  l}u(iuvtn<ti> 

It  M  fvporti-tl  t»y  M-'    -■ *"  '  ,n,y 

of  mpfKMiiiK  thui 

■Cwlln*     imbti 

•  Y.U9rX\  Arvh.  fur  kliu.  i'hir.  IMC.  «.il.  U.  \:  '^X;. 

*8uyc»:  Thmu  do  I'»ria,  ISBO.  Nu.  ITK,  p,  *^, 
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Uy  [liniiniHliiiig  the  internul  rotation  sufficiently  t*>  fTc?e  the  Iw^scr  tub^r- 
i»sity,  aiul  then  forcing  the  humerus  Iwickwanl  towanl  the  doranra  of 
the  scapula,  tearing  the  capsule  more  extensively,  lact^rating  tlw  infra- 
epinutu?!,  Jucrea^^ing  the  separation  of  tlie  ^iibsoupulari?,  and  tearing 
otf  also  the  supnuipinntus  from  its  ineertiou.  Tiie  dividing  line 
between  tJie  two  varieties  is  neeeyjiarily  an  arbitrary  <»ne,  and  in  w>roe 
cases  it  must  be  clifficult  to  determine  to  whieh  variety  the  ease  belongs. 
Malgaignc's  definitions  areau  follows  :  Tl>c  subacromial  is  one  In  which 
the  heiul  of  tlie  humerus  lies  under  the  posterior  angle  of  the  acromion  ; 
the  Hubfipinoiis,  one  in  which  it  han  been  displaoeil  behind  the  angle  of 
the  acroniiou  and  lies  under  the  spine  of  the  scapula. 

Symptoma.  The  symptoms  in  RH.vnt  cases  are  not  vcr}-  nmrked,  nnd 
the  characteristic  ones  may  be  ina!*ktHl  by  liie  swelling.  In  the  sul>- 
acittmial  variety  tlje  shouUler  seems  full  behind  and  flattene<l  in  front. 
The  arm  hungri  by  the  side,  the  elbow  usually  4iirecled  somewhat  for- 
ward, and  is  rotated  inwunl.  The  coracoid  process  ("an  be  jdainly  felt, 
and  jK'rhaps  seen  ;  the  acromion  is  prominent  in  front.  The  abs4'noe 
of  the  hea<l  of  the  humerus  from  its  socket  is  recognized  by  pres^^ure 
made  in  frtjot,  an<l  its  presence  l>ehind  and  to  the  outer  side  is  deter- 
mined by  [»al|»ation  combined  with  gentle  movements  of  the  limb.  In 
the  older  cases  the  subsidence  of  the  inflaniniutory  swelling  and  the 
atn>phy  of  the  dclUiid  consei|Ucnt  up<:»n  disuse  nuikc  the  deformity 
more  marked.  A'olimtary  ntovemenlsare  abolished,  and  communicated 
movements  restricte<l  and  |)alnfnl.  Comparative  meaHurements  have 
not  shown  constant  or  notable  iliflTcrcnces  in  length.  In  tw^o  caaes  of 
my  own  the  arm  was  rigidly  hehl  close  U^  the  side,  and  eommunieat«*d 
movements  were  extremely  painful.  Reduction  l)v  traction,  umlor 
ether,  wa.s  easy,  and  full  us<.'  of  the  lin»b  was  promptly  regained. 

The  attitude  is  probably  due  to  the  persistence  of  the  anterior 
portion  of  the  capsule,  which  is  noted  in  mast  of  the  autopsies  and 
all  the  ('X|>erimcnl.s  upon  the  cadaver. 

In  the  subspinous  variety  the  attitude  of  the  arm  in  the  few  rep«»rted 
cas<\s  has  not  been  always  the  same  ;  sometimes  the  cIIkiw  has  l>een 
held  close  to  the  trunk  and  projecte<l  f(»rward  ;  in  Malg.iigiie's  it  was 
rotated  inward,  but  otherwise  freely  movable,  and  remained  in  such 
(Misition  Its  was  given  to  it.  In  IV-^'lanx's  it  was  hehl  horizontally  in 
front  <if  the  npiver  part  of  the  che^f,  and.  as  any  attempt  lo  lower  it 
cauMtl  gn'at  |Miin,  the  patient  sought  to  keep  it  inunovable  by  placing 
the  hand  on  the  top  of  his  head.  The  li»cal  symj>toms  at  the  shoulder 
are  much  the  same  as  those  in  the  sid>aeromial  variety  ;  there  is  the 
8ame  prominence  of  the  conieoic]  pnM.'ess  and  acmmion,  the  ilatteuing 
of  the  front  and  the  fulness  of  the  back  of  the  shoulder,  the  absence 
of  the  head  of  the  hnmenis  from  its  socket  and  its  presence  behind, 
in  this  c:ise,  of  course,  further  Iwwk  behind  the  angle  of  the  acromion 
and  below  the  spine  of  the  scapula. 

Richet,  in  IHH2.  trcateil  a  ca^<»  which  differed  widely  in  one  respect 
from  lK>th  the  sulmcrftniial  arul  subspinous  forms,  namely,  in  that  tlie 
head  of  the  humerus,  instead  of  l>t*ing  in  ct^ntaet  with  the  acromion,  lay 
at  a  di^itanct*  of  two  finger-bn*ailths  U*low  it,  chiflo  l>ehind  the  glenoid 
fosn.     He  considered  it  a  new  variety,  repn*senting  the  first  stage  in 
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the  |>hM|ucti(>n  nf  Uie  snlwicromial,  an<l  gave  it  the  naruo  of  r^ro- 
axiUanh  The  case  was  puhli^^luHl  hv  Bottey,  hw  intorne,  in  the  Prr^^ 
grf'A  Mrtlicid^  August  5,  1882,  aiiti  Hiibsofjucntly  n*piiblishp<l  with 
another  al*s<)  cib.s*.'rved  by  IJ<itt(fy  in  his  gratJiiating  tht\'*is.'  The  two 
CSUSG&  reseiiibled  each  other  very  closely  ;  the  |)atients  were  wonieti,  agetl 
seveuty-eight  aii<l  seventy-two  years,  respectively,  and  the  injury  was 
can:*e<i  in  each  (rase  by  a  fall  U|M>n  thenhoiihier;  in  one,  while  walking 
in  the  street ;  in  the  other*  i'roin  her  l)e*!,  against  a  chair.  The  elbow 
was  tlire<?tetl  forward  and  hehl  near  the  iMnly,  and  in  the  second  case 
the  |Mitient  sup(M>rted  the  limb  with  the  other  liand  liecanse  of  the  |iain 
its  weight  cause<l.  As  both  pilienti^  weru  thin  and  there  was  no  swell- 
ing, the  head  of  the  hiitnerus  C4juld  be  very  distinctly  felt  t»ehind  the 
p4>sterior  edge  of  the  g]en(»i<}  foijiai  and  alightly  scjMirated  from  it,  and 
distant  from  the  acromii»n  by  two  gixxl  tinger-bi^eadths.  External 
rotation  of  the  limb  was  market!.  Keduction  was  eaKily  effcctctl  by 
direct  impulifion,  and  b<jih  patients  recovered  prtmiptly. 

The  pi^silion  of  the  head  may  Iw  explaine<l  by  assuming  that  the 
rent  in  the  capsule  was  exci'ptionally  low,  and  did  not  extend  upwanl 
along  the  posterior  bonier  of  the  glenoid  fossa. 

Prognosis.  The  prognosis  is  favorable  as  regards  the  probability  of 
effecting  retliiction  (in  two  or  three  cases  the  hi*a<i  l»as  been  nnexpecl- 
e<IIy  returncil  to  its  place  by  the  manipidatitms  employwl  to  make  the 
diagnosis),  but  it  is  very  unfavorable  if  the  ditiloeatiou  is  left  iinre- 
ducet),  for  then  tlic  ninge  of  motion  is  usually  very  slight.  In  a  case 
reportwl  by  Sir  Astley  CV>o|>er,  in  which  the  dislocation  immediately 
rc<iurre<l  after  i-very  reduction  and  Mas  finally  al>:indone<l,  the  |iatient 
survivL'd  .-si'ven  years,  but  it'inaiiuil  unable  lo  \\:7e  or  even  move  the 
arm  to  any  extent.  Tla*  tendency  to  rtvurrence  was  attrilaiteii  to  the 
Hc-^Ktration  tif  the  tendon  of  the  std>si'apularis  from  the  humerus,  and 
to  the  con^foqiient  lack  of  *iup|>ort  on  that  side.  The  same  tendency 
has  lieen  note<l  in  other  cases.  Ii:»nlenht*ner  says  it  exisie*!  in  three  of 
his  four,  and  that  in  two  <if  them  movements  nf  the  joint  gave  rise  to 
cr^'pitus.  In  Aome  of  the  case^  the  full  use  of  the  limb  has  beea 
reg:iiued  in  a  very  short  time  after  nnluction,  a  w«vk  or  ten  dayn. 

Diagnosis.  The  diagnosis,  as  has  been  alrea<ly  said,  may  l>editlicuh, 
especially  if  there  is  much  swelling.  The  injure'  appears  to  have  l)een 
not  infrefpiendy  mistaken  for  a  sprain  or  a  contuttinn.  The  altitude 
and  tlie  direction  of  the  axis  of  the  arm,  exctrpt  in  the  rare  subspinous 
ca.*%es,  are  not  sutti<'ieiilly  chani<*teri.*tic  even  lo  suggest  the  exiJ^tence  of 
the  injtin*,  and  unless  ihf  examination  is  systenvitiridly  made  with  a 
view  to  dcterniinc  tlie  msition  of  the  head  i>f  the  huttienis,  as  should 
Ik*  (h)n(-  in  all  (*a?4es  ot  injury  in  this  regiim,  the  dislocation  may  be 
overliM>kt*<l.  If  the  hrad  of  the  Ihuic  can  l>e  felt  and  its  relations  to 
tlie  acromion  (h'termin4*tl.  no  thnibt  shouUl  rt^main. 

Treatment.  Hi-^hirtion  lias  l*een  easily  effe<'tf*d  in  both  recent  and 
old  ctL'H'S  by  a  variety  nf  nit-thods.  The  one  that  has  furnished  the 
largest  iinndM-r  of  siiMV.Hses  is  direct  pressniv  from  behind  forwanl 
upon  the  head  of  the  humerus  with  oounter-pre.ssure  ujion  the  front  of 
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the  acromion,  usimlly  assocmtecl  with  tmotion  upon  the  arm,  or  wilh 
{jt'ntlf  niovemouts  nf  the  limb  in  vurioUB  ilirec-tions.  S^-dillot  HticcoAa- 
fully  rt*<lnco<I  ii  ilislocutiim  that  hw\  rxisU'd  for  ii  year  ami  (ilWn  days. 

The  position  an<l  relations  of  the  imtorn  portion  of  tlu*  rapsiilo  iwli- 
cate  that  tliR  best  niaiiipnlation  would  Ik?  elevation  ti{  iUe  i'IIk>w  in 
front  and  toward  the  moilian  line,  c5onibinc<I  with  inwanl  nitation  to 
relax  the  anterior  porticm  of  tlie  e^ipsule,  and  foUowed  by  dire<'t  pn*- 
pulision  of  tiie  beau  from  l>ehind  toward  itA  isoeket,  or  by  tnietion  in 
the  <lirection  of  the  long  axis  of  the  arm.  Siniple  ext<>rnal  mtiition 
might  suocee<l  when  the  articular  surfaee  of  the  head  rcsti*  iigjunst  the 
edge  of  the  glenoid  CAvity,  as  it  sometimes  does,  for  by  making  the 
front  of  the  capHule  tense  it  would  rotate  the  pwterior  surface  of  the 
bone  inward  and  forward,  but  tlte  8ucce»«  of  this  manipulation  inighi 
easily  be  prevented  by  the  increase<l  friction  between  the  two  Imjui***. 

In  a  case  of  subspinour*  dislocation  re[H.>rled  by  Or.  J.  K.  Michael  * 
retluction  ma^le  on  the  fit\y-niiith  day  remained  ineomj)lete.  'Ilie 
patient  was  a  boy  sixteen  yexirs  old,  wlio  had  rcH-eiviil  the  injury  by  a 
fall  from  a  horst* ;  tlie  head  of  the  humerus  lay  at  tiie  juneti<in  of  the 
middle  and  outer  thirds  of  the  spine  of  the  scapula,  the  arm  was  slightly 
rotat(Hl  inward,  and  the  hand  could  Ik*  rais*^l  only  to  the  nipple.  After 
trying  elevation  and  rotaition  without  success,  the  head  was  brought  by 
trziction  so  nciirly  into  phuw  that  the  hand  c«mld  be  plaeeil  u|M>n  the 
op|>osite  shoulder,  but  tlie  form  of  tl»e  fthoulder  remained  imperfect 
because  of  the  undue  prominence  of  the  head  of  the  humerus  l>ehin<l 
and  on  the  outer  side.  Six  months  later  the  deformity  iiersisted  and 
there  was  eonsi<Iemble  emaciation  of  the  region  ;  there  vrnir.  slight 
mobility,  rotation  was  entirely  lust,  and  the  hand  could  be  bnmght  to 
the  head  only  with  an  effort, 
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Snpraglenoid,  Supracoracoid. 

The  possibility  of  the  occurrence  of  this  rare  form  of  dislocatioD^ 
which  has  often  been  denicil,  ha-s  at  last  been  established  by  the  clin- 
iiid  observation  of  several  c4i»?es  and  the  |>ost-mortem  cxamiuntion  of 
two. 

The  first  allegwl  case  was  re|>orle«l  by  I>augicr*  in  1834  nsnn  inconi- 

i»Iete  disltKation  upwaixl ;  the  w^cond  was  by  Mal^niigne,*  In  1858 
iour^t  submitted  to  the  Sooivti''  de  Chinirgie  a  |>aiK:r  ni»on  thesubjwrt 
cimtaining  the  accounts  of  thre**  cases  ttbsorvetl  by  himself,  two  of 
which  he  <liagnoHti(^te<i  tv*  rom]*let<'  <lish»cations,  and  one  as  inconi|»lele, 
and  reproducing  the  cases  of  Ijjiugirr,  Malgaipne,  and  Avranl.  Uj»o« 
this  jia|K»r  Morel-Lavall6e*  made  an  elalmrate  n'|>ort,  denying  the  cor- 
rectness of  the  diagnosis  in  all  the  reporti**!  cas*'s  and  attributing  the 
observed  deformity  to  a  pmlonged    arthritis,  ami    he   i^npj>orte<l  (his 
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opinion  hy  i|Uoting  the  case  of  Soilen/  id  which  the  syr 
the  samt*  an  in  IjiiijfiL*r\s  carte,  but  the  aut<»ptiy,  iivt-  n 
showed  thu  ehan^*s  of  a  dry  artliritiH.  lie  kh-jiis  tn  have  attache*!  no 
ini|><>rUinee  to  the  diisl(K-;ition  inward  of  the  long  tendon  oi'  the  l>irrps, 
Tlie  allegetl  cmM^n  on  RH-onl  are  Malgaijrne's,  two  of  Ii<»nrcet,  and 
th<»fle  of  Chassaij^ao/  Holmes,^  Prescott  Hcwett  (quoti-d  hy  Holmet*), 
IVnonvillierst/  AIIktI,*  Bunch,*  Verneuil,"  I^e  DiMitii,  Tuttier,**  Hob- 
tH>n/  an<l  Streeter,'"  fourteen  in  all,  in  one  of  which  (Alliert)  lx>th 
shoidders  were  disliH'uted  in  tlie  s:iuie  manner  and  at  the  K&nie  time. 

The  cases  tliat  furnisliwl  aiitopsie.'*  are  IloIme.sV,  AII»frtV,  and  Tuf- 
fier*f*.  HoImt»s*s  pitient  was  a  man  fifty  years  old,  who  had  fallen 
frtiin  a  height  i>f  ar»ont  thirty  feet,  striking  upon  his  licatl,  the  left  si<le 
(»f  his  chest,  and  left  elhow,  ami  rt^^eiving  In  adilitiou  to  tlie  dislocation 
in  tpicMtion  a  e4»ni|)oiind  dislm'ation  t>f  the  nulius  and  a  comminuted 
fnirture  of  the  iipjwr  |M>rtion  of  the  tdna  of  the  «»mc  side.  The  head 
of  ilie  luimeni.H  furmetl  a  large  prominenee  in  front  of  the  outer  |»art 
of  the  clavicle;  movement.H  uf  the  arm  guve  rise  to  crepitus.  No 
attempt  to  reduce  was  made,  and  the  {latient  died  on  the  fifteenth  dav. 

At  the  autopsy  the  head  of  the  humerns  wan  found  immediately 
uniler  the  skin,  having  passe<l  through  the  <Ieltoid  near  its  inner  ante- 
rior margin  ;  its  articular  surface  was  entirely  :il>ove  the  glenoid  fossa 
amrrestr<i  n|M»n  the  stomp  Icrt  by  fnicture  of  the  (M)nicoid  process 
near  its  base.  The  conicoid  proc<*ss  lay  on  its  inner,  the  acromion  on 
its  outer  sitle  and  somewhat  |>osteriorIy  ;  the  coraoo-acnimial  ligiunent 
ap|»e3irs  to  have  l>een  in  iiart  torn.  Tlie  suhscapularis  was  intact,  but 
the  muscles  attached  to  the  grt»ater  tul>erosity  were  torn  through, 
cxevpt  a  |>iirt  of  the  teres  minor.  The  long  tendon  of  the  l)iceps  lay 
lielow  the  head  (m  its  outer  side;  it  was  still  nttachiNl  to  the  up|H*r 
margin  of  the  glenoid  foss:i,  but  »H>iHe  of  lis  inner  fibres  liad  i>i*cu 
broken  uway  from  the  muscle.  The  luipsule  was  torn  at  its  upper  and 
inner  |>art. 

AIImtI**  ease  was  first  seen  bv  him  several  years  after  the  injury  was 
re<vived.  The  {latient  had  dislotrated  both  shoidders  by  holding  on  to 
the  reins  of  a  jwiir  *tf  runaway  hors«'S  an<l  l»eing  ilnvwn  along  the 
ground.  The  (leformity  was  more  marke<i  on  the  left  than  on  the 
right  hide,  and  there  consisted  of  a  marked  rounded  promim'nce  on 
the  front  and  ui»|»er  j»art  of  the  shoulder.  Both  arms  hung  close  by 
the  side,  the  axis  being  ibreetinl  obliijuelv  from  !>elow  ii])ward  and  for- 
ward in  front  of  the  glenoid  finsa.  The  pr<»minemv  formeil  by  the 
he:id  of  the  humerus  was  situate*!  in  front  of  the  acromion,  rifling 
alx»ut  two  e<'ntin)etrt»s  above  itj?  upper  surfatx?,  and  this  elevation  could 
be  incr*rjisi^l  by  pre^^sing  the  ell>ow  upward  ;  the  arms  were  so  far  rotated 
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outward  tliat  the  tran;ivcrse  iliumeter  of  the  lower  end  (»f  tlie  humerus 
Cdincided  with  the  tninsvi-rse  uxih  of  the  trunk.  The  outer  deltoid 
region  was  n*it  nolifealily  Hattcne*!.  btU  i><>fitenorly  the  fibres  of  that 
tuuscle  were  greatly  relaxe*!  and  the  j><ih(eri<>r  e<i^e  iifthe  glenoid  ioi^Mi 
could  be  distinctly  felt  throU|jh  tlieni.  The  |H.»int 
of  the  finger  eould  l>e  prewsed  in  betwceti  the  licmi 
and  the  coraeoid  procejss.  Slight  voluntary  rotation 
and  movement  of  the  ellxiw  forward  and  barUwnnI 
were  [M»fs.-iible;  very  tilightpii.si*ive  abduction.  The  loft 
ellwjw  <H>uId  be  tlexed  only  to  a  right  angle,  fnrtliiT 
flexion  being  arrested  by  the  triceps.  On  the  riijlit 
si<le  the  doibrniity  was  the  same  in  ehanietfr,  nut 
less  in  degree,  and  tliere  was  the  .same  limitation  <if 
motion.  If  pressure  was  made  ujkhj  the  ell>t>w  di- 
rectly tipward  the  niovenient  cotdd  be  diHlinctlv'  felt 
to  be  arrested  l»v  bonv  contart,  and  this  (k-monstmblv 
occurred  Ix-tween  the  head  of  t lie  hnmenw  and  the 
clavi<'le,  but  if  the  cIIkjw  was  Hrsf  carri(*«l  back- 
ward the  head  could  then  be  puhhed  up  higher. 

At  the  anto|wiy  the  ctipsule  wa«  f4>nnd  attnrhcil 
thnmghout  to  the  unatonticid  neck  of  the  humerus 
ami  adlierent  also  to  the  upper  part  of  it,i  arlicldar 
Hurfaee;  thence  it  extcnde<l  without  intcrruptitm  t»)  the  ninrgin  of 
the  glenoi<l  foss;^  but  iln  cavity  was  c(Ui.*ideraliiy  eulargefl.  The 
coraco-acromial  and  coraco-chivicular  ligauK'nts  were  nninjuriHl,  The 
ap|>er  thiitl  of  the  brad  of  the  humcru.-*  lay  above  the  levrl  of  the 
cnme<va(*nindal  ligament,  and  this  overlapping  could  oanilv  be  in- 
creased to  half  the  head.  Tlie  glenoid  fowsa  wan  lilled  witJi  a  thick 
layer  of  fibrous  tif^ue. 

In  the  fuller  account  given  in  the  Mlmcr  mrdictttiMi^he  BUititr,  1H79, 
p.  4515,  quoted  by  Poinsot,  it  is  said  that  the  htng  tendon  of  the  biceM 
on  the  leiTt  .side  wa.s  ruptured  and  its  end  adlu-rcnt  to  the  l>one  in  the 
bicipital  gr«M»ve«  and  that  an  oBtoophyte  un  inch  long  hud  grown  from 
the  base  of  tin*  conicoid  pn»ceHs, 

TulhirV  s|Hvimen  was  foun<I  in  the  disstrting-room.  The  acnunion 
was  bi*tikcn  oil'  near  its  base  and  tnrniMl  up  and  out ;  the  lu-ad  of  the 
hnmt^ms  w:ts  in  diro<'t  contact  with  the  aeromion  and  coracoid,  and 
the  joint  showed  old  changes  of  dr\-  arthritic,  including  ossiHcation  of 
the  long  hcjid  of  the  tri<vjw. 

Tii  tluist*  may  be  a<lded  Hob-on's  observations  made  durinir  an  arth- 
T^»tomy.  His  |»ationt  was  a  bov  sixteen  vcars  old  who  had  receivwl 
his  injury  six  Mccks  earlier  l>y  the  fon-iUlc  dnigging  of  his  right  arm 
iipwanl  and  backwanl.  The  description  of  the  sym|»t4>ms  is  not  very 
clear,  but  the  head  of  the  humerus  "  lay  about  a  fing**r-breadth  in 
front  of  the  right  acromion  and  in»mwliately  t)  the  outer  side  of  the 
conic<iid  prooeas."  Motion  of  the  arm  wn^  limited  in  every  direction 
except  backward.  The  bone  wa«  ex|>os€d  by  a  curvwl  inci'^ion  on  the 
outer  side  of  tlio  shouhler.  ami  "it  was  then  discovcre<I  that  in  athli- 
tion  to  the  dislocation  of  the  h(»ad  of  the  hunieniH  there  was  a  longi- 
tudinal fmcturc  M'parating  the  greater  tubcnwily  from  the  bend  and 
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extemlinf;  down  the  shaft  for  some  <li!«lanc«  l>oyf>ii<l  the  line  of  incision. 
,  .  ,  !l*MnK»iii)ii  oitiiM  not  hi*  rftoctrii  in  fon-iMiiit'iur  «»r  tlio  ^Icmiiil 
fbft»  being  tilled  with  ciilhih  and  plastic  niiitcrial  thntwn  out  arouml 
the  fracture." 

The  other  case^  are  as  follows  : 

Malgaigne.  A  man  sixty  year^  old  waif  thrown  from  a  wagon, 
striking  ujMin  his  shoulder  while  hiis  arm  was*  hehl  close  to  iiit*  side. 
There  was  much  jrnin  and  he  was  nnahle  to  move  the  liinh.  A  '*  i>one- 
i«etter '*  handhnl  him  roughly  and  heut  him  away  witli  his  arm  in  a 
aling.  Two  and  a  half  montlis  later  he  consulted  ^lalgaigne.  The 
head  of  the  humenis  was  dislocatoil  upward  and  forwanl  above  the 
coraooid  proce^is,  reaching  the  under  snrfaoe  of  the  elavicle,  and  stix'teh- 
ing  the  overlying  deltoid  so  tliat  on  perforation  with  u  pin  the  latter 
pmve<l  to  be  only  eight  millimetrev"*  in  ihiekness  ;  shortening  out^lifth 
of  an  inch.  Traction  U%  tlie  extent  of  more  than  four  hundreil  pounds, 
conibinetl  witli  pressure  u|K)n  the  head  downward,  outward,  and  Uiek- 
ward  and  e4>nnter-pressure  on  the  acromion,  failed  to  eftecl  reduction, 
although  it  Uiade  the  IicikI  so  movable  that  it  eouM  l»e  drawn  down  a 
finger-breadth  below  the  clavicle.  Malgaigne  nKxlitatetl  division  of 
tile  Ci>raeo-acromiat  ligament,  svhicli  seenie<i  to  bo  the  ot>&tacie,  but 
refraine<I. 

IVairgetV  cases  n^sembled  Malgaigne's  clonely. 

Buacn.  (Fig.  277.)  A  horse  reared  au4l  struck  the  ftatient,  who 
was  holding  him  by  the  bridle,  upon  the  inner  and  interior  part  of 
the  (shoulder  with  his  h(H)f,  The  head  of  the  humerus  wa>  displaced 
iipwnni  an<I  forwanl,  the  deformity  <'K>s<'ly 
n*:^'nil>ling  that  in  Malg:ngne's  (^asi*  ;  the 
infnielavreular  fossa  was  dee|>ened,  the  arm 
himg  close  hv  the  side,  the  jH»sterior  deltoid 
ri^iou  was  hollowetl,  the  conuM)id  pnxx^s 
eould  not  be  felt  in  its  ptai^H.*.  Keduction 
fail.-d. 

Denonvilliers.  \  man  fell  u[mmi  his  arm, 
but  was  unable  to  give  the  details  of  the 
fall.  The  limb  hung  by  the  side  and  was 
strongly  n»tatedontwanL  Kcehymosis,  pain, 
loBB  of  function.  The  head  of  the  humerus 
pnywted  forward  and  upward  l>etw(HMi  the 
ctinicoid  and  the  acromion  and  in  fn>nt  of 
tiic  clavicle.  Obliipie  traction,  eomlmml 
with  a  slight  movement  of  leverage,  cfl'ecteU 
re<.luetion. 

Chnttfiaigiuic.  A  man  fell  fnmi  the  thint 
Btory  of  a  hnihling.  Tlir  hrad  of  the  hu- 
merus pr«»jrrtiil  dln'<'lly  (Mitward  and  cx- 
tendc<|  jilM>ve  the  eonuNHiierominl  ligament. 
Movements  of  the  ell>ow  Airwunl  were  in)possibIe,  Imckward  they  were 
more  free  thnfi  normal.  Tlu*  di^hM-ation  was  i-iisily  rethu*»d  by  exag- 
gerated elevation  of  the  arm,  but  nTurreil   when  the  arm  was  l«»wereil. 

Hewelt.     The  patient  was  a  middle-aged  woman  ;  the  head  of  the 
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humeruB  luy  on  the  upper  and  inner  side  of  the  glenoid  cavity  ;  there 
M'OnS  didtinrt  crepitus  which  ccuscmI  afivr  re«hiction  Imd  U'en  iniide  hy 
truction  with  the  heel  in  the  axiilu.  AppanMitly  tlie  puiicnt  mode  a 
complete  rettovery. 

Streeter.  'W  man  of  middle  age  fell  down  stairs^  striking  on  his 
elbow.  The  coracoid  process  was  evidently  fraeture<l,  an»l  the  artienhir 
head  of  tlie  humerus  was  plainly  felt  above  the  clavicle,  the  patient 
bein^  very  thin.  At  the  present  time  he  i.s  making  good  progress 
toward  re<H>very." 

Fracture  of  the  coracoid  progress  existed  in  Holmesi'e  and  Streeter's 
cases,  and  possibly  also  in   Hewett's  and  Busch's. 

Kupture  or  «lisplacement  of  the  h>ng  tendon  of  the  bieeiKS  must 
occur,  and  rupture  of  the  niuseles  atuiche<i  to  the  gn'aler  tulMTosily 
is  note<l  by  Holmes;  it  seems  not  unlikely  that  the  im[K>ssibililv  uf 
reduction  in  several  of  the  cases  wit^  due  to  the  interp*>siti<tn  of  the 
tendon  of  the  biceps  or  the  stump  of  the  supraspinatu.v 

The  mode  of  |)r(Kluction  cannot  Ik'  determined  with  an  approaoh  to 
precision  excejit  in  the  cases  of  Holmes  and  .Streeter,  in  InJth  of  which 
the  arm  w:i^  driven  upwanl  by  a  blow  U|ion  the  elbow.  Tuffier's  frao- 
ture  of  the  acromion  suggests  a  similar  cause. 

Panas*s  ex|x'rinK'Ut,"^  upon  the  cadaver  show  that  if  tlic  arm  is  strongly 
rotated  (nitward  while  hehl  clos*^*  to  the  1mxU\  nod  ibcii  prcsst-^l  UKiily 
upward  and  forwanl,  the  ca]isule  will  tmr  at  its  upper  |«irt  and  llie 
dtsloc^itiun  will  be  productn]  without  fnicture  of  the  coracoid  prtKi'ss, 
the  head  of  the  humerus  rising  not  more  than  one  centimetre  aUive  ibs 
normal  {n>sition. 

The  symptoms  consist  in  the  presence  of  the  head  of  the  humerus 
in  the  interval  between  the  coracoid  pi*oeess  and  the  acromion  above 
its  pro|>er  level.  The  comeoid  piXK-ess  can  l>e  felt  with  dillieulty, 
if  at  all.  Usually  vobmtary  movements  are  almost  or  (piite  impo**- 
sible,  and  passive  movements  gre:uly  restrictetl,  and  this  restriction 
exists  in  old  as  well  as  in  recent  cases. 

In  ihrtH'  eases  s^-en  while  the  injury  Mas  n»eent,  Deuonvilliers,  Clias- 
siiignae,  iun\  Hewett,  re<hietion  was  ea^ily  eftecte<l  by  traction  in  two 
and  by  eh'vation  of  the  elbow  in  one,  but  the  dislocation  reeurred  in 
the  latter:  Verneuil  reduced  on  the  thirty -sixth  day  by  traction  aided 
by  anaesthesia.  In  Holmes's  case  the  associated  injuries  were  so  severe 
that  reihiction,  for  which  the  aid  (»f  chlorofonu  was  thought  to  Ih» 
necessary,  was  not  attempted.  Malg:iijine,  liiturgi't.  and  J^us<'li  faiU^il, 
the  ilnnitifin  of  the  dishx'jition  at  the  time  of  the  iittrrnpt  U*iiig  two 
and  a  half,  six,  and  five  nuuiths  resp»,vtively.  Thcdelailn  (»f  Hour^ei's 
si'iNind  ease  an-  not  given,  and  the  result  in  Le  Dentu's  I  do  not  know. 
In  Albert's  the  disl(K*ation  had  existe<l  for  many  V(rars,  and  no  menlinn 
is  made  of  any  attempt  to  re*luce.  In  SlnnHers  n»*lueiion  s<H•m:^  to 
Imvc  b**en  made.  The  persistent  displacement  in  Tuffier's  cannot  Iw 
aeeonntt'd  fiu*  except  by  i^upposing  that  ihe  arm  was  loo  well  snp|»orted 
in  a  sling  while  the  injury  waa  recent. 


CHAPTER   XLIV. 

DISLOCATIONS  OF  THE  SHOULDER.— (CoKXisrtrBD.) 


AMOciat«d  InjurietiuiKJ  Ccniplicattoiu) — ProgDO«iii~Hitbittial  l>i»Iocalioiia — Old 
Diolocaiions — Congenital  and  Pathological  DiAtocatiune. 

Associated  Injuries  and  Complications, 

The  coniplications  which  may  nx^xist  with  a  disluruHon  have  l>eoti 
<h*3<'ribe<i  in  Chapter  XXIX.,  an*!  M'ill  ihertrfure  be  treaUnl  hut  briefly 
here,  and  mainly  witli  the  view  of  ailtlin^  H»me  delailj*  to  tlie  aeeount 
ab'eaJy  given.  In  like  manner  die  aeeidents  which  may  Ih*  cansi^i  by 
:Att<*mnts   to   reduce   a  disloeatiou    have   been   deticribml    in  Chupier 

xxxiy. 

Tlie  injuries  which  an?  more  or  less  fre<|uently  associated  with  dis- 
locations of  the  shoulder,  bui  whieb  are  without  such  s[Hn:ial   b^arin^ 
\pon  the  prognosis  »>r  treatment  as  w«udd  make  them  actual  complica- 
tions have  l>cen  mentioned  in  connection  with  the  different  forms  t^f 

■disli^^tion  in  the  prccinling  chapters.  The  numt  important  are  the 
lacerations  of  the  different  muscles  and  tendon?  or  their  e(|uivalenl 
avulsion  from  the  humerus  with  more  or  less  of  the  tuberosities  to 
which  they  are  attacheil. 

Laceration  of  the  snbscapnlariB  is  frequent,  and  avulsion  of  the 
IcAser  tiilMTosity  to  which  it  is  attaclaHl  is  very  mrcly  substitutes!  for 
it,  np|«irently  only  in  si»me  of  the  backwanl  dislmiitions.  The  extent 
of  the  laccnUion  of  the  muncde  e;in  only  be  inferreil  fmrn  the  extent 
ami  dinx'tion  of  the  displacement,  ami  it  is  U'lieveil  to  Iw?  without 
ini|Hirtant  influen<H»  U|)on  the  completeness  of  the  wpair  and  the  subse- 
quent s*vurity  of  the  joint.  The  |xisition  of  adduction  and  inwanl 
n>tation  in  which  the  lindi  is  habitually  kept  tlurin^  the  i>eri<Ml  of  coii- 
Valc.stN'iice  favors  the  n-pair  of  Hie  muscle,  and  since  llie  rupture  is 
Usually  inc<Mnplet«*  (he  torn   |»orliiins  do   not  widely  retract. 

With  the  mnsdea  attached  to  the  greater  tuberosity  it  is  somewhat 
different  The  muscles  themselvi-s  are  mrcly  lorn^  but  the  upjierand 
middle  facets  of  the  jjrealer  tnln'rosity  to  wliich  the  supraspinatus  and 
infra^pinatu?*  niuscli*s  are  atlacbtil  are  fretpiently  broken  off  and  nu»re 

^OT  less  retract^'il  un<ler  the  aennnion,  or  the  tendons  are  torn  away  fr»ini 
tliem  and  retracted.  The  im|M)rtance  of  thi?«assixMattHl  injurv,  thnaigh 
its  effwa  upon  the  sul>seipient  usefulness  and  security  of  tlie  joints  n»ay 
be  j^>at ;  not  only  may  the  |»ower  of  voluntary  external  rotation  he 
dimininhed  thereby,  but  the  ei»nseijuent  li»ss  of  sup|x>rt  on  the  outer 
side  of  the  joint  favor*  recurrence  of  anterior  di-^lncfition,  and  the  ^reat 
len^rthenin^  of  the  upj»er  portion  of  the  ca|fcsule  and  the  enlargement 
of  its  cavity  which  arc  effectj^l  by  the  retrai'tion  of  the  supntspinatns 
and  the  establishment  of  free  cuoimunicatiou  between  the  joint  and  the 
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Rtibacromial  Imrsa  make  t!ie  ji)int  much  less  secure,  and  tliirt  rnnditifkn 
IH  thought  to  be  the  cause  of  the  markwl  temU'iu'V  to  recurrence 
ohnerveu  after  »oine  anterior  dislucations  (see  Chai>ter  aXIX.).  Sim- 
ilarly the  avulsion  or  rupture  of  the  subsjcnipulans  in  hnckwani  di»lo- 
catioud  i*  re*ip>n^sihle  for  the  tendency  to  reeurrenee  lliat  ha»  boon  so 
frequently  noted  in  tlietu. 

The  tendon  of  the  long  head  of  the  biceps  apijearn  hubitually  to  e»cflpe 
rupture;  its  sheatli  may  i>e  o|>ened  by  the  avuUion  of  either  tubiT<»Hty, 
and  then  it  may  slip  over  the  eorresjMMidinjjj  p4»rtlon  of  the  liead,  and^ 
becoming  enj^e<l  between  the  latter  and  the  glenoid  cavity,  thus  <'on- 
gtilute  a  serious  obsta<'le  to  reduetiim.  When  ruptnre<l,  its  end  is 
retracted  into  its  sheath  in  the  bicipital  j^^roovc  and  there  Itecotnes 
united   with   the  bone. 

Fracture  of  the  greater  tuberosity  appears  to  be  not  often  rapahle 
of  demonstration  ;  at  hrast  it  has  often  been  found  post  mortem  wlien 
it  ha<l  not  Inx-n  rccognizf^l  during  life,  although  the  projier  explanation 
of  the  faihire  to  recognize  it  may  be  that  it  was  not  sought  for.  If 
the  fragment  is  retainetl  in  eontjU't  with  the  limuerns  by  the  untom 
j>eriosteum,  crepitus  may  |Krhaps  be  obtained  by  manipulation ;  and 
when  the  fragment  is  widely  withdrawn  it  may  perhaps  be  felt  un<!er 
the  acromion,  or  its  absence  may  l>c  recognized  by  the  chnnge  in  the 
shape  of  the  eorivs}>onding  |>art  of  tlie  humerus,  or  the  fnuiure  may 
be  indic^ited  by  exceptional  symptoms  acct>m(Kinying  the  dixltM'ationy 
such  as  greater  mobility  of  the  limli  or  the  abwnee  of  fixed  al>duction 
of  the  elbow,  or  Iix-al  pain  on  pressure. 

Fracture  of  the  lesser  tuberosity  is  much  less  fre(|uent.  To  the  Hve 
CHATS  mentione*!  in  the  chapter  on  fractures  of  the  tnl>rrositi<»s  of  tlio 
humerus  (p,  222)  may  be  added  the  two  repi^rte^l  by  Jossel  and  quote<l 
in  the  pnre<ling  chapter  in  tlie  swtion  on  jwsterior  dislocations 
(p.  581). 

Fracture  of  the  Anatomical  or  Surgical  Neck.  This  serious  complica- 
tion of  the  humenis  is  fortunately  rare  ;  McBumey  *  was  able  to  collect 
only  117  rt^|x>r(e<l  catses,  although  his  search  was  aide<l  by  those  of 
Oger*and  I*orrier  and  Maudaire.' 

It  is  lu'lieved  that  the  fracture  i'ollows  the  dislocation,  but  it  is  pos- 
sible that  they  may  be  coincident  in  fnicture  of  the  surgicul  neck  when 
the  diisliK'ation  is  caused  by  violence  acting  <m  the  ouUt  as|K'et  of  the 
shoulder.  Fracture  of  the  anatomical  neck  is  difficult  of  explana- 
tion. The  probable  cuuse»  in  mv  opiniim,  is  the  wtnlge-like  action  of 
the  inner  e<lgi'  of  the  glenoitl  fod.sa  against  tlie  anatomical  neck  (sol* 
|wige  -557).  1  have  seen  it  in  one  fa>se  of  disUK*jili*in  iu  an  epileptic  con- 
vulsit>n,  during  which,  it  \\w^  i^id,  the  patient's  wnsta  were  firmly 
hcUl  at  his  Mde  by  an  attendant. 

The  fracture  may  oanipy  the  anatomical  or  the  surgit^l  neck,  or  may 
extend  through  the  tubero!*itie«,  or  may  be  extensively  comminuliMj. 
Of  <iH  cases  collcctcil   by  Thamhayn  *  the  fnicture  in   14  wa*  of  the 

'  McUuniry :   AnnikU  »f  Riirnrrr,  April.  IMM.  mid  May.  IflfW. 

Mip^tT-  l.utattnrii  ftCApiilo-hnni^nilcNi  eoniptii4ud««de  fracture     ThiM  d«  Pu4i^  UW* 
Nu.  36t. 
»  pDfriiT  Rnd  MnucUini :  Knv.  dc  t'hlr..  October,  TROT. 
«Thftinhftjri^:  fichmidc'fl  Jahrbtichrr.  IWl,  vul  cxI.  p.  IM. 
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aiiiitomicnl  ni*ok  ;  in  2  of  tliese  reduction  wus  effootetl.  The  displnoe- 
inont  in  the  ^reat  lunjority  of  rnH*s  is  fdrwiml  ami  inwant,  tin-  hmd 
lyinjr  under  or  on  tho  inner  sidcMif  th<»  conieoici  pnxvss  :  in  :i  low  cn^^ 
It  iias  In'en  luirkwani  under  the  iicmmiiin.  The  n|»|M*r  fnijrnirtit  may, 
in  nihiition.  nmlerjjo  nitiition  tliut  will  wiilely  j»e|uimte  its  hmken  sur- 
f:ie<'  fri»n»  tliat  cif  llie  nliaft.  Cases  of  tlie  nire  form  in  whieh  the  head, 
nftrr  fraetnre  of  the  anatomieid  neck,  has  nnderpme  eoniph^le  reversal 
while  remainlnj^  within  tlie  etivity  of  the  joint  have  iHt-n  ipioted  in 
Chapters  XIX.  and  XXIX.  The  npi>cr  enil  of  the  h>wer  frajrnient 
is  nsually  drawn  upward  towani  the  glenoid  fossa,  overhippini^j  the 
up|xr  fpapnent  on  the  outer  tside,  and  it  may  nnitu  in  tliis  position  hy 
tiltrtMis  or  bony  union  with  the  other  fnigment,  or  with  the  Hmpula. 

The  up(>er  fi*ugmenl  usually  pi^eserves  its  vitality  and  e>1iihlislie.s  new 
vjiseular  otnnix'lions ;  in  rare  in.'*tances  it  has  beoc»nie  necrotic  and  has 
Ik'en  eliminated  afhT  prolon^nl  suppuration. 

The  diajj;nosiM  ap|ie:irs,  in  some  I'ases,  to  have  present^nl  Marions 
ditlieulties,  because  ino  fracture  removed  some  of  the  mo«t  chanactt-r- 
isttie  symptoms  of  the  dishxtatioUr  ^ucb  as  the  fixation  and  attitude 
of  the  limb,  and  the  in<lication  of  the  }>«»sition  of  the  head  of  the 
hone  that  is  furntshe*!  by  the  direetion  of  it!«  long  axi!«.  In  general 
terms,  it  may  l>e  s;iid  tliat  whrn  the  dislocation  <d*  the  litmd  hiw  lieen 
recojrnized  the  coexistence  vi^  a  fracture  may  be  suggestcfl  by  the 
mobility  of  the  limb,  its  shortening,  and  the  greater  extent  of  tlie 
ecchvmosi.s,  and  pnwed  by  the  independent  mobility  of  the  shaft  and 
heail  with  crt*pitn-i^  Wlien  the  signs  of  fracture  are  apparent  the  coex- 
iHtence  of  a  diHlocation  can  only  l>c  recognized  by  determining  the 
ab&cnce  of  the  head  from  its  socket,  and  this  may  be  made  very  (liili- 
cult  by  the  swelling  of  the  soft  parts.  It  must  l>e  remenilwred  that 
the  same  exceptional  mobility  may  l>e  given  t4>  the  limb  by  extensive 
locemtion  of  the  capsule  without  fracture.  The  two  positive  sigiu, 
which  the  surgeon  should  span*  no  pains  to  nKvtgidze,  an-  the  absenoe 
of  the  head  of  the  htnncrus  from  iLs  s<M'kct,  which  proves  the  dislf^ca- 
tion,  and  its  failure  to  share  in  niovemenls  commuDicuted  to  the  shaft, 
wluch  proves  the  fnirtun.'. 

Tile  treatment  po'-sents  grave  difficulties  iK^cause  the  existence  of 
the  fnw^tnn'  deprives  the  surge«ui  nf  that  contnd  over  the  move- 
ment'!, of  thr  head  of  Uie  bone  whit^li,  in  a  siuiple  dislocation,  can  Iw 
cxt'rttMl  tlirough  its  shaft.  Retluetion  in  a  riM-ent  case  may  some- 
times (;i*i  out  (if  SO  cas(*s,  Oger)  Ik*  effeeli'd  by  din-*'!  imnulsion  of  the 
lu'ad  liack  into  place.  This  should  always  lie  attempte<i,  with  the  aid 
of  amesthesia  and  gtmtle  tnietion  UfMin  the  alMlucte<l  shaft  in  order  to 
utilize  such  |)eriosteal  conntvtion  lK*lw<.*eu  the  fragments  as  njav  n>main. 
In  tW(»  cases  of  fracturt*  of  the  anatomictd  neck  I  made  ri'dnetion  In 
thi-'  manner  ver\*  e:isilv,  bidding  the  limb  in  full  alxiu«'ti*m  and  press- 
in^r  directly  u[»on  (he  lit-ad  with  the  ting<'rs  dc<*plv  plnci-d  in  thr  nxillu. 

This  failin^r,  the  alternative  plans  wt-n*  to  serk  eoiiwilidalion  of  the 
fracture  antl  then  to  re«luce  the  dislocation,  or  to  prevent  union  of  the 
fracture  and  thus  obtain  a  fldsi?  joint  at  iti*  seat  (Kilw^ri),  or  to  excise 
the  fragment.  Nine  re[H>rteil  ra-^n  of  the  first  plan  gave  >*even  failures 
and  two  ggocoason,  and  even  in  one  of  the  latter  re<luction  was  made  in 
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the  thirtl  wook.  Seven  «is<'S  of  the  srcoml  plan  havi*  born  n*i»ort<t1, 
but  it  IB  not  &\&y  to  det«nnine  frum  the  ro|Kirth  tlie  niefljtiirxi  (if  the 
functional  sneivss.  In  cases  in  which  the  displacement  was  unrp|iev«.*d 
the  nst^fnlness  of  the  arm  was  even  more  impaire<l  than  wlwn  an 
une4^>mplicat4'(1  dislooatictn  was  loft  unre<hiced,  Ixvanse  of  the  iidditinnul 
adhesions  rrfa!e<l  l>v  the  fnietiin*,  ami  a  hirjjc  prfi|>«>rtion  of  thi*  |Kitu*rit8 
ai>pear  to  have  sntferetl  frf^ni  the  |)ressnre  etfect.s  of  the  dit^ltxaittHl  head. 
The  comp1i(*ati<»n,  therefore,  remained  a  serious  rt»pnjach  to  surgeryy 
the  only  niejins  <>f  relief  being  excision  of  the  head. 

In  this  jiinetnr<'  Dr.  MeHnrney  devised  and  suw^essfnlly  us*?*!  a 
methfwl  of  pfdnelion  which  s^-ems  jK-rfect  in  its  etticiency  and  wbichy 
at  least  when  the  fracture  is  thrcMigh  tlie  surgical  neck,  involves  l<m 
risk  than  primary  excision  of  the  fnignient.  lie  makes  an  incision  i>n 
the  outer  anterior  aspect  down  to  the  up[>er  fragment,  drillij  a  hole  in 
the  latter,  inserts  the  end  lA'  a  stout  hook  bent  at  a  right  angle  (J**ig. 
*281),  and  with  its  ai<l  mnkes  the  neede<i  tracti(tn  nnfl  rotation.  After 
reduetiuu  has  lioen  thus  made,  he  sutures  the  fnigments  together  with 
taitgut,  an<i  then  treats  the  ltnil>  as  for  fnicture.  He  has  ns<'<l  the  nietluHl 
in  four  aiset*,  two  each  of  llie  stjrgical  and  anatomical  necks,  all  th« 
wounds  healing  primarily,  and  with  a  functional  remidt  an  good  as  that 
following  an  uncomplicated  disloc:ition  or  fracture. 

In  one  4'ase  In  wliicli  I  employed  it  the  head  was  8o  romplHcly 
separated  from  all  attarhnu'Uts  that  it  seemed  best  to  t^'Utove  it,  an<l  in 
another,  five  weeks  aftrr  the  accident,  I  made  no  att4*mpt  to  pr^'^ervo 
the  hcaul,  believing  that  its  removal  would  give  a  l^etter  functionzil 
n'8ult  in  virw  of  the  advanced  agt?  of  the  patient,  his  epileptic  statu^i, 
and  the  splintering  of  the  tuberosity. 

Fio.  278. 


SleRumejr'i  biM)k  fur  makliiR  trarlioM  upon  Uiu  dlsloc«tcil  up^r  frftffzncoiL 


For  stali!?*tu*3  of  various  metluKls  of  treatment  after  failure  to  reduce, 
&t»e  Sonchon,  TntiiMU'tiotm  of  thf  American  Surf/ical  Aftuffrintion^  1897. 
p.  322;  B.  K.  Courtis,  AnnaU  of  Surr/eri/,  Man^h,  JiKKI,  p.  291  ;  and 
fx'luH'h,  Jiritt'hji:  zur  kfin.  (Itir,,  HK)|,  vol.  xxix.  p.  lO.'i. 

Fracttire  of  the  shaft  a^«<K'iat(»d  with  dislocation  of  the  shoiilder  liaa 
also  been  ol)Nervc<l  several  limes.  It  is  a  k*ss  serious  c^ontplinttiou  than 
fracture  r)f  either  the  anatomical  or  lla*  surgical  neck,  lH*niusi»  tho 
greater  length  of  the  up|«'r  fnigmrnt  makes  it  easier  to  etiis't  ri'<luetion. 

Fracture  of  the  coracoid  process   hits   been  observed   in  c^iunectioa 
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with  (lislooatloD  of  the  humerus^  not  only  in  the  case  of  supracoracoid 
dislocation  mcntionoii  al>ovc,  but  also  in  dislocation  forward. 

Fracture  of  the  acromion  has  also  been  (xvatiionallv  observed. 
Kronleiu's  and  my  cases  in  which  a  blow  reoeivod  npm  the  top  of  the 
shoulder  first  bntke  the  acromion  an<]  then  dinKtcated  the  humerus  into 
the  axilla  have  already  been  mentioned  (p.  652);  also  TuffierV,  in  an 
upward  disWation. 

Fracture  of  the  Glenoid  Fossa.  Probably  the  chipping  of  the  edge 
of  the  glenoid  fossa  is  not  infrequent  in  dishx'jition,  and  [wisses  nn- 
reci>^nizeil  becjiuse  of  the  lack  of  symptoms.  Fnieture  of  a  large  |M>r- 
tion  ha^  been  occasionally  obserA'ed,  l>oth  clinically  and  after  death, 
and  if*  of  great  importance  in  favoring  recurrence  of  the  dislocation. 
Alalgaigne  represents  in  his  ANaa  (Plate  XXII.,  fig.  4)  a  case  in  which 
the  anterior  third  of  the  fos.^a  was  broken  off  and  had  been  dlsplnoed 
backwani  and  l>ecome  unite<l  with  tlie  luvk  of  the  seajtula ;  the  symp- 
toms in  tlie  case  were  that  the  shoulder  was  less  full  and  rounded 
than  normal,  and  tlmt  the  liead  of  the  humerus,  while  8till  in  relation 
with  the  anterior  {mrt  of  the  acromion,  projected  a  few  lines  in  front 
of  the  inner  Ixirder  of  the  coracoid  prtM^ess. 

The  special  imlioation  for  treatnkeiit  is  to  prevent  recurrence  of  tlje 
dislocation  by  fixation  of  the  limb  and  pressure  upon  the  head  from 
the  sitle  on  which  the  fracture  has  tnken  place. 

Nerres.  Injury  to  the  nerves,  except  of  a  slight  and  transitory 
character,  in  rare,  and  in  most  of  the  cases  reporte<l  as  such  the  injury 
has  been  infiicted  during  reduction.  In  two  cases  in  which  the  injury 
was  demonstrated  by  post-mortem  examination,  Hilton's'  and  Parise's,' 
there  was  only  a  partial  hieeratiou  of  the  circunifiex  nervo  in  the 
f>rmer,  and  in  the  latter  rni)turc  at  different  levels  of  the  fibres  com- 
posing it,  only  rec(»gni/jil)le  tm  minute  dissection  ;  the  nerve  trunk 
was  extensively  iiifiltnited  with  blood;  the  disloc:itiou  was  >ubglenoid, 
and  the  nerve  was  tightly  stretchetl  an>und  the  head  of  the  humerus. 
In  Ifourgues's^  (snl>glcnoid)  the  main  nerves  were  so  compressed 
between  the  surgical  neck  and  the  fascia  that  they  showe<l  multiple 
grooves  and  pum'tato  hemorrhages.  In  Miillcr's  (p.  4I*J)  the  nerves 
and  artery  wrr<»  c^omprt^swl  by  a  eicatneial  liand. 

It  is  occasioualiy  found  in  unreiluceil  dislocations  that  the  sensibility 
of  the  skin  over  most  of  the  deltoid  region,  which  is  supplied  by  the 
circumflex  nerve,  is  diminishisl  or  lost,  and  that  in  others  after  re<lue- 
tion  the  deltoitl  is  ttanily/unl.  This  |iamlysis  of  the  deltoid  is  thought 
fnMiuenlly  to  be  the  result  of  direct  bruising  of  the  muM*Ie  by  the 
violence  tliat  cause<l  the  disl»x\'ilion,  but  that  exniamition  ihx's  not  sat- 
itftactorily  aiH'ouut  also  for  tiie  lo-ss  of  sensibility  in  the  skin,  and  we 
must,  in  .such  ca.-4es,  assume  tliat  tiie  trunk  of  the  circumflex  lias  been 
stretched  in  the  dislocation. 

In  many  of  the  re|x»rt«l  cases  it  cannot  l)e  determined  whether  the 
injurj'  to  the  ner\'e  was  caused  by  the  dishxTition  or  by  the  manoeuvres 
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>  lUliou  :  Uny'ii  Ho«pit»I  [{riK>rt«.  1K4T.  vol.  v  p.  tl3. 
*  BourguM:  llall.  do  U  Soc.  Auiit.,  ISSS,  p.  asi. 
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made  to  cfKvt  rt»(1uction ;  in  somo  it  is  clearly  due  to  the  (litslwiition. 
Illustrative  oxam|)lo9  have  been  (juotod  in  ('haptc»r  XX  FX, 

The  cAiuse  of  the  [mnilys'iH,  when  it  iiivtilves  nu»re  thnii  the  circiim- 
rtex  nerve,  is  very  oWnre.  It  has  In^en  attrihnted  to  eompros^ion  of 
the  main  triinkn  in  the  axilla,  but  thin  explanation  \r<  not  Aati^faotorily 
supported  by  post-mortem  examination  or  exjK'riment,  and  the  fact 
that  similar  symptoms  may  follow  blows  that  neither  jirtMluce  a  dislo- 
cation nor  direetly  invulve  the  nerve.'i  adds  to  the  diffieulty,  N^latoa 
sought  to  explain  it  by  supj>osinK  a  otmipression  of  tlie  nor\*c^  iKlwoi'n 
the  clavicle  ami  the  tirM  rib,  and  -^ome  east»s  have  been  re|K>rte<l  which 
indittite  that  this  explanation  may,  sometimes  at  least,  be  the  eorret't 
one.  IVrhaps  elong:ition,  slretebing  of  the  braehial  ]>lexus  in  marked 
descent  of  the  head  may  be  a  cause.  C'f.  Fi»k*s  eoBe,  p.  194,  nnd 
Flanbert's,  p.  4oO.  On  the  other  hand,  tlie  prompt  disfippearaiH*^ 
of  the  symptoma  in  some  cases  after  n-duotion  clearly  points  to 
jiressurc  by  Ine  hea<l  or  ueck  of  the  humerus  upon  the  ncrx-es  as  the 
cause. 

The  imralvsis  mav  npjM-iir  imuKHbately  or  mav  drvelop  jjradtmllv 
<lnring  the  first  two  or  three  tlays,  and  it  may  Ih-  eomplete  or  purtiul. 
In  some  cases  (see  Chapter  XXIX.)  it  has  been  followed  by  Acrtotts 
changes  in  the  apjX'aranee  and  nutrition  of  the  limb,  presumably  the 
effect  of  an  asceiidini;  neuritis.  In  one  ease  lianlenlifuer '  demon- 
stnitcil  the  exist<niee  iif  neuritis  antl  iwrineuritis  by  exi»osing  tiie 
nerves,  and  workwl  a  jjnidual  cure  by  stretching  their  trunks. 

Wliatcver  doubt  nuiy  exist  as  to  the  <Iirect  wiiise  of  the  paralyHiA^ 
the  first  step  in  the  treatment  is  to  re<]uee  the  dislw^ititm  ;  after  that 
h:Ls  been  aeeomplishetl,  or  even  if  it  should  fail,  electricity  should  be 
persist(»iitly  emphtywl.  Nmie  «ises  res|M»nd  promptly  to  tn-silment,  the 
contractility  of  the  musch?  sometimes  iva])|K'uriri^  after  even  tin-  single 
application  of  a  blister,  while  others,  after  weeks  or  montb>^  of  trwit- 
ment,  will  show  no  impp>vemcnt.  Si  long  as  the  nmscle  reacU  to 
electrical  stimulation  the  prognosis  is  go*Kl. 

Bloodvessels.  Tlie  compru^tion  of  s<'rions  injury  lo  the  bloodves- 
Holt<  in  the  neighlH>rluHKl  of  the  joint  is  not  fretiuent,  and  in  the 
recoitled  ciLses  there  is  often  a  doubl  whether  tlie  injury  Ma>  caui*e<l  hy 
the  diHl<K*;ition  t>r  by  the  attempt  t<»  re*kice  it.  The  subject  has  becti 
discussed  in  detail  in  C'lmpters  XXIX.  and  XXXIV. 

Chest.  A  nni((ue  cjise  repirted  by  Procbaska,  in  which  the  head  of 
the  humerus  wiu^  foRx-d  into  the  chest  between  the  second  and  third 
ribs,  is  r|Uote<I  in  (liapter  XXIX.,  p.  4*JI. 

Compound  dislocations  are  rare  :  the  wound  in  the  skin  is  commonly 
in  the  axilla,  sometimes  further  inward  thnaigli  the  (kci'tondis  nixjor, 
somctiuiii^  l>i>hind  the  joint.  It  is  a  very  serious  (*onij>li<'ation,  although 
there  is  rcufkui  to  lio|)c  that  a  lai*ger  proportion  of  sueri-secs  will  be 
obtained  in  the  future  »u)der  the  improve<l  metlMxlsof  tre«tin|y  wounclti 
than  was  possible  in  the  jwist.  The  essentials  of  such  tn,*Mtmeht  are 
imuiobilirjition  of  the  joint,  dniinngc,  and  >«urprnl  ek^iidinesfi ;  excis- 
ion of  the  tunul  of  the  humeruH  may  also  Ih*  rtipiin'd   mi«ler  »*nain 


*  BudenlicDLT  :  Xax.  cit.,  p.  '.SXt 
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circumstaiiceg,  such  as  diffioulty  of  reduction  or  n^teiition,  coincidi'iit 
fn»cture»  uiicleanlinetw  of  llic  woiinil,  ami  in)|H'rfeft  ilniinagc  of  tlie 
joint.  Tlie  prudent  course  is  to  provide  abunduutly  for  drainage  by 
not  clohin^  the  pkTn  wound  except,  jKThap.-r,  In  part,  and  by  lij^htly 
packing  witli  iodoform  j^uze  for  at  leaj^t  twenty-four  liours.  The  last- 
Dumcd  precuutioD  provide:^  a  prompt  and  ready  nieana  of  escape  for 
the  l)!iMMi  and  exuiiations.  and  at  the  same  time  does  not  prevent  the 
wound  from  beinu;  elostnl  a  day  or  two  Inter  with  sutures  and  then 
hcaliui:  a.>  nipidiy  and  kindly  as  if  it  wt-re  entirely  I'resh. 

Simultaneooa  dislocation  of  both  shoalders  in  deemed  a  rare  oocur- 
reuoe  ;  possibly  it  is  more  frequent  tlian  h  pfenernlly  Mip|H»se<I,  for  I 
found  five  cases  nientltmed  in  the  Imirx  J^Mtnta  for  tlie  venrs  IMj40  to 
1885.  It  is  of  interest  only  as  a  curiosity,  for  the  oftmoinntitm  di»es 
not  seriously  affect  the  prognosis  or  treatment.  The  cans<'p  in  the  five 
eases  referreil  to  were  as  follows  :  In  one^  the  [latient  was  seize^I  in 
the  stn^et  by  two  thieves  wlio  drew  his  anus  upward,  oiilwarti,  and 
Iwickwanl,  pro<bicinjr  subroracoid  dislocations;  lM>th  joints  had  pre- 
viously been  repeatedly  dislocato<L  In  the  second*  the  patient,  wnile 
fltandin*!;  (m  a  jilatform,  wan  caught  under  one  arm  by  a  chain  and 
thn>wn  to  the  ^nmnd.  In  the  third'  a  woman,  eighty -six  years  oU\, 
fell  out  of  IkhI,  ri'ceivinj;  an  iutracoracoid  and  a  suljciiracoid  disliM-a- 
liou.  In  the  fourth*  a  ^irl,  twenty-«ine  v<'nra  oKl,  was  kn^^K^kt^iJ  down 
by  a  falling  wall :  and  in  the  tifih,*  a  girf,  the  injuries  occurred  during 
an  enileptie  convulsion.  In  a  iiersoua!  case  lM>tli  shoulders  were  dislo- 
cated by  litling  the  patient  bv  bis  handt}  out  of  the  water  into  a  boat. 
All  i»f  them  were  anterior  dislocationi^u  Mention  has  been  made  in 
the  prece<)ing  chanter  (n.  579)  of  liardenheuer's  case  in  which  both 
shoulders  were  disfocatfil  Iwickwaixl  by  a  fall  forward  u|K»n  the  ellmwft* 

Associated  dislocation  of  the  elbow  has  been  twice  reported.  Morel- 
Lavall^*'8*  patient  was  injur«>d  in  a  niilway  accident;  the  head  of  the 
hnineruf*  was  driven  out  through  the  skin  of  the  outer  fmrt  of  the 
shouMer  and  pnijecttnl  so  far  that  the  ellx>w  was  in  contact  with  the 
axilla  ;  the  elbow  also  was  disKx-jitetl, 

Moxhav's '  [latient  was  a  man,  fifty-six  yt«rs  old,  who  was  Htmck  on  the 
Iwi'k  of  the  arm  by  the  handle  *»f  a  wa-iich  and  sustnim'd  a  l^ickward 
dislcM*ati(>n  of  both  lK>nes  of  the  forearm  and  a  subo*»racoid  dislocation  of 
the  shoulder;  the  latter  injur}*  was  not  discovere<l  by  the  surge<in  until 
the  .Hcvcnth  week  after  the  acci(h»nt ;    it  was  then  surressfullv  rrdu<*e<l. 

Ii^nTies  caused  by  attempts  made  to  reduce  dislocations  have  U^cn 
descnlied  in  Chapter  XXXIV. 


*  O.  K.  MiKiir:  NVw  Yc.rk  Mp^linil  K.Tt.rd.  18^  Yol.  xtIH.  p.  9a 

*  Otf  kl« .  Hriiif^  Mvdira)  Jviirnal.  1^1.  ii.  p.  HSI. 

■  <tutrrhnrk ;  Itrrlin.  kUn.  Woclwnacbrifl,  If^  vol.  xU.  p.  340. 

•Ziiik»-r;    Idrm.  t-  41" 

•Kniok-l:  V  !   CivwrlNrhaft,  I'tsS.  zlli.  p.  ISa 

*  Mnnil  U^  If  Cblr.,  IftSH.  vul.  viii.  p.  4Pa 
*Hoxhay;  l_-; 
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hilars  to  redooe  s  nocal  diAwjlwo  of  ibe  AoMer  has 
venr  cxoeptioaa].  Bftrdeaheorr  mjts  that  of  400  9oeh  emstm 
Imtod  by  bim  within  ten  vean  be  hni  not  hakd  in  anr,  and 
only  onoe  has  be  bad  any  diffieolty.  I  have  been  oliliged  lo  resort 
Ut  ibo  knife  in  only  fvn«.  The  progaosia,  tbcrelurp,  «o  fiir  as  the 
rtductioa  of  laetttt  dialoeationa  is  oaoeemedy  ia  entioeDtly  favocmble. 
It  \n  aim  mof^  ftvoinble  lor  the  oMer  di«kmtin«i«  thtn  it  fonoer\j 
waft,  r«>r  tlbt  mmv  muon«  and  becaoK  of  the  g:n3itrr  ^afiHy  nf  ofirts- 
tirr  inu-rfrrvDne ;  and  at  tbr  flame  time  each  caiw^  have  beoMoe  mocv 
uticiNurnoii,  ft»r,  an  a  rule,  they  are  now  only  thttee  in  which  the  diatn- 
eation  ha»  \tec'i  kw|  .►r  not  treated. 

The  urDipht-  -  -  :  -  •  ikvt>mbl<  a^  re^anU  the  eocnplete  rKtoratiao 
of  the  uinctii'^t)  and  seriirity  of  the  joint,  but  this  reetoratioii  mar  he 
delayed  or  prpvented  by  inflainmation  ur  |iartial  ancfaykeis  of  the 
joint  or  by  paralyoiH  of  Aome  <»f  the  mnacleA,  and  the  security  may  be 
aerioit»ly  diminiaheil  by  partial  failore  of  repair  or  by  pennueoi 
changea  in  the  joint  eurfaeeM. 

Tlie  aA/-r-trmtment  in  (lir(M*te<l  to  tfae  reteotion  of  the  brai!  of  the 
bcme  in  iXn  pituv  antil  tmeh  time  as  the  repur  of  the  injurm  to  tlw 
cafiHiile  nnJ  iieri-artientar  tiftoies  ifi  Kufficiently  adx'ancedy  and  to  the 
preventi<fn  or  cure  *rf  inrianimation  and  anchyiiMia. 

It  4MH*u.Hionally,  tJiou)»h  ver}'  rarely,  liap|H.'iii»  that  the  dinloratkkn  ta 
repnKjiu*4?<i  within  a  few  minuter  of  the  rc^luction,  without  sioch  m4iv<*- 
ment  of  the  arm  (abduction  or  elevation  of  the  clliow  |  as  woold  explain 
it}  aufl  it  i»  then  presumably  due  to  niU'«ular  citntractionf  perhapiA  aided 
bv  tin*  iuter|Kmitiou  of  a  ffortion  of  the  capsule.  It  t^ugge^ti*  the  de- 
girability  of  immediately  and  Mrcurcly  fixing  the  arm  to  the  «ide  of  the 
Im^xIv  Ixrforc  tfic  fKitirnt  \»  allnwe<l  to  move  after  rethKiion  haa  been 
nuiiic,  and  of  ihspe<'.tin(;  the  limb  shortly  afterwanl. 

The  tniurnati.Hm  is  uIwuvh  folIfiwiYl  by  horne  inflammatory  rcactioia 
and  the  evidenwi»  of  a  more  or  le^i*  pmlonged  arthritis  but  it  seldom 
luippeuH  that  tliin  is  ^ufficieutly  violent  Xn  caude  apprehens^ton  or  reqoirv 
other  tntttment  timn  inmiobilixation  of  the  limb.  The  severer  raaea 
are  those  in  whirh  the  limb  has  l)oen  Uui  ejirly  or  too  fr»*fly  used. 
Tlie  fiiir  that  prolmi^H]  immobiliiuition  of  a  joint  wouhl  letwl  lo  it« 
|M*nuanrut  Hlidnrw*  is,  or  Imn  U»en,  t*M>  prc'valent  ami  haj*  led  to  ntuch 
untirui'Iy  |Hi»ive  or  a<'tive  nuition  of  joints  that  have  been  injured,  and 
thin  in  turn,  by  ket*ping  u[i  the  irritation,  ban  inerea^ed  the  AtifTiicsv 
H'liieh  it  waH  designed  to  diminish.  AAer  the  eorene»8  hah  ceaHrd, 
alxHit  the  thinl  week,  the  |)«itient  fr^hould  be  eneouni^red  to  tr\'  ^iitly 
to  inrri'iif***  the  range  of  motion  and  fre<'ly  to  uw  the  limb  within  the 
limitH  of  iiain.  The  retnieti«in  of  the  cjip^ule,  the  luMtof  it^  plijibiUtv, 
iM,  exc(>pi  lu  the  oaw  of  prolonged  inHanimation  and  in  w)me  hif^bly 
arthritic  individnalK,  only  tenipornry  and  will  onlinarily  yield  to  the 
natural  um*  of  the  limb. 
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If  the  inflammation  is  more  nevcre  or  if  it  has  been  prolonjred  by 
irn|iru<lent  use  of  tlio  llmh  the  inunobili/>ittion  hHoiiUI  Im?  j»u|>plcim'nte<l 
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l>y  tRiotion  downwaru.  Haracnlieucr'  iiijjliiy  reoorntnemJrt  in  mldttion 
tJmt  the  upper  end  of  the  luimeriij*  .should  be  kept  pretisoil  ontwiird 
and  iNirkwanl  bv  a  pad  in  tlie  axilhi  attiiclied  to  u  woi^rht  alM^ve  and 
l>ehitid  the  ishnuMcr.     This  n**eesfritiite.s  the  recnml)ent  |x»:?ttire. 

For  hire  changes  in  the  bone  see  the  foLlowing  section  :  Habitual 
Dislocation. 

Paralysis  of  the  <K*ltoid  (-aus<*a  the  loss  of  vohintarv  ahdurlittn  of 
tlie  ann,  and  if  pnjlonged  h^d.-t  to  |)ernianent  t^hortenin^  of  tlie  lower 
and  inner  portion  of  ttie  capsule  with  con&etpient  limitation  of  even 
liajt^ive  ahJnction,  It  may  also  l>e  foUoweil  by  the  linking  of  the 
nnmonis  flownwnnl  thmiip^h  lack  of  the  supjvjrt  mtmially  ^iven  hy 
th»»  drltoi<l,  and  by  eons4N)nent  lotvs  of  8eeurity  in  the  joint.  Usually 
the**e  panily?<eH  get  M'ell  s|><Mitaneoiisly  or  under  treatment  by  blisters 
or  electricity,  but  Bometimefl  they  are  (>crmanent. 

If  the  tiUffurttion  rttnai)}^  pf^'vtfmrjifhf  Mvrrthtrrd  the  pcri-articidar 
mnsrles  l>ecome  wasted  and  the  defonnitv  r>f  the  n'gitm  is  thereby 
inrmise<l.  The  hea*!  forms  a  new  socket  for  it*4*'lf,  but  its  availability 
for  motion  is  slight,  and  the  use  tif  Oie  limb  is  i-onfine^l,  as  a  rule,  to 
the  "  underhanil  *'  moventents.  In  s«»n)e  cases  the  (-omp^'usjitory  mt)- 
bility  of  the  scapula  is  sndi  that  the  han<l  «in  l)e  niisc'«l  to  the  head, 
and  in  nome  a  degree  of  usefulness  lias  lx»en  exivptionully  obtained 
that  is  far  in  excejiw  of  what  is  usual.  Thus,  Pnx'haska's  patient, 
tlu'  head  of  whow  humerus  wa.s  hxlpcil  in  the  chrst  after  having 
pi'^si'd  between  the  second  and  thirtl  rib*,  eanied  his  living  for  many 
yi-a-rn  as  a  wiMxlchopiKT. 


HABITUAL    DISLOCATION. 

Habitual  dislocation,  by  which  is  meant  a  marked  tendency  to  the 
repriHluction  of  the  iJislocatitm  by  slight  causes,  such  as  the  alKluction 
of  the  arm,  is  not  infrequent  and  may  constitute  a  serious  disjibiliiy ; 
it  \&  nujst  freijuently  obs<*rve«l  after  anterior  disloi'ations,  but  ap|)earH 
U»  Ih?  n*lativcly  mtjre  common  after  the  |>o:-terior  om-s. 

Thii«  tendency  hai^ generally  Ix'cn  attribute^!,  though  without  anatoin* 
ieal  proof,  to  laxity  of  the  capsule,  it^'lf  the  consi'«juence  of  inijier- 
f(H!t  n*(jair  of  tiie  rtmt  ma<le  in  it  at  the  time  of  t\\v.  dishtcation,  but 
lh»'  rcirent  n>»eiin*hes  of  Jos^el '  show,  for  the  forwanl  di»|(H*ntion,  that 
the  enlargement  iif  the  ca|Mule  ol>serve<l  in  such  <sis*m  .HometimojH  tjikrs 
place  at  itn  up|>er  |>ortiou  in  (M>ti.-«mpu!nce  of  the  rujtturc  (»r  avuUion  of 
the  tendon.4  of  the  tuipra-spinatUH  ami  infra-wpinatUA  musides,  whiirh 
involves  the  rupt^ire  of  the  cafisulc  at  the  name  level  and  the  creation 
of  a  free  communication  l>etween  its  cavity  antl  that  of  the  Huln'oracoid 
barsa  (see  (.'hapter  XXIX.,  p.  42^M.     He  found  this  condition  at  tJie 

ch  had  been  subjec^t  to  hal)ituiii  dislocation 
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*  llard«ib«u«r :  Uk.  rit.,  p.  412. 

*  J«Hll  UvuUchc  ZeiUohrift  fur  UOr^  1900,  vol.  x\\\,  p.  KIT. 
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iiiiriiij|r  life  and  in  four  other  spixsiniens  found  in  the  ooume  of  nn 
oxiuninfition  made  with  thia  object  of  all  bodicH  received  in  the  dl»- 
sectinp-rootn  <liiring  two  successive  winters, 

Other  H|>e<Mmen.s  have  shown  inip)rtnnt  chang(»s  in  the  head  of  the 
htimeniii  and  the  jiflpnoid  fossa.  I/»bker'  pre^nted  at  the  FifleentJi 
Congress  of  (lemian  Surgeons  a  specimen  obtained,  post  mortem,  from 
a  ca^  of  habitual  dislocation,  which  showed  changes  in  the  head  and 
glenoid  fo^sji  which  were  thought  to  be  the  efTwtol  the  freipient  recur- 
rence, and  another  specimen  obtiiined  by  Vogt  by  excision  in  a  similar 
case  and  showing  the  ^me  changes  in  the  head  of  tlic  hunienis.  The 
hwid  in  each  case  wsm  normal  only  on  its  inner  nnterior  half;  the  other 
half  had  lost  its  mundne****,  and  showetl  a  depression  one  centimetre 
deep  and  two  centimetres  wide,  extending  from  top  to  bottom,  and 
separati^l  from  the  normal  inner  half  by  a  sharp  prominent  l>onler. 
The  surface  was  covered  thnmghout  by  cartilage,  and  the  depression 
was  evidentlv  not  the  result  of  a  fracture  with  loss  of  ftubstan<H*.  The 
tul)ei*osities  and  bicipital  gr(K>ve  were  int;ict ;  the  h»ng  tendtm  of  the 
biceps  was  torn  from  its  insertion,  and  had  IxH'onie  adherent  in  ita 
gnwve.  There  were  evidences  of  (he  avuUion  of  the  niuseleii  from 
the  greater  tubon>sity.  The  outer  ]>ortion  of  the  gIenoi<l  fossa  was 
normal,  and  se|Minited  by  a  sharp  vertical  border  from  the  large  inner 
}K)rti(m  wliitrli  was  angularly  denectinl  backwartl.  Both  |Mjrtions  wore 
covered  with  cartilage,  and  iihowetl  no  sign  of  fracture.  The  head 
and  fossa  Htte<l  together  in  such  a  way  that  the  inner  half  of  the  head 
articulated  with  the  inner  half  of  the  fossa,  and  the  shar|>  edge  of  tlie 
latter  occupi(*d  the  depression  in  the  former. 

He  refers  to  the  fact  that  s|H'cinu'ns  obtaint^l  by  c^xcision  by  Cramer, 
Kuster,  and  von  Volkhiann  showeil  similar  losses  of  substance  in  the 
head  of  the  iuimerus,  ami  attril>utes  them  to  the  fre^iuent  recurrence 
or  to  a  pc*rsistent  subluxation  by  which  the  head  is  made  to  rest  again«t 
the  inner  Uirder  of  tlu*  fossa,  instead  4tf  S4|uarely  against  its  face. 

The  symptoms  present«Hl  by  Lobkcr's  case  during  life  are  ni»t  given, 
but  it  di>e8  not  Bcem  jK)s.sible  that  they  could  have  been,  at  hiist  at  the 
last,  such  as  are  found  in  habittial  dish>c4ition,  for  that  is  clmnu'tcri/^'d 
by  complete  restoration  of  fortn  in  the  intervals  betwe^Mi  tlie  recnr- 
rcuces,  while  in  this  ease  the  subluxation  must  have  l>een  jiersistent. 

Three  cases  of  habitual  diskKration  in  which  the  heaii  t»f  the  humerus 
was  exciswl  are  referred  to  by  lyjbker  as  showing  similar  losses  of  sid>- 
«tanf*e  in  the  humerus^  but  a  referen<x»  to  the  original  rejK>rts'  sliows 
that  in  all  thn'c  the  loss  was  thought  Ut  l>e  the  result  of  a  fracture, 
although  in  the  discussion  on  one  of  them  (Kuster^s),  Hiedinger 
expressed  the  opinioti  that  it  was  due  In  absorption.  As  the  vaavs 
illustrate  also  the  method  of  treatment  by  excision,  I  quote  two  of 
them  briefly." 


*  L&bkor  :  Beilii«ft  num  Cvntnlblatt  fur  Hiir.,  1986,  p.  00. 

•Ctmmor-  Ik-riiii   kliii.  WtwUrn-  ■ ',  |».  21.    Volkmaiin.  r- 

Zor  KMaiMik  uud  Tli«T»t»ic  dcr  itn  nd  habitiu  tUii  N'liult> 

ISnS.     AbBtnwt  in  <.'*utr»lbliitl  fur  »  ,..».,  J>..,  p.  2»,     KuaU-r:  Bt'iUj;. 
Ifir  nilr.  ISKJ,  p.  73. 


MllU 


nSBITUAL  DJSLOCATiONS  OF  THE  SUOVLDER. 


599 


Cramer*}*  luitifiit  was  a  woman  thirty  years  oM,  who  dislocated  her 


bhuulder  forward  arul  inwnnl  (hiring  an  epi- 
leptic t)t.  aixl  upiiii   in  another  two  numths 


Ki. 


^1» 


later;    the 


llurlxonUl  •ccCloti  fif  the  heftd 
t)rthi'  humortu  In  Cramrr't  csM 
uf  buhltual  OUKxralfua.  A,  loa 
of  iutvt&ticr ;  B,  grmUrr  tttlver- 
ricttj':  C,  lesser  tiibenwltjr. 


er;  iiie  arm  was  then  ininiobilizetl  tor 
several  months  a'ld  a  six'cini  dressing  was 
worn  nioet  of  the  time  afterwani,  esjHfeially 
at  the  menstrual  [>eriodH,  when  the  attaeks 
of  epilejwy  were  mo6t  likely  to  iK-cur,  but 
nevertholos*  the  dislocation  re<Mirre<l  ninoti^en 
times  within  five  yejirs,  each  time  during  a 
fit ;  reduction  was  sometim(*s  easy,  sometimes 
quite  dithcuU,  and  the  ]>atient  was  eager  to 
Im?  re]ieve<l  of  tlie  ann<»yanee  arx!  the  <lrea4|. 
The  head  was  excised  through  nn  anterior 
incif^ion*  and  the  {Kiticnt  made  a  giKxl  re<Kiv- 
erA'.  The  functional  u^^wU  was  fairly  satis- 
faetorj*  and  was  still  improving  two  year« 
after  the  operation. 

The  articular  surface  of  the  head  of  lhehtmjemsshow<Hl  a  shallow  hww 
of  sul>slanoe  on  its  outer  side  fnurcentinu'tn-s  long»  two  hmad,  iincl  nhout 
three-f<nirths  of  a  centimetre  in  depth  nt  the  centre  (Fig.  279),  an*!  there 
was  found  a  small  IxkIv  of  irregular  siiM(K\(tne  centinietn'  in  its  greatest 
diameter,  with  a  snKx>th  surface,  and  attache<l  hy  a  long,  thin  jH**licle  to 
tiie  |>osterior  margin  of  the  glenoid  fossa.  It  was  conip<ise<l  of  l>i>nc  cov- 
ered! hy  fil>n>us  tissue  with  bits  of  cartilage  In^twifn  them  in  plares,  atid 
was  thought  to  l>o  a  frignicnt  hn»ken  from  the  head. 

In  Volkmann's  the  posterior  thinl  of  the  head  showe<l  a  sniiMith 
8nrfa<*e  not  eovere<l  hy  tsirtilage,  which  had  Imhmi  **  undoubteilly  "  pro- 
duceil  by  the  breaking  off  of  a  weilge-nhaped  pieee.  Xo  such  fragment 
couhl  be  found  in  the  i^vity,  antl  it  was  thought  to  have  been  absorbeil. 
The  gIenoi<l  articular  foKsa  was  alten^l  in  sha|H',  having  lK,'comc  nar- 
rower below  than  alxjve.  The  (^|ksule  wiw  torn  away  fn»m  the  inner 
and  lower  margin  of  the  glenoid  fos^i,  thus  creating  an  o]HMiing  whi<'h 
communicated  with  the  suhisc^apular  bur^a.  On  the  tliickened  e*lge  of 
this  o]>ening  was  attacliod,  by  a  sort  of  {>ediete,  a  piece  of  cartilage- 
oovcre*!  lH)ne  '*  which  wits  evidently  the  remains  of  a  fragment  brtdccn 
from  the  <ilgi^  of  ihe  ghtnoid  fi>s.sa."  (This,  if  »<.►,  would  Im?  u  sntti- 
ciont  fxphitmtion  of  the  n-currem^.)  The  patient  n'i»ortetl  that  the 
condition  uf  his.  arm  was  much  ni(»re  satisfactory  tlian  before  the 
t»|K*nitii)(i. 

These  changes  in  the  bones  arc  (essentially  the  s:ime  as  those  dcscribofl 
in  cases  of  chronic,  non-supptintiive  inflammation,  in  some  of  which  it 
is  cviilcnl  that  the  process  originate*!  in  a  dislocation.  (Sec  (lurlt, 
Path,  -Ih«/,  '^'t  frrlrtikkmnkht'itfft^  pp.  250-207,  mid  es|>ccially  Curl- 
ing's cause,  p.  28*),  also  dcs<frib«:Ml  in  the  }f'iIict>-(.  'hirtttyiml  TrfHitttirtloM^ 
ll<37,  vol.  XX.  p.  •33<i,  us  a  partial  dishication  forward.)  It  seisms  not 
improUiide  that  the  scries  of  observnl  changt.'^  may  lie  start<^^l  by  an 
oniinarv  dishN>ation,  that  is,  by  one  t!mt  is  not  disiinguishe<i  l>y  any 
exceptional  lesion  sueh  as  juirtial  fra<!ture  of  the  head  or  of  the  wlge 
of  the  glenoid  cavity  ;  this»  is  foHnwotl  by  a  non-sup])urative  artliritis 
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which  80  modifiefi  the  capeole  and  the  shape  of  the  surfaces  thnt  a 
recurrence  of  the  difllocation  \n  matle  easy.  The  piHluncnlate*!  bodies 
composed  of  bone  and  cartila^,  somrtimefl  found  in  the  joint  and 
tliougbt  to  have  been  broken  from  the  head  of  the  humerus  or  the 
edge  of  the  glenoid  fo88a^  may  be  of  new  furmatiou.  In  three  of  fonr 
cases  reported  by  Burrell  and  Lovett,'  some  of  the  muscles  of  the 
shoulder  were  notably  atrophied. 

The  frequency  of  recurrence  varies  greatly  in  the  different  cases;  in 
some  the  intervals  are  lonjj,  in  others  the  diMlowition  i.s  prtMlucw!  every 
time  the  elbow  is  raisetl,  and  in  some  the  bone  can  br  voluntarily  thrown 
out  of  place  by  the  contraction  of  the  muHcles. 

Ordinarily  reduction  is  very  easy,  and  the  patient  learns  to  effect  it 
himself;  in  others  it  is  at  times  difficult. 

The  treatment  by  injections  of  i(Kline  and  by  uarn>winp  the  c^pMile 
on  the  inner  side  has  l)een  mentioned  in  Chapter  XXXIII.,  P.  448. 
Thelatter  hjis  l>een  employed  succesMfnlly  by  it.s  intrrwkicer,  Kioard, 
in  two  cases  and  by  myj^elf  *  in  two.  The  incision  occupies  the  interval 
between  the  deltoid  and  the  jKctoralis  with  an  extension  from  its  upper 
end  outwanl  close  to  the  acromion;  the  corn'S]>onding  portion  oi  the 
deltoid  is  detached  and  turned  outwjirfl.  In  the  antfrior  portion  of 
the  capsule  thus  expiised  two  or  tiiree  sutures  of  stout  silk  are  paf^^rd 
so  as  to  take  up  a  fold  about  threi»-<|uarters  of  an  inch  wide  and  run- 
ninjf  ilownwaro  and  outward,  or  a  Um^  narrow  piece  is  excised. 

Burrt'll '  obtainei]  an  exrcilfut  n-sult  in  two  cases  by  excising  from 
the  anterior  inner  portion  of  the  i-apside  a  piece  four  centimetres  long 
and  one  wide,  nnd  rlosing  tli**  pip  with  catgut  sutures.  For  belter 
expwure  of  the  field  i»f  o|x>ration  Uv  divided  thf  uppi^r  three-quarters 
of  the  tendon  of  the  |M-etoralis  major  close  to  its  insertion,  and  jiart  of 
the  tendon  i>f  the  subseapularis. 

Grothe  *  incised  the  anterior  portion  of  tlie  capsule  and  narrowetl  it 
by  overlapping  the  sidi's  of  the  incision. 

Excision  of  the  head  of  the  humenis  ha^  been  n^sorted  to  in  at  least 
six  cases,  and  the  re|K>rted  resulti*  in  some  of  them  were  goixl.  1 
should  think  the  disability  wouhl  have  to  Iw  great  to  justify  ho  radical 
a  mea^ure^  one  which  may  in  it^Tclf  be  so  disabling. 

Yeatetf^  d<'scribes  an  ap|>aratU8  whicli  he  had  worn  with  comfort  and 
advantage  to  limit  the  range  of  motiou  and  thus  prevent  rei-urrf^ncx!. 

Another  class  of  cjises  in  which  the  tendency  ^>  recurrence  is  tlie 
result  not  of  a  primary  traunmtic  dishK^ition  but  of  }Milhi>logieal 
changes  in  the  joint  or  of  iiaralysis  of  the  muscles  will  be  oon^derod 
iu  a  subsequent  section. 


1  Bumtll  ftod  fiovett!  Tmnwetloiu  of  th*  Amerimii  SoffiaU  AMoefaMioa,  ldll7.  p.  )HM. 

*  SllKUoa :  AnmU  of  Surgonr.  Uaroli.  IrOH,  p,  m-l. 

*  BnmiU  .  !»<■.  ett. 

*  Orothc;  Munch,  mi-d.  Worhrnnchrift.  lUOO,  No.  I». 

*  Ywt«a:  Liuicet,  Juoe  JO,  Ibbti. 
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TEEATMENT    OF    OLD    DISLOCATIONS   THAT    OAIINOT    BE   EE 
DUCED  BY  MANIPULATION  AND  FOECIBLE  TRACTION.' 


The  urgent  desire  of  pationto  to  be  relieved  of  their  disability  or  of 
the  |Miin  mused  by  the  |M.TBiHtcnec  (if  the  displueemeiit  hus  letl  surgeons 
t<»  ix'w)rt  with  increasing  frequency  to  cutting  operations  in  the  ho|)e  of 
restorinjf  the  bone  to  its  place  or  improving  \X»  poi^ition,  or  to  excise 
the  head.  Others  sought  to  iujpn^ve  the  j)osition  of  the  limb  or  to 
create  a  false  joint  by  Ktil>cutanei>ns  fracture  or  division  with  the  saw. 
It  is  not  always  easy  to  determine  fnim  the  hist4:»rieii  of  the  cases  the 
measure  of  success  or  impruveinentf  for  in  some  the  ri'port  enils  with 
the  4>peration,  ai]<l  in  others  altliongh  tlie  result  is  catle«l  a  success  the 
description  leaves  the  reader  in  douht  as  to  the  completeness  of  the 
rcilnclion  or  as  to  the  improvement  in  function.  With  our  mort^  accu- 
rate knowledge  of  the  changes  in  the  condition  of  the  gleiHtid  fofisu 
ami  in  it^s  relations  with  the  capsule  that  follow  the  pntlongcil  absenix' 
of  tlie  head  of  the  humerus  fnmi  it,  we  may  well  d»nil>t  the  complete- 
ness of  any  reputed  reduction  in  old  cases  obtaine<l  by  sulwutaneous 
measures  or  feel  justififMl  in  Ix-Iieving  that  the  beneiit  attributed  to  the 
use  of  the  tencttome  was  a  delusion,  and  that  the  really  eftieient  agents 
were  the  manipnlulion  ami  the  traction.  In  this  criticism  !  do  not 
inchide  those  tenotomies  or  divisions  of  muscles  whirli  in  the  earlier 
days  took  the  plat-e  now  tilled  so  much  more  easily  and  safely  by  aiwes- 
tfaeticn.  It  is  nddrtnised  mainly  to  a  method  employed  by  Polaillon  ' 
in  1H82,  and  suhsefpiently  Wi^tA  by  Home  and  highly  recommended  by 
otiicrs  on  his  authority. 

Subcutaneous  Section.  ]*olaillon's  jmtient  liad  an  intrneoracoid  dis- 
ItH^tition,  produrfM]  during  iin  epileptic  fit,  that  had  exislwl  for  four 
months.  An  attempt  t4)  ro^luce  with  the  pidleys,  aidrd  by  chh»n>fona, 
failtHl,  l)ut  l>rouglit  the  lieud  of  the  humerus  near  its  socket  ami  directly 
under  the  coraeoid  process.  Eleven  days  later  the  patient  was  again 
chtoniformeiJ,  a  blunt-potnteil  tenotome  intn^lucetl  thnnigli  a  small  cut 
made  thnuigh  the  skin  and  mustrle  a  finger-breadth  below  the  tip  of 
the  acromion,  an<l  c^irricd  horir^ontally  inwanl  tHMwc^n  the  deltoid  and 
the  point  of  the  humeru*,  its  edge  turned  backward,  an<l  then  with- 
drawn so  as  to  divide  the  tissues  lying  upon  the  bone ;  the  point  of  the 
knife  was  then  oarrie<l  thn)Ugh  the  tame  incision  to  the  buck  of  the 
humerus^  and  a  «>imihir  cut  made  along  the  outer  as|K'<:t  (»f  the  head. 
Two  d-iys  later  the  traction  was  rcneweii  under  cidnrofortii,  antl  the 
dislocation  reiluce<l.  .V  wiM?k  lattT,  the  hone  having  meanwhile  shown 
a  oonstnnt  tendency  to  iM^'ome  disptacred  torwani  and  inwanl,  a  tminii- 
(piet  was  applied  uUmt  the  shoulder  to  keep  it  in  placr.  A  month 
later  the  putient  was  able  U>  raise  hi»  hami  to  his  mouth  and  to  put  it 
behind  his  head,  and  *' the  movements  were  daily  gaining  in  extent." 

It  is  not  so  uncomtuon  for  a  .se<!ond  nr  thinl  attempt  lo  re<)uee  by 

*  For  blbltnfrniTiltjr  too:  Kintpp.  H(*ttr»K*'  «nr  klin.  Clilr.,  It^,  vol.  iv. ;  Schocb.  [t>jtl., 
UWl,  »ul.  xx'xx  :  Kiijrrl,  Anh  fur  klhi  fliir.  l^U7.  vol.  Iv.  p.  eOCJ;  HmiuJ.  Wi<*Dfr  nird. 
WiK-bcn.,  1^'-  ^tr<liclfcl  JoiiiukI.  Mftnih  tta.  ISit ;    ivlbri, 

Art-h.  jt.i'\\.  <!  x'tM  iif  the  AiucricAa  tMrgle*!  AmicUliou, 

isiiT.  I^ffiH'u,  .  ;  .  ..t-.i    ;>■..-  Ij. 

■  Polftinon.  Bui  '  )>ir,.  \^^.  p.  lUO. 
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truotion  U>  8uocee<l  aflor  the  first  lins  fiiWvd  that  the  miot'4>88  in  lhi« 
case  can  hi^  iinlicHitatiiii^Iy  atiribiitod  to  the  Kuljctitaneou.s  division,  aud^ 
lurtherriioiv,  it  seems  doubtful  whether  an  incision  inn<Ie  from  the 
outer  rtide  in  this  miinner  04>uM  divide  nnythinjj  tliat  oJl'ored  any  i^eri- 
oufl  obstacle  to  the  return  of  the  hone.  The  athlitional  ca«.»s,  in  which 
this  method  w^is  siieeessfully  employed  by  Polaillon,  are  briefly  luen^ 
tioned  in  a  thesis  by  liardon-Jjacroze/ 

An  open  arthrotomy,  l>y  whirh  the  flurgeon  in  ennhleil  to  see  and 
remove  the  obstacles  to  ro<hiction,  is  not  only  niore  likely  to  \*e  8uc- 
cessful  than  sulMMitaneous  division,  but,  if  carefully  done  when  the 
tissues  have  e)ot  l>een  lapenitoil  and  inHame<l  by  reeent  forcible  attempts 
to  reduce  by  tnic*tion  ami  nmnipulation,  i^  also,  in  ray  opinion,  n'»t  more 
dangerous.  If  the  conditions  prove  during  the  operation  to  Ihj  unfa- 
vonible,  excision  of  the  h(*ad  can  l>c  easily  substituted.  Sonehon's 
statistics  show  G9  per  cent,  of  the  results  classtnl  as  '*  fair,"  **  gixxl," 
and  "  verv  froml  "  after  redtietiim  by  arthrotomv.  Anionp^  nnfavorable 
romlitions  art;  tf>  be  counted  fracture  of  the  j;lenoid  cavity  or  its  (mhmi- 
IMitiun  by  a  mass  of  fibrous  tissue,  fracture  an<l  markwl  displneeniriit 
of  the  greater  tulM?n)sity,  and  the  need  of  extensive  dissection  to  return 
the  head  t-n  its  place.  The  effect  of  the  latter  is  shown  in  the  <Mmi- 
prtratively  freqnenr.  (16  per  cent.,  Souchon)  necrosis  of  the  head  after 
i-etluction.  Possibly  this  «»ould  l>e  avnldeil  by  keeping  the  libenitin^ 
incisions  well  away  from  the  l>one.  Kna[)p,  n'viewing  twelve  cases  of 
reduction  by  arthrotomy  and  twenty  of  excision  of  the  head,  advised 
reduction  only  in  comjmratively  recent  caaes,  excision  in  the  old  ones. 
In  a  number  of  cases  the  sur^on  has  resorted  to  excision  after  bavit^ 
failed  to  re<luc»^  by  arthrotomy. 

In  anterior  disktcations  rednc^tion  by  arthrotomy  niny  be  done  by  aa 
anterior  incibiou  along  the  border  uf  the  deltoid,  aided  if  necessar}'  by 
a  horizontal  extension  outward  and  detachment  of  the  corresponding 
part  of  the  deltoid  fn>m  the  acnimion.  This  gives  free  access  to  the 
outer  |wirt  of  the  head  and  capsule  and  permits  the  removal  of  the 
latter  from  the  glenoid  fossa  ii  it  has  become  adherent  to  it,  an  alMV>- 
hitely  necessary  step  in  many  eji.se^.  The  liberation  of  the  head  on  the 
inner  side  and  behind  is  much  more  difiieult,  and  the  inability  pn»p- 
erly  to  accomplish  it  ap|Kars  to  have  been  tiie  t^use  uf  the  rather  fre- 
quent almndonment  of  the  attempt  and  the  subsititution  of  excision. 

The  artcr-treatnicnt  nNpiircs  maintenance  of  a  position  that  effectu- 
ally opjxwieA  recurrence  and  a  rather  eiirly  n;sort  to  very  limited  passive 
motion. 

Dollinger*  recommends  an  incision  on  the  inner  side  of  the  ceplwilic 
vein  from  the  clavicle  to  the  insertion  of  the  jw-ctoralis  major,  deeiJeniMl 
between  the  deltoid  and  |>ectond  until  tlu'  coraco-brachialis  an*i  imkv 
titralis  minor  are  ex]>osed  ;  th(*sc  are  dniwu  ajuirt,  tlic  humiTUs  rotjited 
outwanl  to  bring  the  tendon  of  the  siibsciipiilaris  into  the  field,  and  ihr; 
latter  divided.  The  head  can  then  l>c  easily  replaced  in  its  s<»eket. 
He  had  employed  it  succe-ssfuUy  in  seven  nnoouiplicated  caseA,  but 
does  not  tfpeak  of  die  late  n'^ulu. 

'  Ranliin-ljuimm:  Dm  f4«llonii  »nUM-rttUka^iM  rnmme  Rioyftn  d«t  rfducUan  do*  taz»- 
tluti*  udcirunrM  du  cottflo  cl  dc  IV[wulc.     Th^'  df  l'»rii,  ItStH^  No.  lIOQ. 
■  [MllDvvr;  OtiUulbUtt  fUr  Oiir,  lUOi,  |>.  y/77. 
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Excision  of  the  head  in  almost  nlwayn  to  he  prcforn'd  uLcii  tlio  dislo- 
.tttiuii  Ikih  hiivii  iXHu\tVwaU*i\  hy  fracture  of  eitlicr  tlut  iniatotiiii'Hl  i>r  Uic* 
"■^rgical  neck,  hoi-ause  the  rehultaut  coiulitions — faulty  {K»bitioii,  incr«i8e 
of  a(ll)esions — greatly  increase  the  tlitlicuhy  of  rwlnclion  ami  ronder 
ilic  functional  rt-^nlt  |>o<jr  if  rcHluclion  is  et!GCtt>d.  It  hay  been  done 
by  an  axillary  iiioision.  especially  in  cases  complicated  by  fmctiirti  of 
the  anatomical  neck.  This  njctlHKl  is  of  comparatively  etihV  execution 
and  may  pmpcrly  \ye  n.HNi  when  tliere  is  no  thou^Iit  of  attempting 
nxhictii>n  ;  uthcruirio  the  unttrrior  iiici^iou  ^lumld  l>e  iiHcd. 

Fnctores  of  the  sorgic&l  neck  of  the  humenis,  which  has  not  infre- 
quently \icvn  cauj^nl  by  tlie  attempts  made  to  nthice,  ha»*  iwjmetimcs 
been  taken  advantage  of  to  phice  the  limb  in  a  better  position,  and 
Despn>54'  recommends  tlmt  it  should  Ik.*  intentionally  pnxlnced.  Others 
have  done  it  with  the  <tbject  of  gub?^juently  preventing  its  reunion  and 
e8tahli:*hing  a  fal?«<'  joint  iM'tween  the  iip|K'r  end  tif  the  8liaft  and  tlie 
glenoid  fossa.  iKr^priW  first  operation*  was  done  with  the  <»bject  of 
obtaining  a  pi^udarthrohi.s  at  the  .seat  of  fiiictiire,  but  bouy  union  t<.»ok 

{ila<»e.  The  usefuhiess  of  tlie  lind>  uas,  however,  8o  much  increased 
)y  the  change  in  its  |K>-iition  that  lie  rcpeale<l  tlie  oj^eration  upon 
antitlier  |>ati(:*ut  merely  t*}  eflect  this  rhaugr,  and  was  in  this  i^ise  also 
well  witisfi(Ml  wiili  llie  result.  The  projwiMd  to  giMienilizt.'  the  jiractice 
does  not  ajipear  to  have  been  received  with  much  favor  by  fiis  col- 
leagues in  the  Surgical  Society. 

Other  features  of  this  subject  have  l)een  considered  in  the  first  jKirt 
of  this*  chapter. 

Dr.  J.  Ewing  Mcars*'  divide<l  the  surgical  neck  sul)cutaneously  with 
an  AdanisV  saw  and  obtaimnl  an  excellent  ri'snlt  by  pAcudarthror^i^, 
Hi**  jKitient  was  a  man.  thirtv-uine  years  of  age,  and  the  <Iisloc4ition 
was  of  two  years'  standing.  The  *aw  wa?s  entcrc<I  on  the  outer  side, 
ami  the  division  was  ejjsily  effected  in  alwut  five  minutes.  The  case 
dewrvt»8  to  be  rememhoreil,  an<l  the  motho<l  is  to  Ix*  [irefernKl  to  frao- 
iuring  as  lc»*  dangerous  and  mori'  preiise.  The  establishment  of  a 
fain*  joint  would  bo  more  certainly  effected  by  the  removal  of  a  pit^ce 
of  ihe  shaft. 

OOKOSNITAL   DISLOCATIONS. 

This  torm  as  ooromonly  eraploycni  erabmoes  all  dislocations  which 
are  reoognixed  at  birth  or  whirh  probably  existed  then,  and  which 
have  no  rBOOgnljMbIc  iniumatic  ^iius*'.  They  pro«»nt  three  distinct 
forms  :  1,  one  due  apparently  to  irregular  deveh>pn)ent  of  the  joint  ;  2, 
one  in  which  the  InrnKs  are  normally  fonnwl  and  in  which  the  displace- 
ment may  have  (N'curnil  during  delivery  ;  3,  a  thini,  also  with  normal 
bones,  in  which  the  displacement  is  the  late  result  of  a  imnilysis 
anttslating  birth  or  causoit  iluring  delivery.  While  this  supj>oscd 
etiology  is  not  completely  established,  yet  the  condition  of  the  |iartA, 
the  displacenieuts,  and  the  symptoms  of  each  gn>m>  arc  so  distinct  that 
i\te  grouping  is  justified  even  it  the  etiology  shotihl  prove  to  be  differ^ 

>  DMrprt« :   ftall.  di^  l»  Sncr.  dn  Cbir.,  1979,  p.  74S. 

»  I>nair^:  Ia^.  fit.,  y.iZ.  

*  Umni  PUlEdelpbU  U«diai1  uid  Sanricml  Reportvr,  1977,  vol.  nrrll.  p.  1H7. 
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Mi.  There  an*,  in  aiJdition,  caacs  of  timamalir  dtslncstkm  duritnr 
ridiverv  in  which  the  natoreof  the  traamatieni  is  evi*)rrir  inr!  th**  <Y«n- 
dition  iri  irniiKKliatelv  reoogniwd  and  oomectcd.  Son**-  nf  thi-  jmnlviic 
fomw-  have  bwn  Jescril«  ns  ** obstetrical  paralyses"  {ritif  in/rtt). 
The  forms  that  hAve  licen  observed  are  the  subcoracoid  and,  inttch 
mc>n-  frc«|ii<*n(ly,  the  «iibarniinta1  ur  8iil>5pinau8. 

The  cnnditi'^n  ia  a  rare  one  ;  ite  relative  fref|uenry  h  >hown  hv  KKVn- 
IcinV  MilUn'tinn  of  OS  (N>iip'nital  dij^hx-ation*?  tr«itt<l  in  Von  IjEini;*^- 
Um-UV  elinir,  of  which  fMi  were  of  the  hip,  5  of  the  shoulder,  2  of  llw 
hcud  of  the  RuJiiis,  uiiil  1  of  the  knee.  I  have  seen  five  oaapA,  all 
ba<rkwanl  dinhM-atiiuH ;  four  of  tliem,  poaaibly  all,  belonged  in  the 
fiecond  irroup  afmve  named. 

In  jiijpjxtrt  of  the  th<N»ry  of  a  pre-natal  ori|ftn  are  the  fact**  that  the 
leHion  !H  v^nietime--*  double  or  a.<^0M>iated  with  other  eongeniT;  '  *  '  -t% 
and  that  in  one  «u*e  *  two  ehtldren  of  the  same  family   wen  rlj 

affeetevl  ;  and  yt't  it  is  not  ini|io^^ilile  that  lK»th  shoulders  or  two  bdd- 
oeAnive  children  could  receive  the  name  traumatiKni. 

Ist  (Jroup.  Iiregular  development.  For  our  knowIe*ljrc  of  the 
pathological  chanj^  we  are  indebted!  to  R.  W.  Smith.*  In  his  ra^ie  of 
double  «nl>4*onicoid  di*dof»tion.  a  lunatic  woman  twontv-nine  years  old^ 
"there  exi^te*!  *>n  the  left  nlde  HCiircely  any  true**  nf  an  articnlatinp 
«nrf»fv»  in  the  situation  which  the  glenoid  cavity  oc<'upies  in  the  normal 
8tiit4.* ;  hut  there  had  Iteen  forme<l  u|w>n  the  costal  surface*  of  the  scapula 
a  fWK-kct  of  a  glenoid  shape,  meaHuring  alx>ut  an  inch  and  a  half  in  ita 
ver(i(3il  dinniion  and  an  inch  and  a  cjuartcr  transversely  (Fig.  2X0). 
It  renchiMl  upward  to  the  under  surface  of  the  eoracoid  pnHHw*',  from 
whieli  the  head  of  the  humcruis  was  merely  sejMirate<l  by  the  ca|ksiilar 
ligament.'*  The  glenoid  ligriment,  |»erfe<?t  in  every  respect,  exterKl<<(l 
all  around  it.     The  oapule  was  |>erfe<*t. 

1*he  heail  of  the  humerus  (Fig.  2K1)  "  wim  of  an  oval  shape,  ita  lon|r 
axiH  corresponding  with   the  shaft  of  the  bone.     The  oval  altape  was* 

f)rincipallv  due  to  the  deficien»y  of  its  |H»sterior  |)art,  and  there  exiM^ni 
>etween  tlie  greater  tul>ereU'  and  tiie  margin  of  the  head  of  the  tM>ncs 
whero  the  inventing  cartilage  terminated,  a  hroad,  shallow  <leprv*sftion 
oorn.*fS|H)nding  to  the  e«lge  wliich  He{)arated  the  normal  from  the  abniir* 
mal  jK>rfion  of  the  glenoid  cavity.  The  ehafl  of  the  humerus  waa 
Htnall  and  jvcmingly  atn>phie«l." 

U|wm  the  right  side,  although  the  condition  of  the  l)onc  wiia  M>me- 
whiil  tlirtfTcnt,  the  chanK^teri-tic  features  of  the  ileformity  were 
Himilar. 

In  hia  double  sulmcrumial  <'Atie,  a  lunatic  woman  forty-two  ycani 
old,  "  there  was  no  trace  of  a  glenoid  cavity  in  the  natiind  situation  ; 
but  upon  the  external  suriiw'e  of  the  ntvk  «»f  the  scapula  tliere  wa«  a 
wcll-!orme<l  socket  which  received  tlie  liead  of  the  humerus.  It  waa 
an  inch  anil  three-<|uarterM  in  length,  and  an  inch  in  hrendth  ;  it  whm  n 
littl>-  hroiuier  al>ovc  than  iM-low.iind  it:*  ^lunmit  was  lof^A  thun  a  (iimrti*r 
of  an  inch  from  the  un<lcr  surface*  of  the  acnmiion  procesjc  It  vnui 
<lirected  outwarti  and  forwuni,  was  covered  with  cartilage,  and  Hur- 


■Hctii](lr>r:  Arrhirtwuf  PtHiiurim,  April,  1890. 
>  B.  W.  BmlUi :  Fraotum  witl  I tlalomtiotu.  1817. 
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ronrwlod  hy  a  perfect  glenoid  ligament.  The  tendon  of  the  biwps 
nuisele  arose  from  the  most  internal  jwrt  of  its  KuiKrior  extremity, 
wlii-uee   it  |)aKs(Hl   downwnnl   and  outward  very  nhljqiu'iy,  in  order 


l-^o.  280. 


FlQ.  ^1. 


R.  \\.  Smltir*  cwo  urd'iable  mngvnJUl  fubcor- 
mc"Ui  tlUlucAtlon  of  lb«  shuuldcr.  8ciipulA  of  left 
ftlde 


m  ^^^^^  TbciftiDu:  Icltliamonit. 

^^H^      ^  "^M  to  reach  tlie  bicipital  (rroove  of 

J^K|^^^  V  the  humerus.   TheaNillary  mar- 

^ff^t^^  ,  Jf  \pn  of  the  sonpula,  if  pn>lnnged 

upward,  would  have  {Kisisrd 
nearly  altt>]t:ether  internal  to 
the  ahnumial  i*ocket.  .  ,  .  The 
CApsular  ligiuuent  wiw  pi'rfwt. 
Tlie  scapula  wa.s  HmnlhT  than 
natimil.  and  its  muscleti  badly 
dcvelo|)ed." 

"  The  head  of  the  humerus,  upon  the  ri^ht  side,  was  of  an  oval  or 
oblong  form,  somewhat  bn>ader  above  than  Ik'Iow  ;  its  anterior  half 
alone  was  in  contnct  with  the  glenoid  t-avity.  This  portion  was  cov- 
crcnl  with  cartilage,  the  remaining  half  l>einp  rough  an<l  s*^«bntnj*,  and 
totally  destitute  of  articular  r«rtil;ige.  The  innrr  <«ilgeof  the  hnmeru.H, 
if  pn>longe<l  up>rani,  would  have  f»a8f*e<l  la-twcen  these  two  p<»rtionsof 
the  head  of  the  bone.*' 

'*The  grcntrr  ttiln'rcle  H'a.'?  natural,  but  the  lesser  was  plongiite<l  and 
curved,  forming  a  most  remarkable  proc^-ss  ;  it  was  an  inch  in  length, 
and  Ixjpe  some  ni^'mblanoe  to  the  cvraoii*!  procc»s  of  the  scapula.  At 
its  r(N>t  it  pn^'titinl  a  smoi^tli,  ermvex,  pulley -sha|>e<I  surface,  rc»und 
which  fMiHHc*!  till-  tendon  of  the  bice(>s  muscle."  The  left  humeruA 
difftTc*!  fnmj  tlu*  right  onlv  in  the  .snmllrr  size  of  the  lessi-r  tuVM'n»sity. 
ll<itJ»  tlies<»  ca.Hes  wept»  tirst  iwen  by  Smith  upon  the  autopsy-table,  and 
he  eive»  no  history  as  to  the  length  of  time  the  deformity  had  lasted. 
lk>th  individuals  had  l>een  for  many  years  innmtCH  of  the  lunatic  aaiy- 
lum,  and  the  see^mtl  one  w:is  subject  to  epileptic  convuLiionSy  in  one  of 
whirli  she  die*l.  it  must  be  admitte<l  that  the  apiK'uniuccs  are  not 
incoin)uitible  with  the  lh«Hjry  of  a  |>osi-natnl  origin,  j>erlmpM  by  taut^ 
cular  at'tion  in  an  epileptic  i^onvulf^imi,  a.s  in  KruDkel'H  caae  of  doable 
timultuneoui!  dislocation  quoted  above,  p.  ^j\)o. 
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Tlic  three  cases  of  single  BulK-oracuiJ  dinlucation  olwen'til  diinnf? 
life  Ity  Sfiiith  seem  to  have  been  j>ar4lyt)c  di<$l4X!ations. 

2d  Group,  Suhacroinial  or  ^ubttpiunua^  profxiUy  caii^ed  during 
tif/trrrt/.  These  appeiir  to  be  inut*Ii  the  most  frequent;  GailUinl, 
(juoteil  i)y  Malj^igne,'  re|M>rtetl  one,  KuHter-'one  of  lx>lh  bliouldcns 
acudiJer*  two»  I  have  seeu  four,  possibly  Gve,  and  A.  M.  Pheljw  * 
n'l^mrtiHl  one  ea^e,  and  told  me  he  had  SL*en  six  others.  Cumslon  *  rc*- 
(K)rt,s  one.  My  rea-sons  for  thinkin^j:  this  group  probably  traumatic  are 
ihat  the  liiiutalions  of  niotiou  closely  resemble  those  of  tin*  fiimihir 
traiuuutie  dis|fie:itioii  in  ndult^^,  and  that  the  bones  as  sho%vn  in  a  few 
opcmtifin^  and  in  the  nidio^raphs  of  thrcn*  (»f  my  «ls*s  (IMatc  XLII.) 
differ  from  the  normul  only  in  being  smuiliT.  In  mv  four  cax-s,  Scild- 
der's  two,  and  Ciimston's,  the  right  arm  was  all'eetetl,  in  Gaillaxtl'6  the 
lefl ;  and  it  seemed  i»ossiblc  that  as  tlie  right  shoulder  is  in  i'ntni  in  the 
great  majority  of  births,  tho  niusf  might  be  its  prt»ssure  ajraint^t  llx* 
an'ti  of  the  pubLs.  Agaiur^t  this,  or  at  lent!  limiting  it,  is  the  double 
disl<K'ation  in  Kiister's  and  the  bre^-ch  presentation  in  one  of  mim*. 
Of  four  cases  of  head  presentation  delivery  was  instniroental  in  om% 
easy  in  one,  diilieult  in  two. 

Ki'ister,  oj>erating  uj»on  one,  found  the  glonnid  fosf«  normally  p1«c(?d 
but  small,  nud  the  humrrns  minted  on  its  i)osterior  Iwnler.  In  a  cnso 
I  openited  u|mju  an*!  in  Cumston*s  the  eonuitions  were  the  same,  I>r. 
Phelps  tolil  me  he  had  fouu*i  the  fossa  defe<'live  at  its  posterior  mar- 
gin, as  if  a  piei-e  had  been  broken  off.  Radiographs  of  tlirec  of  rnv 
cases  show  an  apparently  normal  glenoid  fossn  and  humerus,  but  all 
the  bones  of  the  limb,  in  all  f(»ur  rases,  were  snmlliT  than  those  of  the 
other.  My  patif'Uts  when  examine<l  were  six,  nine,  nint',  and  rh-vcn 
years  old  ;  StuHlder*'^  were  seven  and  nint.*,  Gaillard's  sixteen.  Cum* 
Bton^s  tive  ;  five  of  the  eight  were  girls. 

The  head  (tf  the  humerus  ran  hv  seen  and  felt  iK^nt-alh  and  behind 
tlie  acromion  (Fig.  2^2),  sometimes  <juile  close  to  its  normal  (M^^sitirmy 
sometimes  much  further  back  ;  in  (iadlard's  at  about  an  equal  dihtanrr 
fn>m  tlie  two  ends  of  the  spine  of  the  s*^apula.  The  elbow  is  directed 
fttrwani  ami  a  litile  outwanl  and  h  markedly  rtitaied  inwnrd.  Thin 
)H»sition  is  noted  in  all  and  is  evidenily  eharaeteristie.  Mtuion.  active 
and  pashive,  is  limited  in  all  directions-,  cs|H.'cially  outwanl  n.)tation  and 
adduction.  Scndder's  and  Cumston's  electrical  examination  of  the  muB- 
clew  showe<I  little  diffcR^nce  iKtw-f^n  the  two  sides  ;  in  one  tif  niine  tb^ 
muscles  supplied  Ity  the  museulo-spind  and  mus<.'uliMMitaneous  nerves 
were  markiMlly  fmretie,  in  two  all  were  normal,  and  in  one  r«ttntii>n 
of  Uic  forearm  w;is  weak,  but  its  range  was  complete.  In  all  luy 
caaes  the  condition  was  notice<i  at  birth ;  in  one  the  child  cried  wh<-n- 
ever  the  lindj  wa^  Imndh^l,  but  al\er  two  months  moved  it  voluntarily. 
In  my  fit\li  (<loublful)  cjise,  seen  in  1H8C,  the  dcHverj'  was  icmtni- 
mental  and  very  ditlieult ;  the  child,  now  dead,  was  four  yejirs  old 
when  I  saw  liim  ;  the  attitude  of  the  tind)  w:is  similar  to  that  above 

<  MjdffAiirnf :  l^ac,  ch.,  p.  .VW. 

*  Kuitt<?r:   Kill  rttirtiry  Trii-ttniitm.  IHSe,  p.  SS6. 

*  >»ct>i!»J*»r r  ArchiTwi  of  IVdintrioH.  April.  IHBO. 

*  Phelpft:  TmiMTtionpt  AnifricAn  TiHUtHc  Amtir|»tl»D.  1986. 

*  CUButtiM  ;  AtuiTicaii  Jnurual  Mi-«lit-ttl  Hcienr**,  Jutui,  IIMQ. 
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dc'HiirilKMl,  and  all  voIii!iUir\*  motion  at  the  shoiiMor  was  lost ;  I  o 
it  at  thf  timt"  as  an  •' obstt^trical  ixiralysis." 
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Oa&teQlul  subeplaoiu  dUIocUlun  of  ibc  sHoulder, 

The  treetment  in  Cinilhird'fi  cslsc  i.s  intvtvstin^j^:  Four  timo}*  in  the 
ctiurH.'  of  a  woek  hi*  nimle  liori/oiital  imrlion  on  the  ann  by  tnwms  *»(* 
a  M'ei^ht  of  s^ixtot^n  |>(>unf!rt,  continue*!  for  iifut*n  or  twrnty  minutes, 
ami  rfinfon-ed  oocasiitnully  hy  traction  witli  his  hands.  On  the  loAt 
ot^casion  tlie  head  moved  an  inch  and  a  half  along  tht*  scapula  to  the 
(•ilire  of  the  glenoid  fo^^a  and  wa;*  then  lhn*wn  inti»  it  by  a  movement 
nf  leverage.  It  almost  immediatflv  came  out  agiiin.  The  next  day 
it  was  again  re<luce<l  and  kept  in  ]>laoe  for  an  httur.  Ten  days  later 
it  was  nguin  n*<luccd,  and  the  arm  tixed  by  a  bandagi* ;  thi.*^  time  the 
retluclion  persistwl.  Two  years  later  the  limb  wa.*»  found  to  have 
gitine<!  half  an  inch  in  length  ;  the  patient  could  move  it  inwani,  out- 
W!ird,  forward,  and  !»ackwar<l.  i*ouId  lace  her  clothes  bcliind  her  back, 
carr\-  a  cimir,  feed  herself,  and  play  on  n  guitar. 

kfisler  o]H>nitcd  (excision  ^  u|K»n  one  shoulder  in  his  double  rase, 
but  tlie  iKiticnt,  who  \vt\s  fourttrn  niontlis  old,  died.  I  o^N'ratc<l  ufMin 
one  liy  an  incision  along  the  anterior  border  of  the  deltoid  with  a  hori- 
zontal outwanl  extension  from  itr^  up[H>r  end  and  dela4'hnieiit  of  the 
anterior  half  of  the  <leItoid  fnim  the  acromion.  The  tendon  of  the 
sub.Hoapuiaris,  which  wiw  tightly  alreiche<l  aerobe*  tlie  glenoid  ftiKsa, 
was  divide<l,  and  the  head  brought  into  place.     The  changt*  in  jKisi- 
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lion  mode  the  divided  del^Jid  loo  idiort,  and  it  was  left  unsutured. 
The  wound  heale<l  primarily,  and  reduotioa  vra^  niaiotaiscd.  The 
piitient,  who  had  been  brought  from  a  distance,  po^tsed  from  obeerva- 
tion  at  the  eD<l  of  a  rounth.  In  the  other  three  cases  the  usefalnesB  of 
tlic*  limb  WOK  tiuch,  although  the  attitude  was  awkward,  thai  I  advised 
against  c^nition.  Nothiiii;  wa>^  done  in  Scudder's  cases.  ClUDStoo 
used  a  po«t^riur  Lucision,  but  did  not  like  it 
For  3d  Group,  see  next  page. 


PATHOLOGICAL  DISLOCATIONS  AND  SUBLX7XATIOK8. 

Subluxation  or  complete  dislocation  may  be  made  easy  by  chaii|^ 
effected  in  the  articular  mrfaoes  or  the  rapsule  by  ilisease,  or  by  finral- 
yais  of  the  delutid  or  rotator  mur^^Ies  which  normally  aid  in  luaintAiu- 
ing  tlje  close  contact  l>etween  the  bones.  The  reported  insianotti  an?  noC 
very  numerous,  and  even  in  some  of  these  the  evidenoe,  clinical  or  po^ 
mortem^  Ims  left  not  only  the  character  and  extent  of  the  displaceiueiit 
in  doubt,  but  also  its  cri^ential  i^iisc.  Such  rabies  do  duty  witli  the 
diffenMit  writers  as  suppi>sed  example^  of  widely  different  Ic^ioiu,  fiucfa 
as  ikartial  traumatic  di«li>catiou^,  new  forms  of  <li«lo(ation.s  and  chrimic 
arthritiit,  (lurlt  *  gives  to  Adami?  (Todd's  Vftfrloprrdin,  article  SbouUler- 
joint)  and  C'anton  (London  MetJiaU  G*izftit,  1848,  Vi>l.  vi.  p.  410,  and 
vol.  viii,  p.  Ill)  the  credit  of  havinfr  first  shown  that  caiseii  dcscriSed 
OM  |Ktrtiul  dislocation  by  Sir  Astley  (,'oo|H-r,  Ihir^ravt;,  ami  other*  wcrr 
actually  exainple^j  of  chronic  non-;^uppurutive  urthritib.  In  bis  own 
dej?cription  of  the  changi*^  eifw:ted  by  tht-s  *lisea>e  in  the  ouoteil  ca^vs 
he  doen  not  always  discriminate  between  thoi«e  which  were  the  effect  of 
the  pi^tlongod  inflammation  and  thi>^^  which  should  prf»l>ably  be  attrib- 
uted to  an  ante(*etleat  trautiiatic  dislo<'ation  which  ori^iiiatiHi  the  pn>- 
cff^^  rtucii  a.>*  rupture  of  the   tendons  of  the   -■  ftuj*  and    infra- 

s|>inatUH  and  HubHcapuIarin  muhcle^  and   the  •  niont  of  a  large 

oiMHiing  iK'tween  the  cavity  of  the  joint  and  the  BuitM<>romial  bur>3i.  A 
dHhu^tiou  recurring  after  8uch  injuries  should  be  classed  with  the 
*"  habitual  di:4location8." 

Of  the  three  cla^'ws  made  by  Volkmann — dislocations  bv  distention, 
by  ilci*truction,  ami  by  deformity  (hoc  Chapter  XXXVi,)— the  i^^c- 
ond  i-*  by  fnr  the  mcwt  ran.\  and  the  thinl  iippcirently  the  mosft  coramony 
although  the  distinction  l)etwci>n  the  latter  and  the  tirst  cannot  alwavs 
be  dct*^rmine*l  cliuiodly.  Imlee<.l,  I  know  of  only  nnc  reconlcd  catm 
in  whirh  the  history  rfearlv  i^hows  an  acute  min-truumatic  effus^ion  in 
the  joint  promptly  followe*!  by  an  abrupt  apj)ejininci'  of  the  deformity 
with  instjtnt  n*lief  of  the  pain»  such  us  has  l>e<.'n  obs^'rvinl  at  tbr  hip 
and  knw  in  the  remrse  <»f  acute  rheumatism  or  the  eruptive  fevers. 
The  ca>*e  was  reported  by  Haunon  and  is  t^uoti^tl  bv  Malgaigne.*  A 
man  forty-tive  yean*  old  who  had  previously  suffered  M'iih  acute  rheu- 
matism iu  the  Icnee  and  hip,  became  feverish,  and  on  the  following  day 
had  an  acute  intianinintit>n  of  the  shoulder-joint.  The  pain  increases, 
and  on  the  nii^bt  between  the  tiftli  and  bixtli  days  became  suddenly 

1  Clurlt :  [*Atbolufi.  Anftt.  d«r  (MeukJcimoktMlteu,  1863,  p.  flO. 
*  lUlpUfne :  Loc  oit.  p.  502. 
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very  severe ;  the  next  morning  a  subof>meoid  dislocation  was  found, 
and  was  reduoe<l  with  some  relief  of  the  pain.  The  next  day  the  dis- 
location waji  found  to  have  partially  recurred ;  it  was  agiiin  reduced, 
and  the  limb  fixoil  with  a  bandage.     Recovery  folIow<HL 

Malpiigne  thinks  the  over-distended  capiinle  is  rupturetl  on  the  inner 
Hide,  and  thus  the  di^Kxiation  nmde  |K)S4iible  ;  tlu*  view  HoeniH  insufli- 
cient  to  explain  the  cany  partial  recurrence.  When  the  edunion  i8 
more  t^lowly  pnxluced  and  id  lai^c  the  liead  of  the  humermt  it*  sepa- 
rated from  direct  contact  with  the  glenoid  cavity  by  a  layer  of  liquid, 
the  depth  of  which  may  amount  to  one  centimetre,'  under  which  cir- 
cum8tuiK*ert  it  \a  evident  that  a  slight  force  would  be  i^utTlcient  to  dis- 
place the  humerus  to  either  side  and  without  rupture  of  the  aipsule, 
just  as  one  easily  produces  a  dinlocatiou  in  a  freshly  dis^eteti  shoulder 
after  making  a  Hmall  o]>ening  in  the  capsule  to  admit  tlte  air.  This 
rc<piircs  rttlaxation  of  the  wrapuhir  rausele-K  which  normally  hold  the 
bonet«  clothe  togi^ther.  and  such  relaxation  would  not  be  found  when  fiie 
arthritis  is  acute  and  pniiiful. 

A  cIb:?»  of  ca!»t^s^  of  whii'h  quite  a  number  have  been  reported,  are 
sometimes  descrilM^l  as  traiimalie  dislocati<ms  upwartl,  but  MalgJiigne's 
opinion  that  they  are  the  result  of  arthritis  is  now  generally  accepted 
for  inoBt  of  them.  They  are  characterized  by  the  projection  of  the 
head  upward  an<i  forward  and  rigidity  of  the  limb.  Malgaigne  f|Uotefl 
ft  cMfie  to  shttw  tliat  the  disphioemfnt  may  be  caused  by  carrying  the 
arm   in  a  sting  that  is  too  short  and  tiglit. 

Most  of  the  siiecinieus  of  di«bx*ntion  by  dcforviUy  are  open  to  the 
doubt  wliether  tney  niav  not  actually  be  nearthroses  following  trau- 
matic dislocations,  and  this  is  especially  true  of  those  in  which  the  dift- 
l(»cation  is  forward.  (Jurlt*  descrilte.'*  seventeen  specimens  concerning 
which  this  doubt  exists,  ami  1  think  he  might  well  have  a<ld<Hl  to  them 
several  of  those  which  he  dcseril>es  as  examples  of  chronic  inflammation. 


DI8L00ATI0K8  DUE  TO  PABALYSI8. 

Thin  variety,  rare  in  the  adult,  has  been  shown  by  the  investigations 
of  Duchenue  de  Boulogne 'to  lie  much  more  common  in  new-lwjrn  chil- 
dri*n,  the  jiaralysis  InMOg  due  to  the  pressure  of  the  force|>s  or  to  trac- 
tion in  dflivorv.  In  ciinHnjucnce  of  the  lack  t>f  supmirt  which  ensues 
u|H»n  the  paraly*iis  of  th**  mus(lc«  of  the  shoulder,  tne  weight  of  the 
lindi  i^auses  it  to  sink  downwarti,  the  only  remaining  support,  that  of 
atmospheric  pressure,  being  prc»sunmblv  overcftme  gradually  hy  the 
accumulation  of  liquid  within  the  capsule.  The  condition  of  the  joint 
then  n'«cmblcs  that  of  hydnirthn>sis,  plus  the  relaxation  of  thr  mus- 
cles, and,  as  has  l>cen  Bl>ove  ileserilH'tl,  any  slight  fonv  is  then  sufficient 
to  displace  the  head  of  the  humems  to  one  side.  Malgaigne  says  that 
when  all  the  muscles  of  the  tshoulder  are  fiaralyzcd  the  displatx^ment  is 
alwaytt  downwani  and  forward, and  usually  inauuplete  ;  and  that  when 
the  paralysifi  \»  |Nirtial  the  displacement  is  always  efTected  by  tlie  action 

*  AltN'ii  :  tlilrorg.  und  OpnfkL,  ▼»!.  tl.  p.  XBO. 
■lliirit:   \^nc  cit..  p.  '/Ti. 

'  iHichcntif  tU  RtMilnann  '  TV  I'Klrrf  riwt{on  localla^  1871.  24  9d. ;  Uld  Amm:  DIo|, 
4i  MM  ol  rbir.  pntiooe*,  art.  £p«al«,  p.  SU. 
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of  the  uiiparalyzod  niiifioios  and  is  rttliiciHl  hy  the  weight  of  the  linil) ;  in 
the  only  (*ases  of  the  latter  kind  of  whicli  ho  ha<l  knowlcHlgc,  two  in 
miMibcr,  llie  <liH|»ia<x»nient  was  Ijackwanl.  He  saw  in  a  man,  thirty- 
four  years  nK],  a  thmblc  j»anilytic  *lisli>oation. 

lij  nt'w-hitni  childri'M  rlic  disloralioii  is  said  to  !»<•  alw;iy.s  hackward, 
Biibanromial.  Duplirntic  siiw  in  I<mi  ytiirs  cijflit  c'as<*s  of  this  kind. 
Ill  all  tlie  cases  of  obstetrical  paralysis  wliir-li  l»e  liad  ?ii*<'ii  the  Humc 
group  of  inuselfs  was  alK'et^Ml,  muiU'ly,  the  delttiid,  infnt^pinatuft, 
biceps,  and  hraehiatls  antietiH ;  in  tk>me  tlieri^*  was  also  paralysis  of  the 
muscles  in  the  forearm  and  hand  supplied  tty  the  museiil(»-spinil  or 
ulnar  nerve.  I  have  stM*ti  jKinilysis  m'^  thu  Hiuue  muscles  (the  tlrltotd, 
biceps,  and  hmciiiidis  aiitieU'^)  a|)|»oar  spontaneously  at  the  ajje  i»f  oin* 
year,  with  conseipient  laxity  of  the  joint  that  permittee!  (lisU>cation 
forward  and  l»ackward.  When  the  paralysia  is  cauftcd  by  the  applica- 
tion of  the  forec(>s  the  mechanism  apjiears  to  lie  the  prpsKure  of  the 
edge  of  the  instrument  upon  the  bruchial  plexus  on  the  side  of  the 
neck  ;  in  other  eiis<.\s  it  is  the  prcssuri*  of  the  fni^'r  use<l  us  a  h<Kjk  in 
the  axilla  or  to  brinjf  down  tlur  arm  when  niis^'d  beside  the  head. 

In  one  of  Puchenue's  cases,  tre!ite<l  by  C'luLssaipnac,  a  I'kermaneni 
cure  was  obtained  by  a  fixation  dressing,  worn  for  tive  or  hx  wooksi. 

Occasionally  the  disability  of  the  nius(^h*s  is  due  to  n  traumutiRrn 
(myopathic  dislocation).  In  a  C4\se  reportetl  by  Wolff",'  in  which  the 
bra*!  of  tl)e  hummis  ha<l  sunk  almost  three  centimetres  Ix-low  the  acro- 
mion, and  the  disjibilitv  wa-^  verv  p-reat,  the  functi<»n<  of  the  limb  were 
much  improved  by  an  openititai  ;  the  joint  was  o|H'Ufd  [Histcrittrly  alone 
the  mar)rin  of  the  j;!enoi<l  l*t>ssa,  the  articular  cartila^  removinl,  itrK) 
the  Ixines  fimtcned  together  with  strong?  silver  wire.  The  ct>ntrol  owr 
the  limb  thus  obtaine<l  thwugh  the  scapula  was  such  that  it  could  l>e 
raised  and  lowere<l  ami  even  a  little  adducted  and  alnlncted, 

>  Wollf:  Berl.  kliu.  Wochonsctirift,  IbCMi,  No.  52.    Abstnct  in  Contr&lbUtt  flirCblr^ 

iserr,  p.  637. 
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ward,  dirergent 


Backward,  Ut«nl,  foi^ 


Anatomy. 


On  eith 


ide  of  tlio  It 


rl  of  the  hi 


ciirier  siae  oi  mo  lower  imhi  oi  me  numcrus  \&  a  pronnnonce, 
thi»  epitHHiilyK*,  wlucli  tuiii  be  ('a>il_v  folt,  and  is  of  gruat  imfKnianco 
in  the  rci'i^ffnitioii  of  any  change  in  the  relations  of  the  Ujues  that 
ci:m«titnte  the  ellKiw-joint.  The  inner  one,  conim«)nIy  rallcM]  the 
opitnK'hlwi,  i.s  more  pi-ouiinent  and  well-<letine<l  than  the  outer  one^ 
and  it8  upi)er  margin  joint*  the  shatY  of  tlie  humenis  Ijv  a  sharp  curve, 
wliile  on  the  outer  p^ide  of  ilie  nhaft  the  supinator  ri*lge  connects  the 
side  of  the  i:*haft  with  the  epicoudvie  hy  a  jr^adual  plope.  Ik-low  the 
rpitn«'hlra  is  the  t1attene<l  side  of  the  tnM-hlra,  pDJertinG:  downwani 
and  forward  alnxit  half  an  inch,  with  a  isharpf  wcll-fiefuied  margin 
vfhirh  is  [iiaskeil  hy  the  ulna  when  the  bones  are  in  plaee.  Fmtu  tliis 
ed^  tile  artteiilar  surface  of  the  troeldea  passt-s  outwani  like  a  iM»ne, 
\U  iiiaineter  iM-cominjj  rapiillv  smaller  f<»r  about  half  an  inch,  and  then 
euhirges  a^ain,  but  le?w  abniptly,  for  nearlv  an  i^pial  distance.  AUive 
it,  posteriorly,  is  a  deep  depressiiin,  the  olecraiu»n  fossa,  into  which  the 
tip  of  the  olecranon  is  ri*ceive<|  in  full  extension  of  the  joint,  and  above 
it,  aDteri(>rIy,  is  a  c<»rresponding,  smaller  one,  to  roc<'ive  the  tip  of  the 
coronoid  pn»ces«  in  full  flexion.  On  the  outer  side  of  the  anterior  and 
lower  (jart  of  the  tn.>chU"a,  and  wiKirat^nl  from  it  by  a  shallow  vcrtiail 
groove,  is  the  capitellum,  or  radial  head,  of  the  htimeru!*  with  which 
the  hea<l  of  thr  rudius  articulated,  a  roundctl  prominence  Iwiking 
directly   forwanl. 

The  ulna  articulates  with  the  trochlea  by  its  grc*jiter  sigmoid  cavity, 
which  has  a  irnlnil  longitudinal  ridge  tittinginto  the  central  deprcstsion 
of  the  tnM'hIra,  aud  op|Mi?«ing  displacement  to  either  side. 

The  mdius  articidat4's  with  the  **apitelluni  by  the  slightly  concave, 
circular  np|M'r  surface  of  its  cylindrical  head  and  with  the  leaser  Mg- 
moi<i  (^iviiv  on  the  outer  side  of  the  ulna  and  coracoid  pnK'cse  by  tiic 
side  of  it>t  head.  This  articular  surface  on  the  side  of  the  head  is  alMUit 
tiirec-oightht^  of  an  inch  long  (from  alM>vi*  <lownwnni)  on  the  inner  and 
posterior  side  of  the  bone,  the  {>art  that  is  in  contact  with  the  ulna  in 
supination,  but  is  shorter  on  tlie  out«r  side  at  Utc  part  which  cium"^  in 
coutjiet  with  the  ulna  in  pronation. 

The  long  axia  of  the  trochlear  cones  and  the  ovoid  capitellum  c<iin- 
cide  with  one  another  and  represent  the  axis  <if  the  joint  for  flexion 
and  exten^ion  ;  thi«  line  cros«*M  the  lower  end  of  the  humerus  fr«»m  a 
|M^>int  jiiAt  below  and  in  front  of  the  external  epioondyle  ia  one  tJiat  in 
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just  covered  by  t!ie  lower  part  (»f  the  epitrochlea,  ami  is  ineliiK'scJ  <lonrn- 
wani  and  Jiiwaixl  fnirn  tlie  irunsverse  axis  itf  the  lower  end  of  iJm? 
hiiiueriis,  bo  that  tlie  Jnng  axis  of  the  foreanit  doe^  not  ctiinridc  H*itli 
that  of  the  arm,  but  deviates  to  the  outer  side  as  it  jMisseddowiiwunL 

When  tlie  bones  are  in  |»laee  and  the  foriMinn  fully  exterulitl  llw^ 
upperniitst  part  of  the  okmiiiciii,  the  '*  point  of  tli*?  ellx>w/'  lies  tin 
or  elo.s<'  l>elow  a  tmnsverse  line  draun  behind  the  lirnb  from  tb<'  t-pi- 
tnx'hlea  to  the  epi<HindyIe ;  atid  when  the  ellwtw  i^  Hex(?*l  at  a  rij^bl 
angle  the  Hanie  point  lies  a  little  tuoi*e  than  au  inch  dirc^'tlv  be]<iw  and 
nearly  n»i<l\vay  oetween  these  two  promiueneeH  in  llie  pnJ<mg!ation  of 
the  long  axis  of  the  Hhaft  of  the  hurneru<%.  Onlinarily  the  relations 
<if  tbest'  three  |Ktints  to  one  another  eau  be  rwidily  deterinine<l.  even 
when  the  region  is  swollen,  and  they   arc    the  most  eonvenient  and 

trustworthy  aid  in  the  n^eog^nition 
of  tlic  existence  of  a  disloculion  of 
the,idna. 

The  outer  border  of  the  head  of 
the  nidius  mn  l»e  frit  :ib«>ut  tbre^v 
quarters  of  an  inch  lx*low  the  i-pi- 
eondvh*  in  a  linr  dniwn  from  (he 
latter  to  the  wrist,  and  it  can  be 
felt  to  move  wheJi  tlie  hand  13 
gently  rt>tated.  This  »  the  unly 
p<»int  where  the  interartieular  line 
is  distinctly  accessible  to  ]ial|itt- 
tion  ;  at  all  other  point:?  it  is  biu 
.Q  thickly  covcre<l  by  e*)i\  fmrtA  or 
ninske<l  by  the  fmmllelisni  and 
close  contact  of  adjoining  surfarct*. 
The  intvrnal  latcnd  ligament 
arises  above  from  the  anterior, 
lower,  and  post^'rior  [Mirtiim  of  the 
epitrtM'hlea  and  is  broadly  ins<-rt<?d 
below  along  the  inner  margin  of 
the  greater  sigmoid  cavity. 

The   external    lateral    ll^rncnt, 

shorter  and  narrower  than  lli<*  in- 

Th«  boa»  of  the  elbow :  Mb«  *»!•  of  motion,  temal,  arises  aUne  just  Mow  the 

(  iLLAcxj  pnicondylc    and    l)e<'nmes   blended 

Mow  with  the  orbictilar  ligament  tliat  surnurnds  the    heatl    of  Uie 

nidius,  some  of  its  po**terior  fibres  being  continiie<i  to  the  nina. 

The  anterior  and  |K)sterior  lignments  are  thin  and  loose,  and  cloaie  in 
the  joint  l>ctwc<*n  the  lateral  lig;iments  in  front  ami  Mdnd.  rr*«|>eclivelv. 
The  orlncidar,  or  annular,  ligament,  placcit  like  a  ring  alxtut  ihr 
heatl  of  the  radiuH  and  the  adjoining  {Ktrtion  of  it.-*  net^k,  iKinii»it54 
three-f  Mirths  of  a  circle  of  which  the  remaining  fourth  is  formed  by 
the  lesser  sigmoid  <»avity  of  the  tdna  ;  it  is  thus  attaehed  by  it«  two 
ends  to  the  ulna  and  encircles  the  head  of  the  nidins.  It  is  reinforc<»d 
externally  and  posteriorly  by  the  libri's  of  llieextenml  lateral  ligament. 
The  Bvnovial  »ac  extends  l>evond  its  lower  bonier  for  a  short  distance 
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along  the  nock  of  the  radius,  aud  is  then  reflected  upward  and  attached 
to  thitit  bone. 

Tlie  ulnar  nerve  possoa  close  behind  the  joint  nn  tlie  inntr  side 
liotwcon  the  olecranon  and  ei>iiro<*hleii  in  close  relations  with  tlic  cup- 
8ule  und  lutenii  ligament. 

Frequency. 

In  order  of  frequency  the  dislocations  of  the  elbow  come  next  after 
those  of  the  shoulder  and  Hngers  (Chapter  XXVII.). 

Kronlein's  109  cases  arranged  aoconling  to  age,  sex,  and  variety  are 
as  follows : 

Taelb  of  109  DiaLocATioNs  of  the  Elbow  (Khonleis). 


vutotr- 

Btt. 

Af«. 

M. 

r. 

X-VH 

U^» 

n^ 

n-w 

41-40 

h\-m 

1 

n-40 

rorwmi,  tMckwnH               ... 

9 

17 
6 

44 

& 

u 

1 

» 

4 

a 

1 

I 


This  shows  the  same  prefwnderance  in  males  over  females,  4  to  1, 
that  is  shown  by  dislocations  in  general,  and  that  the  great  majority, 
M(l  out  of  100,  i>ccur  during  the  (irst  twenty-four  yetirstif  life.  Atten- 
tion wat  caUt'd  in  Chapter  XLII.  to  the  diflerenee  in  reHj»oct  of  age 
iH'tween  dinKMSttious  of  the  elbow  and  those  of  tlie  .^tioulder,  the  latter 
being  rare  at  ilie  age  when  the  former  are  common,  and  mi»st  fre<|uent 
in  middle  life ;  and  KronlcinV  opinion  was  there  <)uote4l  that  fractures 
of  the  clavicle  are  in  childhood  tuee<|uivalent  injur}* — that  is,  are  pro- 
duoe<l  by  the  same  cauw — of  dislor;iti*)ns  of  the  shoulder  by  direct 
violence  in  middle  life,  and  tliat  di^^locjitions  of  tlie  cI1h»w  are  the 
equivalent  injury  of  di.-*hx»ahonji  of  the  ^houltle^  by  indirect  violence. 
Another  possible  explanation  of  the  frequency  in  r}iildIn»iM|  iis,  I  iliinlc, 
thi*  hv|tcrexten«^ion  of  the  joint  which  is  marked  at  liuit  age  and  ia 
UAually  wholly  loct  in  adult  life,  at  least  in  males. 

Olaflsification. 

The  different  forms  of  diilotialion  of  the  elbow  are  numeroufl,  for 
the  two  bones  of  the  forearm  may  l»e  displace*!  together  In  any  one  of 
the  four  principal  direciion**.  or  each  may  take  a  difTerent  direction,  or- 
either  may  l>c  disl<H*atcd  while  the  other  retiiainf-  in  place.  The  num- 
ber of  nanie<1  forms  hah  l)een  (*till  further  inerf*ased  by  making  in  H»me 
a  diHtinctiou  Ix'twecn  '* complete"  and  '*  incomplete"  wliich  no(  only 
is  not  justifie<l  by  any  corres|x>nding  important  pathological  or  clinical 
difference,  but  which  alni  doe«  not  even  t'omvip(Jud  with  the  di'finition 
of  '*  incomplete"  given  by  thf>se  who  make  most  um*  of  the  term. 

Many  of  the  varieties  arc  cIos<'ly  nljivil  to  oneanotlirr,  nnti  pro<lncc<l 
by  cau*K.>s  that  diff*er  ver>*  slightly.  Thup,  if  the  joint  is  liy|>frextrndc*l, 
the  ligTiments  torn,  and  a  backward  disl(X!ation  of  both  Iwines  bcgnn^ 
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the  final  (losition  tuken  will  vary  with  the  direction  iu  which  the  force 
continiieti  U)  uct^  and  with  the  udUition  to  it  uf  latenil  fK.xioii  of  the 
joint  or  rotatiou  iti'  the  foreurni,  »*>  tfuit  furnis  lus  wick-ly  ditfercnt  iu 
apjK-iinince  as  diret't  backward  <Holocati(>n,  latcnil  disilocation,  and  diver- 
gent dislocation  may  ho  prodiice<l.  It  will  be  proper,  therefore^  as 
well  art  convenient,  to  dest^rilnj  under  the  more  common  lyiK-,  liockward 
<li.sl(M'ution  of  both  l)ones^,  much  that  concerns  many  of  the  other  foniis, 
and  to  limit  the  descriptions  of  the  latter  mainly  to  the  jiointd  of  ditTcr- 
ence. 

Tlie  classification  which  will  be  here  followed  in  the  same  in  its  prin- 
cipal featuivsaa  thofie  adopte<l  by  \notsi  recent  writers.  The  ditferenoea 
arc  in  the  grouping  and  recognition  of  the  varieties. 

1.  Diiloculi(MiEj  iKU'kward, 
boL'kward  ami  cutward. 
bockwnrd  and  inward. 

2.  Laitimi  dislomtinns. 

cx>iuuleie  tHJiward. 
!I.  FurwanI  disli>c:ili<>ti», 

inc'^tinploto,  or  Ut  dt^rce. 

with  fr.-tcturv  of  (he  olecranon. 
4.  DivLTgeiU  dii4lf>otktioiHt, 
»ul4.'nt-(»twU?rior, 
Iransvi^rne. 


DUIucuUona  of  the 
furvarni  on  llie 
arm, 


Dialocatioiis  uf  the 
ulna  alone, 


Ditilocalinnn  of  Ihe 
radius  alone. 


1,  'J.   Itaokwanl  and  (  1-  Inonuiplete,  or  Istd 
upward,         I  2.  Coniiilete,  ur  ^  d 

3.  BAckwurd  and  outward,  benind  rudiu& 

4.  Forward. 

f  1.  BackwftitL 
i   2.  Oulward. 

3.  Fi»rwBrd. 

4.  Itj  elongation,  or  the  subluxation  of  diildi 
6.  Anouiaied  with  fractnrB  of  the  ulna. 


Coogenita)  ami  pathological  difilucationa. 


DISLOCATION    OF    THE   FOBEAKM    6ACKWA&D. 

Thisi  is  the  most  eumnioti  of  all  dislocations  (»f  the  clbovr.  It  ia] 
habitually  pHnhiee*!  by  a  fall,  but  nltl»»iugh  the  examples  are  w  nuiut^r- 
OU8  the  nu'ehanitim  or  nuHle  uf  prtxlnction  has  Iwcu  the  sulijcct  f»f  niurli 
c<jntroversy,  largely  ilue  to  the  resirt  to  livpotheses  whirh  was  stinnu- 
lat*Hl  by  the  lack  of  iletinite  knowK-^lge.  Few  who  fnll  are  able  to 
dcseril«  the  cir^'unistances  of  ilu*  fall,  in  say  whether  tUv.  arm  was  fullv 
exlendeil  or  partly  flexed,  whether  the  violence  was  reoeiv*Ml  njjon  the 
haml  or  U]h>u  the  ellniw,  and  a  preconeeive<l  thiMiry  in  the  minu  of  th« 
sturgeon  is  a  great  help  to  the  <iiseovery  of  facts  that  favor  it,  j 

The  thenrv  of  pro<iurtion  \>y  fnrrai  Jitxion  18  snp|>f»rted,  m  far  un  I 
know,  by  only  <»ne  cjis<»,  an<l  that  a  <iu*e  that  has  only  recently  iKMrn 
repDrtiil.  Stetler'  had  a  |kHticnt  who,  wliile  working  in  a  mine,  wn^ 
eauglit  under  u  falling  Htone  in  such  u  way  that  his  lefl  elbow 

*  St«tter:  Compendium  dor  Ijchre  tod  dpu  Laxationvti,  |H86^  p.  4X 
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fort'ilily  flttxtnl  In'tween  the  »tone  ami  the  wall  and  was  di^^locateil  back- 
war*!.  When  set'ii^  ubont  an  hfjur  afterwnni,  the  joint  wti^  in  th<'  |>i»fti- 
tion  of  oxt^'n.Hion.  K<.Hinrtion  \\as  ea.-^ily  etJeirted  hy  irartioii.  nnd 
recovery  ltx>U  j»hui"  without  incident.  Fracture  of  the  comnoid  procehH 
could  not  l>e  rixTo^uzetl. 

The  theory  of '/iVrt'/  dwiMtc^naii  backward  (**glis8ement"|  formu- 
lated by  IloytT,  and  at  one  time  widrlv  held,  has  not  witlistM«ril  the 
eriticisni  of  later  writers  and  is  no  lonp  r  ac(Hpt*Hl  in  explanation  of 
disli»c:Uions  can.se<l  by  falls.  A  ca.se  reporteil  by  Weber  nearly  fifty 
yeai**  ago,  and  uiueh  (quoted  .since,  is  an  example  of  pnKluclion  in  this 
manner,  but  not  in  a  fall  :  a  young  man,  wishing  to  hhow  hi;*  strength, 
iicld  his  arm  extended  while  another  tried  to  l»end  it ;  tlu*  latter  not 
sueceedingf  t^tmek  tlie  front  of  the  up|}er  |»art  of  the  foivarm  violently 
with  his  Kst,  at  the  .same  time  pres^-ing  the  wri^l  forwartl.and  caused  a 
ijishx-utiou  which  wmld  not  be  reduced.  In  like  manner,  the  disloca- 
tion can  be  prwlueed  by  a  blow  up<tn  the  back  of  the  arm  just  above  the 
ell>ow,  as  in  a  ca.*ie  ipiotetl  by  Malgaigne  from  Flaubert,  in  whicli  the 
patient's  arm  was  caught  under  an  overturneil  wagon,  and  in  another 
sei'u  by  Hamilton.  A  similar  mechanism  has  also  been  obflerveil  in 
outwani  dislocation. 

The  tlieory  of  torsion  presented  by  Malgaigne.  according  to  which 
the  |katient  in  his  fall  striki^  u|)on  the  inner  side  of  the  slightly  Hexed 
forearm  nnd  the  elbow,  the  limb  being  .somewhat  abducted,  x?-  p(.Tliup6 
true  of  some  ejises.  Malgaignc's  explanation  is  very  brief;  he  simply 
says  the  di»l(K*atiou  is  elfeeteil  by  "  a  moven»ent  of  torsion  whieli  brings 
the  citronoid  proee.ss  suecessively  inunni,  downwani,  and  backward." 
How»?ver  *»bseun*  the  ex|)lanation  may  be,  and  it  suggt-Ms  an  origin  in 
s|HH*ulalion  nither  than  in  obs4'rvation,  tlie  fart  remains  tliat  in  a  few 
well-aulhentieate*l  i-ases  the  violence  has  certainly  bo<'n  received  u|>on 
the  up|M*r  and  inner  |Hirt  of  the  forearm  and  not  upon  the  palm  of  the 
hatid.  Pingtuul '  (jiioies  three  such  :  a  rider  falling  with  his  horse  and 
disliH-atliig  his  elbttvv  while  the  hand  still  held  tlie  bridle;  a  man  falling 
in  the  gymnasium  with  his  forearm  lx*nt  iK-hiud  his  l>aek  ;  another  fall- 
ing backward  ami  rolling  up<^n  his  side  M-hile  his  hand  htld  his  eloak 
together  in  front  of  his  chest. 

Uifprrcjrlenniou  nnd  Afhhirtxnn,  It  is  now  g<*nerally  Ix'lieveil  that  the 
injury  is  habitually  cnused  by  a  fall  up<tn  the  |wdm  of  the  outstri'tx^hed 
hand,  the  elbow  b^'ing  in  (*omp!ete  extension,  and  that  the  primary 
rupture  of  the  lipmients  which  makes  the  dishwatinn  pov-^ible  is 
et!W*te<l  by  hy|K'Pcx tension  <tf  the  joint.  'J'hat  this  was  a  |H>ssible  i-uuse 
was  known  lo  Petit,  wh(»  \vm\  seen  n  iv3m|Kiund  di^l(M*sition  thus  pnn- 
dufNtl ;  anil  ])f*sanlt  and  Hiehut,  antiei|>iiting  in  this,  a^!  in  so  many 
other  things,  the  slower  judgment  (d'  the  profession,  d<*chired  it  l4>  be 
thecommt>n  mtvhanism,  but  the  investigiitions  which  first  sati.-'faetorily 
tleuionstnitetl  it  were  imule  bv  a  young  (lernmn  snrgeoi*  in  1S44, 
Uowr'  His  n*sults  were  <jnotif)  nml  his  rxiK*rimcnti*  reiM-at^il  and 
extended  toother  than  backward  di.sloeationa  by  8treubcl/ and  to  these 

<  PlnvftuU  :  Dirt.  Kiiryrlup  «!m  Sr.  W-A.^  arl.  rnu.lr,  p.  4!W. 

185, 


«  RoM-r: 
"  Htrenbel 


Arali.  nir  ithy^lulofc.  litiUcnndi*.  tM4.  Heft  2.  p. 
1 :  Pnfvr  VlrrtrUfthnwhrift,  Ia50,  rol.  L  p.  1. 
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two  ])apers  and  the  articles  by  Denuc^'  and  Pingatul,  abovo  men- 
tioneii.  the  reader  is  referred  Ibr  details  to  which  »pac^  cannot  here 
be  (riven. 

hx|M'riinent  upon  the  cadaver  riliown  that  when  thiH  acti<tn.  of  u  fall 
npijn  ilie  outstretched  iiaud,  is  imitiitcd,  tlie  hand  beiug  t?u]>iuat<tl,  the 
anterior  portion  of  tlie  internal  lateral  ligament  becomes  lense  and  then 
yieldf*,  usually  at  it8  up|>er  insertion;  then,  as  the  movement  is  con- 
tinue!], the  rupture  extends  along  the  anterior  ligament,  jwrliajw 
involving  jwirt  of  the  braehiali.s  antieus,  the  ellxiw  hend.s  inward,  and 
if  pressure  is  made  downward  ujwn  the  heatl  of  the  inimerus  this  U»ne 
podse^  down  in  front  of  the  corouoid  proceed  and  radius,  and  a  book- 
ward  dislocation  is  produced. 

In  whatever  direction  the  force  may  act  it  is  evident  that  its  first 
effect  must  l)e  to  rupture  <mc  or  bt»th  of  the  lateral  ligaments,  for  they 
are  the  ones  wiiich  hold  the  bones  tt»gelher  and  tliev  oppoye  not  only 
lateral  motion  but  al&o  hyperex tension.  According  as  one  or  the  other 
of  these  is  first,  or  alone,  torn,  and  according  to  the  direction  of  the 
force,  the  details  of  the  position  in  which  the  l)ones  oome  to  rest  will 
vary  and  the  displacement  will  l>e  diretitly  backwanl  or  to  either  side 
or  with  more  or  less  abduction  or  adduction  of  the  forearm. 

The  freciuency  with  which  the  tip,  or  more,  of  the  internal  epicon- 
dyle  is  brolcen  oft' ami  the  Hex<jrsof  the  hand  detache*!  from  it  and  the 
adjoining  bone,  and  with  which  the  external  latenil  ligament  remaina 
continous  with  the  periosteum  strippeil  up  fntm  the  back  of  the 
external  condyle,  convinces  me  that  forcible  alnluction  of  the  forearm, 
during  either  extension  or  partial  flexion  of  the  elbow,  is  the  first  step 
in  the  prfHhiction  of  the  injury  in  a  large  number  of  cases  ;  thi*  breaks 
the  internal  lateral  ligament  and  fre<'s  the  ulna,  and  then  the  lK)np*islip 
post  each  other,  the  external  lateral  ligament  being  torn  or  dctaehiNl  in 
the  movement,  and  the  hemi  of  the  mdins  tearing  off"  the  correi*|iondlnp 
portitm  of  the  capsule  nnd  adjoining  periosteum  as  it  slips  up  behind 
the  <!on4lyle. 

The  ("ases  in  which  the  iron>noid  prncess  nnd  the  portion  of  the  head 
of  the  nidius  which  i>  anterior  at  the  moment  are  broken  off' show  that 
in  them  the  direct  imptdsion  of  the  l>ones  past  ea*'h  other  was  effected 
by  great  violence  acting  along  the  axis  of  the  for^-arni  Iwfore  these  two 
parts  limt  entirely  clearp<l  the  lower  surface  of  the  hunu'rus. 

In  one  cose  that  came  under  my  observation  tlie  dislocation  woa 
effecte<l  by  hyjxsrextension  and  t<^r^i<^n  without  the  aid  of  llie  weight 
of  the  biKly  to  press  the  humerus  downwanl.  The  t»atient,  in  jumning 
down  from  his  wagon,  stcadie<l  himwif  by  grasping  the  mil  ot  the 
seat,  and,  the  height  being  considerable,  tlie  wn*nch  was  anfficient  to 
dislocaite  the  ellxiw. 

Patholo^.  The  internal  lateral  ligament  is  always  torn,  usually  at 
its  insertion  upon  the  humerus  :»n<l  the  rent  extends  along  tli»Minfrrior 
ligament.  The  external  Intend  ligament  is  unuallv  torn  or  iletarhr*! 
from  the  humeniM ;  its  (lartial  pn's^Tvaiion  in  some  ca^^f**  iiot«ltlvafr<vt« 
the  attitude  of  the  limb  and  may  cniUe  eon.si<lcniblc  difficulty  in  rxtluc- 
tioD.     The  orbicular  ligament  is  rarely  injured. 

<  Denoe^!  Diet,  dn  U6d.  H  Chlr.  pnU,  ftrt  Covd*. 
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The  tip  of  the  intt^rnul  epiwmdyle  is  frequently  torn  oif\  apiMin-utly 
by  avulsion  through  tlie  attached  flexor  niurteles  ;  when  the  Iniginont 
IH  lar^e  it  renminh  uttachcil  to  the  intemaJ  lateral  ligunient  and  i^  dit»- 
phiced  U|>ward  and  backward. 

The  flexor  nuisclen  of  the  hand  are  »>metiniC8  ouite  frei'ly  torn  from 
the  humerus,  the  bracliialis  anticus  is  H:>tnetin)cs  la(xM*ated  and  in  ex- 
treme di«plaeeraents  torn  across  ;  the  tendon  i>i  the  birep-*  oc<nuMonally 
Kli|>$  around  the  outer  side  of  the  external  condyle.  In  the  only  vwm: 
in  which  1  have  seen  all  those  extensive  lesions  the  end  of  the  humerus 
\n\^  stripjKHl  of  all  its  mus<'lcs  and  had  passed  through  the  fas<ia  and 
Uy  under  the  skin  in  the  fold  of  the  ellmw,  but  the  patient  had  lx*eu 
fiuhjei'trd  In  three  attempts  by  (liflV'ri'nt  surge^jus  to  reduce  under  etlieti 
au4l  the  laccr.ititins  may  liavc  l>een  in  |uirt  due  to  those  attempts. 

The  ctipsule  at  the  back  of  the  external  eontlyle  is  torn  ofl*  by  the 
edge  of  the  head  of  the  mdius  an<l  seems  frec^ueiitly  to  maintain  its 
continuity  with  the  adjoining  periosteum,  which  latter  is  stripi>eil  up 
for  si^me  distauoe  and  caps  the  head  of  the  radius  in  its  new  iiosition. 
This  stripping  up  of  the  |>eriosteum  and  its  effect  in  producing  new 
lH)ne  if  the  disltK^ition  r(»niains  unreduced,  which  I  jxiinted  out  in 
tlie  Hrst  edition,  I  have  i'ei>ealetUy  observed  since.  (St»e  Chnpter 
XLVII.) 

The  displacement  of  the  U»ne  varies  greatly,  botli  in  extent  and  in 
direction.  The  top  of  the  coronoid  process  may  rest  against  the  lower 
ami  |M>sterior  surface  of  the  trcK'hlea,  and  the  nidius  still  remain  in 
contact  willi  tlie  under  surface  of  the  csipitellum  by  the  anterior  [tot- 
tion  of  its  tlisk,  <»r  the  latter  may  l>e  entirely  dislocatetl  and  rest  against 
the  iHJSlerior  fain;  (tf  the  external  condyle. 

\\  hen  the  ulna  is  more  and  the  radius  less  displaced  the  deviation  of 
the  wrist  is  l4)  the  inner  hide;  and  when  both  bones  are  completely  dis- 
place*! backwanl  ileviation  of  the  wrist  to  either  side  will  incline  their 
up|»er  ends  to  the  opiM>site  side,  and  thus  bring  them  nearer  to  the 
internal  or  the  external  epi<*nndyle  respectively. 

If  in  (he  pn>*lnction  of  the  dislocation,  the  lateral  outward  flexion 
is  more  marked  than  the  hy|H.>  rex  tension,  the  capitellum  slips  along 
the  head  of  the  radius  to  \\»  inner  side,  and  the  latter  lodges  on  the 
outer  surface  of  the  former  just  below  the  epieondyle,  while  the  coro- 
noi<l  process  rents  agamst  the  |H>sterior  surface  of  the  external  comlyle. 
Imving  l»een  cjtrried  outward  by  pr<»nation  of  the  forearm.  The  long 
axis  of  the  forearm  is  deviated  to  the  inner  or  the  outer  side  ;  the 
internal  lateral  ligament  i.N  fnH?ly  torn.  This  is  the  dishictition  hark- 
trarti  and  uuhrfirfi^  classed  by  some  with  the  outward,  by  others  willi 
the  backwanl  <Iislocatioiis,  and  sometimes  mislciidiugly  rcjHtrtey!  as  a 
pure  outwanl  dislix^ation. 

Complications.  Fnicturrs  of  the  olecranon,  the  conmoid  pn>ce»,  the 
hea*!,  shaft,  and  lower  extremity  of  the  nifliii^,  and  tlie  cpitnM-hlea  have 
been  obsi*rviN|  in  wunicction  with  di»loc:ition  kickwartl.  Fnnitirr  of 
ilif  olrrrnnnn  is  efTcctod,  presumably,  by  the  pn'ssiiri.'  i»f  its  tip  ugninf«t 
the  bark  of  the  humerus  when  the  |>ostrrior  jwirt  of  the  latend  liga- 
ment prov4*s  stninger  than  the  l>onc.  and  a  fracture  is  pn>dueiHl  with 
angular  deformity  and  cnishing  of  the  |Mwterior  {Myrtiou  of  the  Ixiue 
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flt  tlie  soat  of  fnicture.     In  a  cane  reportwl  by  W.  H-  Ihily  *  of  frar- 

lure  of  ihe  i>le(.*-niu(»n,  aud  j>n»l»:ilily  of  tlie  cr»ri>noi»l  prfH-cwi  also,  the 
coexiHtonce  of  ii  ColkVs  fnictiire  at  the  \vn>t  in^lK-atwl  ihut  the  injury 
was  |>PMiucc<l  by  u  fall  iipm  the  cxtomle<l  liand. 

Frachtrr  oj  ih*'  foronoitl  profriw  is  prolmbly  proildccd  when  tbe 
momentum  of  the  fall  forees  the  hiniieni.s  downwuni  l»efon*  the  h\*pcr- 
extension  lia:$  ijuite  ftiirrie<l  the  tip  «»f  the  pruees»  ]m>«t  the  tnichtpa  ;  and 
Ix>tzl)ei!k*s  experiments  in<li<5ite  tliut  it  eari  ulsti  Ih*  eauseil,  \^  hen  the 
eltiow  is  slightly  Hexed,  hy  the  direct  impulj^ioii  <»f  the  hiwer  eiMl  of 
the  hiiineriis  in  a  direetiou  parallel  to  that  of  the  lon^;  axis  of  tho 
forearm.  A^  the  hraeliialis  anticus  is  attaelied,  not  to  the  tip  of  llic 
profTesH,  but  to  it6  anterior  face  anil  the  adjoining  aurtace  of  tbe  ulna, 
the  displacement  of  the  fragment  is  tiHually  flight, 

Piti'thd  fraduri'  of  the  head  of  th^  m/fiujt  lias  been  ob.^erved  in  a 
!»nmber  of  ra^^e^,  ofu^n  a*isoci;ited  with  fracture  of  the  eoronoid  pnx*e««. 
It  hits  Inen  deseritxHl  in  Chapter  X\.  The  |Ktrtion  bn>ken  oil'  i.H  tbe 
anterior  or  inner  third,  and  the  fnwtnre  is  cfle<'te«l  by  the  direct  prt-sfy- 
ure  of  the  condyle  brought  to  bear  u|>ou  the  periphery  of  the  disk  by 
the  displacement  backward  of  the  latter. 

One  case  of  fructiire  of  t!ie  nhttfl  of  the  radiiun  and  three  of  fracture 
of  its  hwrr  enti^  Colle^^'n  fnietiire,  n>inplii'ating  Imckwanl  dislocatioD 
of  the  ellmw,  are  rep«>rte<l  in  a  the>is  by  Dupny.* 

The<li!^IiK*ation  maybe  madi*  compound  l»y  the  proje<*tionof  the  tntclden 
through  the  sikin  in  the  fold  of  tbe  elUtw,  and  the  brachial  artery,  an<i 
perhaps  even  the  median  nerve,  may  l»e  ruptnreil.  In  n  case  tr porte<l 
l>y  I^edderhitse,'  in  which  thedishwalion  wariniadeiMmi|>onndby  a  tranA- 
verwe  wound  in  the  fold  of  the  cUmjw,  the  tnuM-ulo-ppind  nerve  was  torn. 
Five  months  later  the  nerve  was  sueeessfnily  re?inite<l  by  r=titure. 

In  another.  rej>orted  by  Ferret,*  the  me^iian  nerve,  ex|M»si*il  ftir  more 
tli:in  three  inches  in  the  wound  and  tijjhtly  sln*trhi*iJ,  sIou^IkhI. 

Symptoms.  The  elUtw  i^^  usually  Hexcnt  at  an  unfile  about  midway 
Inftweun  etiniplete  extension  and  Hexion  at  a  right  angle,  but  it  miiv  be 
coni|iIetely  extended,  or  even  Iiyperextended,  i»^  in  a  ca?*e  rf|M)rt*-<l  bv 
Mi>rel-Ijavall^v/  The  lind)  is  shortened,  an<l  if  viewe<l  fnmi  l>ebind 
the  shortening  appearH  to  be  in  the  arm,  l>eeause  of  the  eirvalion  of 
the  olecranon,  but  if  viewed  frt>m  in  front  in  the  fon-arnu  If  a  few 
houm  have  pa^t^d  sinw  the  injur}*  wiw  receive*!,  the  region  of  tlw 
elbow  i*i  occupied  by  a  swelling  which  may  be  «>  great  as  completely 
to  ma^k  the  bony  p>int.s  and  the  chnnieteristic  chang*'H  in  outline;  but 
if  this  Mwclling  is  slight  or  nbsent  the  anter(>-]Mist<Tior  »ll:inu"ter  of  the 
joint  apiHiirs  inrrcHsefl.  and  tbf  Inm.-verse  tlianicler  \inchangeil.  The 
lower  |»nrt  of  the  tricepn  curvr-*  backward  in  the  nie*b:m  line  to  the 
end  of  the  oU*i^rannn,  Treating  a  IkiMow  im  i-ither  side,  in  the  onter  one 
of  which  mjiy  be  fteen  a  xlight  elevation  marking  the  [tof^ition  of  tbe 
head  of  the  niilitts. 
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The  frwnt  of  the  joint  apfMsare  full,  and  the  forearm  jiifit  Iwlow  it  is 
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condyle.     Sonietlnie*^  the  outline  of  llie  trwiileu  am  Ik;  (li?*lincily  felt 
or  even  seen,  but  onlinarily  it  is  ma^keil  by  the  overlying  muscles. 

The  forearm  may  lakr  any  attitude  between  prnimli<tn  and  supina- 
tion, fi>r,  as  voluntjiry  njtalion  is  pt.issilile,  the  |iatient  placet)  it  in  the 
must  cunveinent  attitude.  The  axi$  of  the  forearm  may  l>e  deviated 
to  either  side  ( Fig.  284). 

Flexion  and  extension  are  possihle  within  variahlr,  but  alwavs  nar- 
row, limits  and  iminful ;  and  when  flexion  i^  made  the  promiiu  nee  of 
the  olecraufin  hoiiind  the  joint  i.s  incnniK'd.  Abnormal  lateral  mobility 
of  the  joint  exi^ti*. 

If  now  the  |>otiitions  of  the  two  epicondyles  and  the  tul»ero#*ity  of 
the  oloeninon  can  1m*  reeogniKed,  it  will  lie  seen  tliat  the  latter  is  dii^ 

i>laeed  l)aekward  and  upward,  rising,  if  the 
imb  id  extended,  alx>ve  the  horizontal  line 
joininjj  the  epicondylcs,  or  projecting  far 
iM'himI  a  frontal  plane  ptissing  through 
the3e  two  points  if  the  lind»  is  partly 
i!ex(.*d.  This  Iwickward  projection  of  the 
olecranon  will  be  incriiiiseil  by  flexion  of 
the  elUkw,  and  at  the  same  time  it  will 
deiicem]  ;  while  by  extension  it  will  be 
movfsl  to  a  higher  level  and  brought  nearer 
the  back  of  the  humerus. 

The  hcjid  4>f  the  radium  can  l)e  felt,  per- 
haps even  S4H.>n,  under  the  skin  Ik'Iow  an<l 
to  the  outer  side  of  the  (»lecrannn  close 
hehtn<1  the  external  condyle,  and  oiiw  Ik* 
rcnjgnizrd  l»y  the  ooMcnvily  of  it*  npprr 
surface  antl  felt  to  move  under  the  finger 
when  the  wrist  is  gently  nilatinl. 

On  (he  innrr  side,  if  the  swelling  is  not 
t(Hi  great,  the  tinpT  |KLssiug  forward  and 
dtiwnwanl  from  the  tip  of  the  oleeranon 
succesfiively  reeoguizcH  the  cnrve<l  inner 
margin  of  the  great  sigmoid  cavity,  |»i»H5»i- 
bly  als*>  the  eortmoid  pnx*eHS  and  the  back 
of  the  tri>ehlea,  and  ilwn  moving  around  the  inner  side  below  the 
epitrochlea  to  the  front  may  iraee  the  «harp  circular  margin  of  the 
tn^hU-a  and  recognize  its  rounded  surface  and  grcwvc  in  front. 

Di&gnosis.  The  diagno^i^  should  l>e  made  u[K>n  actual  ree<ignition 
by  pal|Kition  of  the  |Ktsition  of  the  two  epifxtudyles,  the  nh-cranon.  antl 
the  head  of  the  radius.  The  surgeon  jihciuld  never  Ih*  sjitij-Hfsl  with 
le>H  than  that,  and  if  it  raimot  l)e  obtaim^><l  he  shouhl  rffuse  ti»  make 
a  positive  iliagnosis.  No  attitude  of  the  limb,  no  mi^isurcmentjs,  no 
api^iirent  changes  in  iu  diameter,  no  conxidcmtioriii  of  nbnomml 
mobility  or  fixation  an*  sunicimt^  and  the  wtirgeon  who  tru:U^  U>  them 
will  1m^  onlv  tiM)  likely  to  adil  to  the  n!n*adv  tiH)  long  series  of  limits 
crippled  in  conserpienrv  of  ern>rtf  in  diagnonis. 
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Of  the  different  fractures  tfiat  have  been  mentioned  «8  coniplicvt- 
tions,  those  of  the  olet'runoii  and  opitrcK^hlea  are  easily  reeiijrnized  hy 
nianipiilatioa ;  that  ol'  the  yoronoid  process  is;  iiidic^iteil  by  eu*T  reour- 
rcnce  of  the  dislocation  after  its  rwluction,  but  if  the  patient  ts  etlior- 
i/ahJ  at  llie  time  this  symptom  is  by  no  me;ins  eharacleristic,  and,  fur- 
thermore, ir  is  al.so  pn*.sont  in  those  fraetuny  of  the  iuternnl  condyle 
wldfh  are  eomplicatiii  liy  dir^phieement  of  tlie  fra^moiit  and  di&loca- 
tii>n  of  ihe  nidiuji  backward.  Fraelun«  of  the  head  of  the  radiiis  can 
liaitily  he  recognized  unless  tiie  fragment  hIiuuUI  l>e  so  displatM.-d  that 
it  can  Iw  felt  on  thr  outer  si<le  of  the  condyle. 

The  records  of  dis  ussionsover  coses  presented  to  the  varioiw  learned 
Boeieties  slu»w  very  clearly  tlie  diffienlty  of  making  a  diagnosis  in  easc« 
that  have  remained  unreduced  for  any  length  oi*  time,  (tsix'^'ially  in 
ehilihvu  in  wliom  the  injured  or  stripiKtl-up  j>eriosteunj  rapidly  fornw 
new  l>onc  which  obscures  the  original  outlines.  Much  of  the  uncertainty 
ouncerning  the  character  and  results  of  reported  cases  is  due  to  this  fuel. 

Prognosis.  The  prognosis  is  favorable;  re<luction  in  recent  cases  may 
be  eonlidentiy  ex|K»ete*l,  with  complete  or  almost  complete  resloratirm 
of  function.  In  old  eases,  of  more  than  six  weeks'  standing,  the  prol>- 
ability  of  reiluclion  is  greatly  diminishe<l,  although  successes  I»ave  l>i*en 
reportwl  after  lliree,  five,  and  even  seven  months.  The  gretiter  the 
displacement  upwanl,  the  arm  being  only  slightly  flexed,  the  le:^  is  tht* 
irubability  o£  re<bu'tion  after  the  la|)se  of  some  time,  for  the  laceratc<i 
ateral  ligaments  have  llien  formed  new  ultachments  at  points  so  high 
on  the  humerus  that  they  nnist  Ix;  agjiiii  ruplurtil  before  the  ulna  and 
nidius  can  U*  brought  b*?low  the  end  of  the  humerus,  ami  in  alii'inptirig 
to  rupture  them  bv  Hexing  the  ellx)w  the  olecranon  is  liable  to  Ik? 
broken.  In  additmn,  the  sigmoid  cavity  fills  up  with  fibrous  tis^jo 
which  obliterates  its  arlicidar  surface  and  binds  it  to  the  baek  of  the 
humerus,  Furthennt»n%  as  the  injury  is  most  freouent  in  the  young", 
whose  jwriosteum  is  active  to  pro<luce  \}onc  when  irritated  or  strip(>od 
up,  olwtaeles  may  thus  l>e  created  which  e:tnnot  be  overct)me  except  by 
arthrotomy.  In  some  eases  of  unre<luce<l  dlsloc:ition  the  patients  have 
in  time  obtjiiiKHJ  a  frw*  range  of  motion  and  a  useful  limb,  but  usually 
the  mobility  is  very  slight,  fn  a  discussion  upon  the  subject  in  the 
•Soei<;t<;  de  Oiirurgie  {HuUvfiuH,  |.S<51,  p.  lO.'i),  it  was  rtattxl  as  the 
exj>erienre  of  seveiiil  of  the  mernlwrs  that,  in  the  older  eas(*s  at  leiist, 
it  w:u  n»it  uncommon  to  fail  to  make  a  ctmiplete  re«lucti»'n  of  the 
nidiuH,  but  that  n<'verthelesH  the  patients  reoovere4l  full  useof  the  joint, 
Reeurreiiee  of  the  <lisloctttion  of  tlie  radius  alone  has  also  been  obst'rvtHl.' 

Even  after  an  earlv  reducti<>n  the  mobility  ntay  be  iliminii^hed  by 
the  results  of  the  arthritis,  es|>ecially  in  the  old  and  rluumatic,  or  by 
new  formations  of  bone  about  ihr  joint  which  mechanicaUy  liniil  it* 
range  of  moti<»n,  or,  ver)'  exeepti*»nnlly,  by  an  (»sftifying  myi>silis  of  the 
braehiulis  antieus.^ 

Compound  dislocations  usually  do  well  if  kept  snrgindly  clean  nod 
well  drained,  and  the  limb  i«us|M'nded ;  primary  resection,  in  th«  ab* 
Bence  of  spcrial  indiejitions,  should  not  Ix'  done. 

>  Mw»n  :  Vrw  York  MiMliral  H^^ird.  IKSU.  Tol.  xix.  p.  386; 

>  MyM'li '.  IViitJU'hc  Zeit«chHri  fur  Uiir.  IHW,  vol.  Uv.  p.  907;  8udodk  :  BrHsffr  nxm 
DrDtnlhkU  fur  Cliir^  IW\\,  p.  137. 
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Treatment.  Much  le^s  attention  Imn  boon  \md  in  tlic  trfutinent  <»f 
disliientiuns  ImckwnnI  of  the  ellKiw  to  the  ul)starl<*s  crcsite^l  l»y  tlie 
untorii  lipiineiitcs  than  in  those  of  the  Hhouhlir  or  hip,  and  nirthotls 
are  in  p^neral  and  huci^esi^fnl  ui*e  that  are  ilire^itly  o|)i>osoil  in  character 
to  thot^e  based  iijxm  a  consideration  of  such  obstacles  and  upon  the 
principle  that  a  dishx'atnl  bono  should  bo  returned  along  the  ruuto  by 
which  it  hn^  been  displiicofl.  The  explanation  of  thi^  Hiiccx'Wi  of  faulty 
methods  is  to  be  found  either  in  an  extensive  primary'  laceration  of 
Inith  lateral  lipinientfior  in  the  ]>ossibIe  overcoming  of  the  obetaeles 
by  increasinji  the  laceration.  The  easy  reiluction  of  most  dislitcations 
under  ether  l)y  direct  pressure  in  suitable  directions  u|xin  the  projecting 
ends  of  the  bones  is  an  indication  that  ligamentous  obstacles  of  ini[Mir- 
tance  do  not  exist  and  that  the  chief  op|K>sition  is  furnishtni  by  the 
muK'Ie>  s]iasmodically  contracted  on  all  sides  of  the  joint,  and  the 
inference  is  too  often  drawn  that,  provided  this  opjKtsition  is  overcome 
by  force  or  by  anesthesia,  the  sui^eon  ueetl  not  jmrtieularly  <v>ncem 
himself  with  the  attitude  *)f  the  limb  during  his  eflbrts  to  re<!uce. 
But  the  suivess  of  a  tauUy  method  should  not  make  us  tnunindfid  of 
iti  defei't* ;  our  work  should  l>e  done  skilfully,  as  well  as  successtnlly, 
aiul  even  if  our  ermrs  will  pass  nndeteiHed  and  their  consetjuences  be 
pn»mplly  rej>airo*l,  we  should  not  lightly  coniniit  them. 

Such  a  generally  successful  l>ut  faulty  metho*!  is  that  in  which  ihc 
forearm  is  flexe<l  as  nearly  as  |M>ssible  to  u  right  angle,  drawn  directly 
away  fnim  the  humerus  in  the  direction  of  the  long  axis  of  the  latter 
until  the  tip  of  the  eoronoid  process  is  brought  l>elow  the  trochlea,  and 
then,  ihe  traction  being  relaxetl,  is  moved  fonvunl  and  upward  into 
place.  Many  different  methods  of  effecting  this  mameuvrc  have  been 
employed,  the  one  commonly  known  us  8ir  Astley  Coo|ier's>  altliough 
practise*!  in  exactly  the  wune  manner  long  before  his  time,  in  which  the 
surgeon's  knee  is  placed  in  the  l»end  of  the  eUK)w^l>«?ing  the  most  <*om- 
nuin.  Cm>per*s  description  of  ii  is  as  follows :'  **  The  jmiient  U  made  to 
sit  down  U|Mm  a  chair,  an<l  the  surgeon,  placing  his  knee  on  the  iruier  side 
of  the  eli>nw-jnint,  in  the  In'ud  of  the  arm,  t:ikes  hold  of  the  [uitient's 
wrist,  and  bends  the  arm.  At  the  wane  time  he  prej^scs  on  the  radius 
and  ulna  with  his  kn(M%  so  as  to  se|>arate  them  from  the  o«  humeri,  and 
thus  the  coronotil  prrM-^^ss  is  thrt>wn  frtun  the  posterior  f*>ssa  of  the 
hurnenis  ;  and  whilst  this  pressure  is  sup|»orted  liy  the  knee  the  arm 
is  to  l)e  forcibly  but  slowly  Ix'u!,  antl  the  reduction  is  sihui  efl<x:tiil. 
It  nmy  also  1m*  aceomplislaH]  by  placing  the  arm  around  tlie  ]>oet  of  a 
Im*iI,  and  by  forcibly  U^nding  it  while  it  is  thus  c^^nBned.'* 

The  knee  is  thus  usi'<l  as  the  fulcnmi  of  a  lever  of  which  the  WTist 
is  at  the  mil  of  tlu*  long  arm,  and  the  olecranon  at  that  of  the  sliort 
one.  The  n»sislance  to  Ik*  <tverc<»me  is  that  of  the  nniseles  and  of  the 
Hoft  |NirtH  which  bind  the  ulna  and  nidiu»«  to  the  humerus,  and  it  niUHt 
\w  ovorc<Hne  to  an  extent  that  will  allow  the  ulna  to  VM'dire<*tly  sepa- 
rated from  tbe  lower  border  of  the  humerus  to  a  distance  equal  to  the 
hciirht  of  the  comnoid  pnie«»Hs,  nuire  than  half  an  inch ;  the  lateral 
ligument'f.  tbe  up|HT  fibres  of  the  an<*otueus,  and  the  stout  fascia  on  the 
outer  ftide  of  the  elbow,  must  all  yield  to  this  extent.     That  they  com- 

«  Cooper !  Loe.  dt..  p.  »«J. 
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monly  iJo  so  ia  a  proof  of  tbe  amount  of  the  laceration  and  of  the 
forn*  pinpliivtil.  Tlie  inethcKl  is  faulty  lK*i'iuis<»  it  requires  for  itd 
ueconl|vli!^llllle[lt  a  maxiiutiiii  of  laceration  on  both  sideci  of  the  juint 
whirh  may  have,  and  probably  has,  l»een  escaped  in  the  original  iojuiyy 
and  l>et'aus%e  it  rft|uircs  the  rsimullaneotis  elongatinn  of  the  nius<'les  of 
the  front  and  Ijaek  of  the  arm,  Po-isibly  fon'ible  |>ron;ilion  of  ih<» 
iipptT  jMirt  (»f  the  foreiirni,  faeilitatcMl  by  the  rupture  of  th*-  internal 
latenil  ligament,  would  uuike  it  easier  thus  to  disengai^  the  corunoid 
process  and  avoid  additioiml  laceration  on  the  outer  side. 

The  s{)eei(ie  objection  ma<le  to  thiri  method  applies  equally  to  all  in 
which  reduction  is  made  while  the  elbow  is  Hexed  at  a  rt^Ui  aii^le,  ntul 
in  a  less  de|;!;ree  In  x\u)^  in  which  the  j<)int  is  |mrLly  flexed.  In  tho 
latter  the  nuides  of  application  of  the  forcM?  are  numerous  and  varitxl  : 
iractiou  by  pulleVM,  by  tlie  hand,  or  by  a  lo*>p  pLice*!  above  the  «)Iet*ra- 
non,  and  |>resfturc  by  the  thumb.s  U|k>u  the  ole<;ranon  and  head  of  the 
radius  wliile  the  Hngers  are  interlocked  in  front  of  the  lower  end  of 
the  humerus.  Tlie  more  extend*'*!  the  limb  the  more  easily  will 
mcthmls  of  this  kiu<I  fluccee*!,  but  they  nee*!  to  lie  supplemented  by 
flexion  or  direct  coaptation  aAer  the  cM^ronoid  pnKcas  has  been  broii^t 
stiffiriently  low. 

A  jMKssihIe  oi>starh'  in  the  way  of  traction  in  the  extended  or  Hli^htly 
Hex*^!  jKistiion  is  tlie  engagiMueut  of  the  tip  of  the  (N>ronoid  pnxvHS  in 
the  olecranon  fosi^  of  the  humenrs  in  such  a  way  that  iIh  under  nur- 
face  rests  ilireotly  ajraintst  the  upper  |M>sterior  |M>rtion  of  the  trochlea 
and  preventii  the  ulna  from  mnvinc  biMlily  in  the  direction  of  it*  lon^ 
axis.  It  can  be  disengajjed  by  pronatinj^  the  upper  part  of  the  fore- 
arm, hyj>erextemiing  the  eIl»ow,  or  prej^ing  the  upper  jKirt  of  the 
forearm  l>ackwanl  and  the  lower  part  of  the  arm  forwartl.  Except 
for  this  jy^smible  obstacle  traction  in  complete  extensi^jn  niwlH  the  indi* 
cations  isutficicntly  and  without  nee*lless  incmuic  of  tin*  laceration,  and 
the  obhtacle  can  be  readily  overconi**,  as  has  jubt  been  uaid,  by  flight 
hy|H'n^xtension  a^  (suggested  by  It*wer  in  1844. 

Traction  may  be  made  by  the  hands  uf  the  surgeon  himwlf,  or  by 
assistants  while  the  surgeon  watches  the  drs^'ent  of  the  ulna,  frees  the 
coronoid  princess  if  nec<»saar>\  and  presacs  the  ndius  ami  ulna  f*»rward 
into  phu'c  at  the  pro|K*r  time  ;  or  it  may  Ix*  mn*h»  by  an  India-rublHT  cfird 
or  bv  f:Ltteninga  weight  to  the  writ*!  and  nllowing  the  arm  to  hang  down. 

This  meth^Kl,  traction  u|»on  the  fully  rxtrrnlc*!  oreven  hy|MT«'Xtond«I 
fowarm,  followed  bv  direct  pressure  forwanl  on  the  uplHjr  ends  of  the 
ulna  nnd  radius  nnA  counter-pressure  backward  on  the  lower  end  of 
the  humerus,  or  simplv  bv  flexion,  eorresj>on*ls  as  nearly  to  the  funda- 
mental principle  of  nnluction  as  is  pnielicabh*  in  tlie  usual  uncertainly 
as  to  the  exact  attiluth*  tnkrri  by  lln-  limb  at  the  miuoent  of  di^liN^tion. 

In  all  caM-s  of  doubt  or  <li(Tii'ulty  ana-srhesia  shotdd  U*  use^l ;  and,  a^ 
a  grn**nd  rule,  whcurvrr  a  Iat<*nil  displm'enu'ut  is  assticiatwl  with  the 
bm!kwnnl  one  tlit*  Imiik^s  should  l>e  prt^sed  sideways  into  lino  before 
they  are  drawn  downward. 

When  the  lateral  elemcut  of  the  displacement  is  very  marked  and  it 
is  prolmlilc  that  th**  primary  di^hwutittn  was  *liri.'ctly  outward  and  ha» 
boon    followed    by  a    (Mtiixnmtive  displacement   backw^ard,  amesthesia 
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liliouKl  not  lit*  oiiiitUtl,  aiul  uAcr  full  reliixution  liuri  Uv^w  obtiiincil  the 
first  Attempt  hlKMitd  be  to  move  the  olecmnutt  ami  head  of  the  radius  to 
the  radial  Mde  of  tl»e  hiihieriiii  an<l  trunsfomi  the  dislocution  into  a  pure 
outward  one.  By  so  doing^  the  principle  of  rephu-ing  the  hones  hy  the 
TiWiW  alon^  whieli  tliey  have  been  di.-plaet^l  is  folhtwod,  unti  the  n^ii 
of  enpi^in^  llie  tenthm  of  the  bireps  lu'liind  tlie  external  eontlyje  is 
avoidi-d.  tSn'  alsti  the  following  setrii(»n.)  If  tlie  attempt,  eautiously 
niadL',  does  not  i>mecoe4l,  the  MiT^eon  shouhl  next  seek  to  eluinge  the 
dihplaeement  into  a  pure  backward  one  and  re^Juce  as  before  deserilxHl. 

If  H4tme  lime  hu.-*  elap!*ed  ^inee  the  accident,  more  than  ten  or  fifteen 
dayrt,  it  may  be  de^iruble  to  brt-uk  up  such  julhesions  as  have  fitrmwl 
by  riexion,  extension,  and  lateral  flexion,  but  it  must  l>c  borne  in  mind 
that  font-il  flexion  aiway>*  carrier  the  riHk  of  fracturing  tlie  olecranon. 
This  19  sometimes  Jntentionully  done  to  facilitate  reduction  in  old  <^flcs  ; 
it  irf  of  course  followe*!  by  more  or  less  los8  of  the  jKiwer  of  active 
extension. 

Kntclureof  the  coronoid  pnx'css  rwpiiri's  no  i^pecial  treatment  ;  appar- 
ently the  frugnient  is  seldom.  If  ever,  much  displacc<l,  for  it  retains  its 
connection  with  the  capsule  and,  after  re<hiction.  is  steadii'<l  between 
the  lower  end  of  the  hnnienis  and  the  tendon  of  the  brachialis  anticiis. 
The  sjiecMal  indicuition  arising  from  it  is  t4)  guani  against  a  recurrence 
of  the  dislocation,  whit^li  is  l»est  done  by  keeping  the  cIIhiw  flexinl  at 
or  even  M'ithin  a  right  angle.  A  (Kts^terior  moulded  splint  ii^  an  addi- 
tional snfeguanl. 

Fmctiire  of  the  olecranon  nMpiires  the  special  treiilment  proper  to 
(hat  injury,  but  as  the  extended  |M>sition  of  the  joint,  which  i»  most 
favorable  for  the  pn»mpt  and  ch»se  re|«iir  of  the  fracture,  ex|Mtses  to  a 
partial  or  even  complete  n*currcnt«  (»f  the  dislo<'ation,  it  must  be  uvuidc<l 
until  after  the  rupture  ttf  the  lateral  jigainents  has  l)een  in  great  jwrt 
repiiired.  If,  in  the  flexed  |Mwiti«»n,  the  olecranon  is  separated  from 
the  ulna  it  should  l»e  ilrawn  down  and  held  in  contact  by  adhesive 
phtster,  or  the  fracture  should  be  exposed  ami  the  fragmente  iiutured. 

Frueture  of  tlie  head  of  the  rndnift  requires  prolongctl  rest  of  the 
joint,  with  a  view  to  reunion  if  the  fragment  remaii»s  in  place;  if 
di.Nfdaceil  and  readily  accessible  the  fragment  should  be  remov<*d.  If 
the  fmiimcnf  ^hoidd  remain  on  the  inner  side  of  the  joint,  between  the 
radius  and  ulna,  it  wouhl  l>e  most  easily  rcjichtNl  through  an  anterior 
incision,  in  making  which,  however,  special  can*  would  have  to  be 
taken  to  avoid  injury  to  the  niusculo-spinil  nerve  ami  its  two  brinclH^s, 
the  radial  and  posterior  intorowieous.  In  one  case  I  oiK'ratc«l  a  month 
atler  the  neciilcnt.  U-cause  of  ^ti(^ness  of  the  ji»int,  and  found  a  small 

fiece  of  the  heail  displai*e«l  to  the  front  of  the  neck  and  united  there. 
n»moved  it  and  all  udh«siii»sand  eovere<l  the  raw  surfaces  with  (silver 
foil  in  the  Iiojr*  of  preventing  fivsh  adhesion.  Two-thirds  of  the  i\>ta- 
tiou  waa  preservwL 

Krai^ture  of  the  epitnx^ldca  nipiires  tliat  the  muscles  of  the  f«»r»inn 
that  arise  frvMU  this  pnimiuenee  shoulii  \n*  kept  rflax*nl. 

If  the  disl«H*ution  \*  com|»ound,  but  without  lat-cration  of  the  s*>(\ 
parUi  eK>  extensive  a«  to  make  amputation  uimvoi<l:il>le,  the  |Kirtn  must 
DO  thoroughlv  clennrk*<l  ami  replaci^l,  eftieient  druinagc  provided  through 
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the  wouml  or  thmugh  cotinter-o])cuing9,  and  the  limb  immobilUed  in 
a  plasliT  splint  arnl  Hiis|H*n(Jed.  Some,  jHThaps  ext(»n9ive,  snppiinition 
is  proliable  in  the  soit  parts,  hut  the  joint  is  likely  to  t>fH|M*  mi  flir  ax 
to  preserve  a  fair  anumnt  ot'  motion.  Kvea  if  tlif  brachial  artvr)*  it* 
torn  the  limb  may  Htill  be  savtMl ;  and  aillioiigh  the  additional  otniipli- 
cation  nf  rupture  of  the  median  nerve  han  been  thought  to  rrmkc 
amputation  necessary,  I  tliink  a  different  view  uonUi  now  lie  taken 
and  the  attempt  would  \yv  made  to  reunite  its  ends.  Fortunntely 
both  eoru|)lie,'iti()ns,  e,mM»cial!y  tlie  latter,  are  v*?ry  rare. 

After-treatment.  In  uncomplicated  eases  it  is  necetisary  only  to 
retain  the  limb  in  a  sling  for  two  or  three  weeks,  or  until  euch  tiint-  an 
the  dependent  position  Aws  not  cause  pain.  Passive  motion,  to  prevent 
anchylosis,  is  not  neees^ry,  and  is  actually  harmful  dnrinij  tne  firet 
fortnight  if  it  causes  |uiii.  The  limb  may  safely  be  immohili;:e<l  tantil 
the  injury  to  the  cap.sidc  and  li^umentt^  nhall  have  Imh-'H  repaired.  It 
will  l>e  mon-  or  less  stitt'when  tir,«it  tikeu  out  of  the  dressing,  but  com- 
plete rest*>ration  of  its  fimctions  may  be  contidently  expecteil  uuiler  daily 
use.  Ex<N'plion.s  to  this  complete  recovery  are  sometimes  found  in  ihi 
old  and  rheumatic,  in  complicated  oises,  and  in  the  young  if  the  [veri- 
ostount  has  been  extensively  titrippetl  up.  In  the  (irst  class,  the  old 
and  rheumatic,  gentle  |Kt>s<ive  motion  strictly  confined  within  the  limib) 
beyond  which  persistent  jKiiu  and  tenderness  are  caused,  may  be  of 
servicrc  to  diminish  the  snl>se(iuent  stiifness  and  hasten  iu;  disappear* 
antx.',  ami  in  all  it  may  be  usetul  to  change  every  day  or  two  the  angle 
at  which  the  limb  is  immobilized. 


LATERAL    DISLOCATIONS   OF   THE   FOREARM. 

Both  bones  of  the  forearm  may  l>e  together  dishn'stiil  to  the  inner 
or  to  the  outer  side,  and  the  dislocation  may  be  complete  nr  incom- 
plcto.  In  the  incomplete  form,  in  the  sense  in  whieii  the  t4»rm  haA 
been  genendly.  an<l  will  here  l>e,  nstnl,  one  of  the  two  bones  still 
remains  Ix'low  or  in  front  of  the  lower  end  of  the  humerus,  although 
it  may  have  entirely  left  its  own  correnjxtndint:  articular  surface  ;  ihu*, 
iu  the  incomplete  outward  dislocation  the  sigmoid  cavity  of  the  ulna 
lies  below  anu  embnwvs  the  external  condyle,  and  its  inner  slope  may 
still  correspond  to  the  outer  part  of  the  trochlea  or  may  have  (Hissed 
entirely  to  \\»  outer  si»le.  In  the  etunplele  outwanl  dislocation,  on  the 
other  haml,  the  sigmoid  cjivity  of  the  ulna  is  turner!  lowanl  (pronation) 
and  embraces  the  outer  side  of  the  external  condyle  or  the  supinator 
riilc*',  anti  the  hwid  of  the  radius  lies  nearer  the  median  line  in  fn»nt 
of  tlie  humerus.  Mijch  confusion  hiwi  arisen  from  thr  um-  of  thr  Icrnw 
outwanl  and  inwanl  dislfHuition  to  include  al^)  the  outwunl  uiid  Inick* 
wanl  and  tht*  inward  and  bjtckwanl  res^MHrtively,  iMith  in  texV-lMmki^ 
and  in  the  rei»orts  ctf  cases  in  lb*' jcHirnals.  The  t<Tms  will  lie  b*»re 
rc*»trictoil  t^i  ihose  cases  in  \\hich  thr  primary'  di^l(M*ation  is  din-ctly 
outwzird  or  inwanl,  the  oomnoid  pnxvs.-i  n>(uaiuing  iu  fn>ul  of,  and  tlic 
olecranon  Ix-'hind,  the  trausversv  luni^itudinal  (frontal)  plane  of  the 
humerus.  In  some  ease^^  of  outwanl  ami  backward  disltK-ation  the 
question  may  arise  whether  the  pf»sittoi)  in  which  the  bones  are  found 
15  not  the  result  of  a  consecutive  displacement  following  a  primarj 
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outward  displacement.  I  believe  8uch  cougooutivc  displaremeDtH  to  be 
very  rnro,  unci  thnt  tlie  great  majority  of  backward  and  outward  di»- 
loration^  bolun^,  by  their  eh8ential  features,  among  the  backward  ones 
with  which  I  have  above  descrilnnJ  them. 

In  a  dislocation  Jwickwan!  and  inwnrd  thi«  Question  docs  not  urine, 
for  a  complete  inward  dislocation  has  never  yet  l>een  rciwrtcd  ;  but  the 
confusion  is,  nevertheless,  equally  gn*:il,  for  the  epitnet  "baekwiinl 
and  inward"  has  bi'en  indiscriminately  applied  to  all  dir>placenient8 
towani  the  inner  side,  including,  as  TrMat  |H>inte<l  out,  three  diHtinct 
varieties:  Ist,  dislocations  of  Iwth  Inmes  inward;  2d,  dislocations  of 
both  lM>ne6  backwanl  and  inward,  and  *^d,  dislocations  backward  of  the 
ulna  alone. 

Incomplete  Lateral  DislocationB. 

Doubtless  it  must  lx.>  attributeii  to  this  confusion  in  the  use  of  terms 
that  the  fre<|uency  of  iucornpletc  dislocations  to  the  outer  or  the  inner 
^ide  jkossed  unnoticed  until  18(i3,  when  a  German  surgeon,  Halm,  who 
hud  practisen]  for  more  than  forty  years  at  Stuttgart,  published  a  pa[>er ' 
upon  the  subject  in  which  he  st^-tted  that  he  had  treate<l  21  oases  of  this 
injur)'  in  thirty  years,  nearly  as  many  as  th<^aG  of  dishicatiou  back- 
ward observed  during  the  ^me  |»ericMl ;  of  these  18  were  in  children, 
3  in  adults :  12  of  the  ftrmrr  and  2  of  the  latter  were  in  males,  and 
in  all  but  one  the  dislocation  was  inward.  The  statement,  which  was 
8npport<Ml  in  many  |»oints  by  the  obser\-ations  of  the  reviewer  of  the 
paper,  Streubel,  at  once  attnicti'd  attention  and  has  be<>n  cv^mKrmed  and 
aiHvpte*!  by  subso<(Ueut  writers  ;  the  principal  ronlributions  to  tlie  sulr- 
jei't  have  Ixxmi  made  by  Hneter,'  Xic<tlad»)ni,^  and  Sprengd.*  Hueter 
descrilied  fj  sj)Ocimens  of  outward  dislocation  obtained  by  n'se<'tiou  and 
3  cases  observe<l  clinindly  ;  Nicnladoni  found  4  incomplete  outward 
dislocations  in  10  dislocations  of  the  ell>ow  observed  in  four  and  a  lialf 
jears;  and  Sprengel  n'|M}rte<l  that  the  records  of  the  Halle  clinic  for 
the  years  1873-1^79  contaim'*!  32  caws,  of  which  20  werti  iuwanl  and 
12  outward.  An  im|M^rtant  fealiiro  of  the  last  comnuiniaition  is  tliat 
15  of  the  32  (1 !  inwanl,  4  outward)  were  old  capcfi,  an<l  in  onlv  1  of 
them  could  reduction  lie  obtained.  Although  it  is  not  so  stated,  it  is 
probable  that  in  many  of  them  an  error  in  diagnosis  had  been  com- 
mitted;  Hahn  wiys  the  injury  is  fre*piently  mistaken  for  fracture  of 
the  lower  eml  of  the  humerus.  In  a  case  seven  months  old  reported 
by  8prtMigel  the  injiir>-  had  l>t»en  pronotuicc<l  by  a  wcll-kn*»wn  l.r>ndon 
surgeon,  who  gave  the  patient  a  written  opinion,  an  intercondyloid 
fnirlure  of  the  humerus,  and  he  ailded  that  there  was  no  trace  of  the 
dtHUKiiticm  sjiid  to  have  existed  ;  Sprengel  excise*!  the  joint  and  demon- 
stnitwl  the  dishK^tion.  On  the  titlicr  harid,  Kronlein's  IM  <ra?*es  (p. 
4(>H)  timtain  no  example?*,  aiul  in  my  cxi>erience  they  are  rektively 
verv  few. 

The  nu\t*v  is  usually  a  fall  upt»n  the  ontstretche*!  hand ;  cxot>ptional 
i[*es  art?  falls  upon  the  inner  side  of  the  elU)w  and  blows  reoeived 

•  Ifahu:  Sctii.  :     "     :   ^    ■  p  7i.  »ml  >  sS 
•lliirtir;   Af.                                                       vnl.  vlli    I  il   ii    p  93S. 
»  Nlcolwloni.  v\,. ,  ....u,  1K7«.  pp.  u..,  „.j,  ;.1U,  and  tfTO. 

*  9proi«K«l :  C«ntT»ibUtl  fbr  {^iniry"!,  |wO,  p.  VJ$. 
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upon  the  forearm.  The  interlocking  of  the  central  ridgv  of  Uic  slg^ 
moid  cavity  in  the  gn.>ove  of  tlie  troclileu  is  such  that  dirrtTt,  Intcnili 
displacement  without  prelimimiry  sepurutiou  of  the  articular  Mirimre^^ 
or  without  their  fracture,  i.s  irnjKissihle,  and  il  is  tiij^tily  |»n»biiblc 
that  the  dislocation  is  pnMiuce<l  by  abduction  of  tlic  coninlntrdy  ex- 
tended forearm,  or  [Kissibly  by  \\ja  etjuivaleut  pronation  when  |mrtlr 
flexetl — that  is,  tlie  uhm  is  niovwl  downwanl  (in  the  prulou^tiun  of 
the  frontal  piano  <»f  the  humerus)  and  outward,  turning  \\\h»i\  tlic 
l»umero-ra<lial  articulation  as  a  centre,  and  thus  the  internal  laU-rul 
ligament  is  ruptnre<l.  The  joint  is  thus  o)>encd  up>u  its  inner  hide, 
the  sigmoid  cavity  and  trochlea  ue]Kirated  from  each  other,  and  uuiy 
the  radius  and  (rapitelluui  remain  in  contact  at  their  outer  Ix^rders.  If 
now  the  capitelhiin  slips  iiiwanl  alon^  the  upper  surface  of  the  radiiu 
nn  incom]>lete  outward  dislocati<»n  is  prndiiced  ;  if,  on  the  contnir\*,  the 
radius  slips  inward  along;  tiic  capitelhnu  an  incomplete  inward  di.sloca* 
tion  is  the  result.  This  nun^hanism  can  Ik*  rfprinluced  U[xin  tiie  oiuhiver, 
but  it  must  be  admitted  that  the  explanation  is  theoretical;  ucciimte 
clinical  observations,  for  reitsona  often  above  referred  to,  am  not  obuun- 
able,  and  it  is  impossible  to  reproduce  all  the  factors  upon  tlie  cadaver. 


A.  Incomplete  Inward  Dislocations. 

Pathology.  The  autopsies  and  direct  examinations  tliat  Irnve  been 
rep*)rttHl  and  are  available  to  show  the  new  relations  of  the  bones  ana 
few  in  number.  There  aw  two  autopsies  reported  by  Brora*  nnd 
Jolivet,'  and  the  case  above  referreil  to  in  which  Sprengel  excise<l  xhe 
joint  «iven  months  after  the  injury  was  receive<l.  In  the  latter  tho 
bead  of  tlje  radius  rested  against  tlie  lateral  part  of  the  troclden,  and 
the  ulna  was  displace<l  so  far  inward  that  nearly  half  of  the  sigmoid 
cavity  pn^jeetod  free  l)eyond  the  tnvhiea  ;  U[>on  this  free  part,  and 
united  with  il,  lay  the  fraetuiv*!  tip  of  the  fpitrochlca.  There  was 
close  fibrous  union  lx?tween  the  oppt^sinp  surfaces. 

Broca's  case  was  a  much  older  one ;  the  sjiecimen  an<l  a  plaster  cmI 
of  the  limb  are  preserve*!  in  the  Mus6e  Dnpuytrcn.  It  differs  from 
the  usual  clinical  form  in  the  vcrv  murke*!  displacement  ilownwiinl 
an<l  backward  r>f  the  hejid  of  the  niJius.  The  new  joint  permitted  full 
flexion  and  almost  complete  extension,  and  the  axis  of  the  fon.'arni  was 
inclined  downward  and  outward  30  degrees  from  the  prolongntion  of 
that  of  the  humerus.  The  distance  between  the  promineniTs  formM] 
by  the  tip  of  the  olecranon  and  the  head  of  the  radius  was  nix  centi* 
Hictres.  Thert*  n'maiueil  no  trace  of  the  latend  and  annular  ligunients  ;  a 
tilirous  ca[>sule  of  new  formation  <Hinnecte<l  the  lM)Ues  with  one  another. 
Br<K'a  s;iys  there  was  no  sign  of  r»rmer  frartiire,  but  DenuiV*,'  wbo  ap- 
|>ears  to  have  examine<l  the  specimen,  says  the  external  condyle  ap|>ean9 
to  liave  been  bniken  off  and  displaced  fcirward.  The  sigmoid  cnvitv 
embra<*es  the  epitriK^hlesi,  and  forms  a  new  articulation  with  it;  thV 
radius  lies  below  the  inner  part  of  the  trochlea  and  projects  notably  be- 
hind it. 

*  Broca:  Ball.  Hr  la  8or.  Aniitoniit)ac.  IHI9,  p.  272. 

*  Jolivrt :  Ball   dr  la  9<^^  Anatonuqvr.  \f<«h,  p.  194. 

*  Deaoo^ :  Diet,  de  MM.  ot  Oilr.  pnUqUM.  art.  Co«d«,  p.  78ft. 
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Jolivet's  specimen  was  obtainetl  by  amputation  eighteen  months  after 
the  injury.  The  elbow  was  flexed,  the  forearm  semipronated^  and 
there  waj?  very  jilight  nit»bility.  The  olerraiion,  displored  inward, 
embraced  tlie  epitnic-hlea  by  its  sigmoid  oaivity  and  projected  bt»yond 
il8  inner  side.  Tlie  olecranon  fos«a  wa.*  enipty  ;  the  anterior  and  inner 
part  of  thtt  heiid  of  the  mditis  rettte4l  upon  the  oui^r  nrliruhtr  half  of 
the  trochlea,  the  sharp  inner  bonh'r  of  the  latter  lying  like  a  weilge 
between  the  radius  and  ulna.  The  coronoid  prtHvss  lay  in  a  new 
grcM>ve  forintHl  ut  the  ex|>enHe  of  the  epitHH-hlea  and  tlic  adjoining  side 
of  the  tn>chlea.  The  j«>!^terior  edge  of  the  head  of  the  ^ldiut^  cuuld 
be  felt  VL»  a  prominence  at  the  hack  of  the  joint. 

Both  lateral  liganientii  are  nece»^irily  torn  ;  the  annular  ligament 
may  |>*Tha|>s  resist,  though  it  must  at  hnist  be  put  u|K>n  the  Ktretch  by 
the  inter|K)}iition  of  the  inner  anterior  eilge  of  the  trochlea  l>etween 
the  head  of  the  radius  and  the  coronoid  process.  The  cluiical  fciitures 
indicate  that  the  liead  of  the  radius  lies  rather  below  than  directly  in 
front  of  the  trochU*a,  even  in  flexiou  of  the  elbow  at  a  right  angle. 

Symptoms.  The  axis  of  the  forearm  is  jmrallel  with  (hat  of  the 
arm  and  a  little  to  its  inner  side.  The  prominence  of  the  epitrwhlea 
l»  lost,  that  (»f  the  outer  epicoudyle  increjised.  Flexion  and  extension 
are  quite  free,  and  |winless  within  certain  limits. 

On  pal|wilion,  the  olecranon  can  be  recc^gnized  immediately  behind 
the  [Htsition  of  tbe  epitrr>chlea  and  extending  so  far  to  the  inner  side 
as  to  mask  this  prominence  eonipletely  ;  the  trieeph  shows  a»  a  rather 
j>rominent  elevation  running  downward  and  inward.  The  external 
condyle  can  U?  plainly  felt,  and  the  absence  of  the  head  of  the  radius 
from  its  normal  |>osition  re<'ognized  ;  the  latter  can  souu'limed  be  felt 
below  the  empty  olecranon  fossa. 

Treatment.  K^nluction  in  rt»<'ent  eases*  appears  to  be  easy  by  tntction 
in  the  extendni  |M>sitiou  and  ilirect  pressure  upon  the  side  of  the  ulna. 
Tht'oretically,  ouiuanl  lateral  flexion  cN>ndtintHl  with  moderate  traction 
and  f)»llnwe<l  by  direct  pressure  ought  to  effect  reduction  retidily  and 
without  ri.ak  of  fmrtnre,  <?8|>ecially  if  anepsthesia  is  employed. 

Sprengel's  stjitisticfl,  <|Uote<l  alxivc,  indicate  that  reduction  is  very 
diftictdt  in  old  caises ;  out  of  eleven  only  one  was  re<1uced,  but  the 
length  <»f  time  that  had  elapsed  U  not  given  except  in  the  one  case  that 
was  rwluced,  eight  we<-ks. 

Broca's  specimen  and  two  of  Sprengcl's  cases  show  that  the  joint, 
even  if  reduction  is  not  made,  may  have  a  free  range  of  motinu  and 
the  limb  may  be  useful ;  in  Ins  other  cases  Sprengel's  attempts  to 
increase  the  range  of  motion  faile<l  mon«  or  less  ctmipletely. 


B.  Incomplete  Outward  Dislocationa. 

This  form,  although  apiwrently  somewhat  lew*  freaucnt  than  the  pre- 
ceding, haft  lieen  more  fully  studied.  Its  causes  ana  mechanism  have 
been  doftcrilKsl  nlK>ve. 

Fatholofy.     K 
"nt***!  t«.  thf  S)c\M 


ig.  286   rppn^st'utii  n  siK*cimen  fmm 
ri6t^'  Anatomiipie  by  rounict ;  it  is  t 


an  (»Id  «LM»  pnv 
lescribfHJ  bv  Mal- 


gaigue,  Denned,  and   Pingaud  an  one  of  tlie  only  two  cases  known, 
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the  other,  PinePs,  being  very  niniilar.  The  list  ho^i  since  been  increosed 
by  the  five  .specimens  4»btiiiiietl  by  Hueter  by  roset'llon,  by  Hutch- 
inson's aufco|>sy,  and  by  Sprengel's  ca»ie  in  which  tlie  di^hicqition  be- 
came coui]KHiud.  A  earn?  whirh  I  rriluettl  by 
artbrotomy  tlirce  weekH  after  tlie  accident 
belongs,  I  think,  in  thii*  class,  uUhough  tbt* 
(x>ronoid  process  lay  Ix'hind  iUv  cxtornftl 
ct)ndyle  ;  tlic  epitroc^hlca  lay  in  the  griKivc  of 
the  trochlea,  and  a  niasjs  of  new  bon«  luid 
fanned  on  the  back  of  tlie  extfrnul  condylv. 
The  last  tlirw  are  the  only  cxuniptes  of  ihc 
(H>ndition  in  the  ret^'ut  state  of  \vhi<'h  1  Imve 
knowledge,  and  the  infitrination  funnshtsi  Uy 
Sprengt'l  a  relates  (»nly  to  the  po&ition  of  the 
hone*i. 

S|>rengel'rt'  patient  was  a  girl  seven  yoare 
old ;  the  injury  was  caused  by  a  fall,  was  hii|>- 
piseii  to  l)e  A  fnu^ture,  and  wa^  treated  Uy 
inimobilizntion  in  u  gypsum  dreii&iiu^.  Ki\^ 
weeks  later  she  came  under  SprengelV  obser- 
vation. Oil  removal  of  the  dit.'r*tiiug  a  hlough 
an  inch  in  diameter  was  found  to  have  formed, 
and  through  the  o|)ening  creat^'d  by  it  the  in- 
ternal cundyle  preseutinl.  The  head  of  the 
radius  could  be  distinctly  felt  below  the  external  condyle,  the  ulna 
was  displaced  outward  so  that  the  outer  half  of  the  sigenoid  cavity 
embrace<l  the  capitellutn  :  the  forejirni  was  pronate<l  ju»d  fixetl  in  m 
position  midway  between  flexion  and  extension.  Korcii)le  alKlinnioQ 
was  made  as  a  preliminary  to  reduction,  and  the  ofK'uing  of  the  shkugfa 
was  thereby  no  enlarged  that  the  position  of  the  bones  as  described 
was  verifieu  by  <lirect  ins|)e<*tion.      The  child  made  a  go*xl  n'covcry. 

Hutchinson's'  st>ecimen  was  of  a  recent  case,  the  jKitient  hnving 
died  of  associated  injuries.  The  dislocation  had  In^n  nnluciMl  during 
life;  on  tiie  tjd)le  it  could  Ik*  eaMily  re[ir(HlucefI,  ami  the  lN)rifs  (*uu1a 
bo  dislix'ated  to  either  the  outer  or  the  inner  side.  The  sigmoid  notch 
resteti  ag:iinst  the  external  condyle  and  tlie  hi^d  of  the  ra4lius  pro- 
jected Iwyond  the  latter.  The  lateral  lig^iments  were  a»mpletely  torn, 
and  then*  were  several  rents  in  the  anterior  one  ;  tin*  orbicular  liga- 
ment was  entire,  l)ut  much  stretoheil.  Small  |Hn'lions  of  cartilagi*  had 
been  bmken  from  the  articular  surfaces  of  all  three  boneK 

Poumet's  spm-imen  (Fig.  2H5)  is  thus  descril>ed  by  Pingaud.*  "Tlie 
ulna,  carried  directly  outward,  has  completely  left  the  tn>chlea,  which 

f»rojectfl  on  the  inner  side  and  contains  in  its  groove  a  larg<>  ^essimrMd 
»one  [evirlently  the  broken-*»fr  cpitrochle:i,  r/V/c  in/ra\  The  ext4*riuil 
articular  Anpc  i^f  the  sigmoiil  ravity  is  in  relation  with  the  I'apitellnniy 
which  is  notably  hypertrophicd,  as  is  also  the  epic«»ndyle,  while  lb«? 
trochlea  ami  epitrochleo  are  atn>phie<l.     The  radius,  displaced  oulwaid 

'  ftprcngcl  :  !^ie.  cit. 

'  lltilGhiuion  :  Me4ic«l  Times  aod  0«Htte,  1004,  vol.  1.  p.  410. 

•  l*l&gBiid :  Loe.  ciL,  |i.  686. 
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and  especially  forward,  is  io  indirect  relations  with  the  epicondyle  and 
the  remainder  of  the  condyle,  outside  of  which  is  a  small  sesamoid 
bone  which  completes  the  Hurfaee  of  articulation  on  this  ^idc.  It 
results  from  these  anatomical  relations  that  the  forearm  is  in  sligiit 
flexion  with  rotation  inward;  the  ligaments,  especially  the  lateral  ones, 
are  in  great  jmrt  rupturctl. 

Hucter's  six  3i)ecimen!»  all  !«howe<i  the  same  displacement,  and  the 
epitrochlea  torn  otf'  and  liHlced  in  the  groove  of  (lie  trochlea.  The 
same  avulgion  of  tlic  epitrochlea  was  found  in  my  casi*  and  clinically 
in  seven  others,  Albert  and  von  Dumreicher'  each  one,  Hneter*  three, 
and  Eversham'  two,  in  two  of  which  it  prevented  reduction,  and  in 
the  others  made  reduction  very  difficult.  In  two  other  cases,  also 
observed  clinically  by  Nicoladoni»  in  which  reduction  was  not  attempted 
because  of  the  length  of  time  that  had  jwsserl  since  the  injury'  was 
receivetl,  fourteen  and  five  months  respectively,  the  epitrochlea  was 
broken  off;  in  one  it  could  not  l>e  found,  in  the  other  it  lay  Wow  and 
near  the  sharp  inner  e<l^  of  the  trochlea, 

Niei>lailoni,  after  experimenting  upon  the  cadaver,  reached  the  opin- 
ion, which  seems  to  be  correct,  that  this  avulsion  <tf  the  epitnx^ldeai  is 
effecteil  thn>ugh  the  attached  flexor  muH:les  and  not  through  the  inter- 
nal lateral  ligament  which  is  inserted  only  ujxm  its  base. 

His  experimenti*  show  that  the  internal  lateral  ligament  is  always 
niptured,  usually  close  to  its  insertion  at  the  Iwis*"  of  the  epitnx'hkm, 
but  siiraelimes  nearer  to  or  at  its  attachment  to  the  idna.  The  rupture 
extends  Imekwant  along  thu  margin  of  the  sigmoid  cavity  to  the  tip 
of  the  nlecrarion,  and  in  frt»nt  through  the  anterior  liganjcnt  to  the 
outer  side  of  the  e*»ronoid  prfH'css.  The  external  latenil  an<l  the 
annular  ligamentn  are  untorn.  The  clinical  cases  indicate,  however, 
that  (he  annular  liganu*nt  aLso  is  s«jmetimes  njptured. 

Symptoms.  The  eltxiw  is  someuhat  flexed,  the  angle  varying  in  the 
different  rases,  (he  forearm  pronate*!.  The  axis  of  the  forearm  is 
sometimes  parallel  with  and  external  to  that  of  the  arm,  sunietimes 
ndiliicted.  The  prominence  of  the  internal  condyle  if*  increased,  and 
the  skin  is  tightly  stretcher!  over  it.  The  trnnsverse  diameter  of  the 
elbow  is  increased  by  the  proje(*tion  of  the  muMdes  and  the  head  of 
the  ni<lius  on  the  outer  side.  Flexion  and  extension  are  painful  and 
restriete<I.  In  the  re|K>rte<l  rases  no  mention  •  Is  made  of  lateral 
mobililv. 

On  ]iiilpntion  the  cpitn»rhlea,  unless  broken  off,  is  very  readily  felt ; 
if  it  is  broken  oil',  the  inner  «ide  and  etlge  of  the  trochlea  can  Ik* 
plainly  lnn»etl,  ami  the  epitn>chlca  may  perhaps  Ik*  recognised  as  a 
movable  l»o<ly  below  it,  or  it  may  have  Ix'cn  <lniwn  past  the  edge  of 
the  tnH*liIeu  into  its  gnH>ve  when*  it  cannot  \yc  felt. 

On  the  outer  eitle  tin*  licail  of  the  nulius  projects  in  a  line  with  the 
anterior  *>r  under  surf;uv  of  the  ctindyli',  acconling  as  the  cIIkim-  is 
mure  or  leas  flexe<l.  The  olecmnon  is  nmre  pronunent  than  normal, 
bocauM  it  is  lifUsI  out  of  its  fossa  and  lies  against  the  back  of  the 

*Nicol)ulooi :  Ix)C.  rtt.  p.  FmI. 

'Ilnviltvr:  Arch.  nUr  klin.  {'hir..  vrt).  ii.  p.  mTv 

'Bvenibam  :  Dvutocho  Zvlt«cbrift  fur  lihir..  vol.  \x.  |k  BHl 
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more  promiocnt  external  condyle;  it  is  «listant  fn3m  tIieq>ttro(^Iitat  abottt 
two  iuehiT*.  The  trietps  appears  as  a  promiiieiil  <*onl  ilirceini  Uuwn- 
U'ard  an<l  outwanl  to  the  olecranon.  The  external  epioi>xicly)e  tnmy  be 
felt  bv  prt's.-in};  the  finger  tirnily  in  al>ove  the  hea«l  of  tlic  nuJiui^  and 
behind  (lie  |>n»minenee  funned  by  the  exteniMir  inusc-Ie*  of  the  haiB«i. 

Accordinj^  to  Pinipuitl,  the  forearm  U  so  pronateiJ  tliat  the  |>n6terifir 
surface  of  the  ulna  looks  ontward,  and  the  head  of  the  radium  lies  in 
front  of  the  capitelUim  instead  uf  being  ditiplaoe<l  outwardly.  Soch 
cases  l>oh>ngf  I  think,  to  the  clasts  of  di.iloeations  of  the  alna  luiior. 

Treatment  Tlie  ^rst  indication  of  treatment  isi  Xk*  ViiX  tbe  oentml 
ridge  of  the  sijrmoid  travity  and  the  coronoid  pr<K*ejs  out  of  tbe  griMJVc 
between  the  capitelhim  ami  the  trochl(w,  i»r,  in  other  words  to  8e|Kiraic 
this  portion  ol  the  ulna  sufficiently  from  the  under  surface  of  the 
bumenis  to  allow  il  Uj  l>e  pusheil  inwaixi  paat  the  projecting  outer 
bonier  of  the  troi'hiea.  This  may  be  effected  bv  hypercx tension,  or 
by  outward  lateral  flexion  if  the  head  of  the  ni(liu?i  ^till  rc^  agaiii!«i 
the  under  surface  of  the  humerus  so  as  to  form  u  fulcrum  or  centre  for 
the  movement. 

If  byperextcnBion  is  made,  the  movement  takc^  place  about  tlic  tip 
of  tlie  olecranon  as  a  centre,  where  it  reata  a^ain.st  the  back  of  the 
humerus,  and  the  coronoid  process  im  airried  downward  away  from  the 
humerus  aa  well  as  backward,  and  when  the  scjwratiou  U  iiuniciejit 
direct  pressure  with  the  thtnnl>s  u|M)n  the  htiid  of  the  Rulius  will  lorce 
the  ])ones  into  place,  or  nitation  of  the  nina  inward  (supination^  will 
carry  the  tip  of  the  coronoid  process  |Kist  the  margin  of  the  tmcliUti 
into  the  gn>ove.  Nic«>la<loni  •}Ug}rei?is  tluit  in  the  latter  mnncpuvre  an 
aseij^taut  should  pres.s  with  his  thumb  u|>on  the  l^ok  of  the  rdeoranon 
to  prevent  the  pn.Mltiction  of  a  Iwiekwanl  dishtciition. 

Outwanl  lateral  flexion  should  l>e  aided  by  tmetion  u]>on  the  extended 
or  hiightty  flexed  forf:'artn,  by  which  the  articular  surfaces  will  beAefia- 
rated  as  tar  :is  the  untom  li^ments  will  permit,  then  pressure  by  the 
tliumb  UfMin  the  head  of  tlie  radius  will  force  the  inner  ends  of  the 
hones  ba(*k  into  line,  and  the  straightening  of  the  limb  completes  the 
reiluctiou. 

If  the  atuuilar  liptmeut  is  lorn,  its  outer  |iortion  and  the  niljoiiiing 
|Kirt  of  the  external  lateral  ligiiment  may  Im?  intcrf^toped  l>clwcen  the 
radius  and  the  hnmorui*  and  op|v>se  the  return  of  the  former ;  under 
such  circumstinees  l!»e  ulna  can  still  he  riMhice^J,  hut  the  latcnd  piT6*- 
un*  to  efl*eet  this  nnist  he  made  upon  the  oloeninon  instrad  of  the 
radius,  and  then  by  pronating  and  ailductinj;  the  fort>»nii  the  niditm  ia 
dniwn  past  the  obstacle  into  place.  The  supjyestion  of  the  existence 
of  this  obstacle  and  of  the  means  bv  which  it  nmy  1h»  avoide<)  rtvta 
entin-ly  uptin  experiments  on  the  caiJaver.  I  do  not  know  that  it  \ms 
ever  iKt^n  em^amtered  and  thus  overcome  in  pmctioc. 

The  complication  of  nvulsion  of  the  epttnK*hlea  and  its  lodgement 
in  the  jfrtK)ve  of  the  tr<x*hlca  seriously  increase.-*  the  dil^eulty  of  nc<iiu»- 
tion.  A*  aljove  state*!,  in  two  of  the  five  recent  ^-ases  in  which  it  x»-fta 
nrojfnir^il  re«luetion  failed.  The  resiS4>n  of  (he  failure  i«  that  the  di;w 
placement  of  tJie  fragment  from  the  groove  by  the  returning  ulna  u 
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prevented  by  tlie  sharply  incliuecJ  inner  slo|>e  of  the  trochlea  and  by 
the  pressure  uf  the  overlying  mu-seles  and  faj^ciii.  Tlic  fmgnient  needs 
to  Im»  drawn  d*»wu ward  as  well  at*  pu?itied  inwanl.  AlU^rt  suceoetled 
by  flexing  the  fon^arni  at  a  right  angle,  and  then  dniwing  it  forcibly 
away  fnjtn  the  humenisi  in  tlie  direction  of  the  long  axis  of  the  latter 
by  means  of  a  cord  tmsseti  across  its  anterior  surface  close  to  the 
ell>*)w.  The  «aime  nietniHl,  when  employed  by  von  Dnmreicher.  failed, 
as  ilid  also  forcible  ontwaixl  lateral  flexion  and  traction,  although  car- 
ried so  far  us  to  threaten  rupture  of  the  bkin  on  the  inner  side  of  the 
joint. 

PiX'isibly  the  transformation  of  ihe  dislot-ation  into  the  direct  Imck- 
wani  form,  or  luickward  and  inwani,  would  remove  the  fragment  from 
the  gnM>ve  and  make  reduction  |K>ssible,  or  it  might  Ik*  pricticable  to 
dniw  the  fragment  downwaixl  out  of  the  wziy  by  a  ^harp  h(K)k  passe<l 
thntugh  the  skin.  Other  means  failing,  the  obstacle  iNJuld  be  easily 
reached  and  removed  through  an  incision  on  the  inner  side. 

Complete  Dislocations  Outward. 

These  disloeation.-i,  of  whi<'h  the  first  observation  was  reported  by 
I)tipiiyiren  in  IS(»7.  although  the  form  had  Urn  described  by  I'etit 
nearly  one  hundred  years  lieforo,  were  apparently  so  rare  that  Mai- 
gaigne  t*%tuU\  collect  onlv  ten  rejwirted  cases.  Of  late.  rejK^rts  have  so 
muhipliiHJ  that,  exchuling  irregular  eahesj  an<l  thiwe  of  which  the 
description  is  not  sufficiently  <Ielailcd.  and  those  which  seem  more 
projKTly  to  belong  among  the  disloeations  backward  and  outward,  the 
number  of  tho$e  available  for  studv  and  general ization  is  about  twenty- 
five.' 

Tn  most  of  the  cases  the  mechanism  of  production  cannot  l>e  deter- 
miuet],  but  the  histories  of  a  few  are  sufficiently  cfimplete  to  show  that 
the  c-ause  may  be  a  fall  U|.K>n  the  outstrelrhe<l  palm  or  upon  the  ellww, 
or  a  bliiw  R'ccive*!  n[H>n  the  inner  side  of  the  forearm.  Hatry's  case 
18  a  clear  example  <tf  the  first,  the  patient  stumbhtl  ancl  fell  forwaiil 
ujx>n  his  hand  ;  von  Pitha's  iiatient,  who  fell  while  her  hands  were  in 
her  miilT^  is  nn  example  of  the  second  ;  and  MearsV  piitient,  who  was 
struek  up<^>n  the  inner  and  upper  part  of  the  f<prearm  by  a  nvnlving 
piece  of  w<mm1  while  the  elbow  was  partly  flexe«l  in  an  effort  U*  dniw 

•  Tho  biblioirrmphy,  cirludinir  doubtAil  autrn,  i»  w  fnllow*  :  I>«iMn  trrh.  I^vmi*  nr»tes« 
voj.  i.  p  1.11 :  Bo«lf»v.  null,  dr  la  .Sue.  AnAlomiqfU'.  1S3T.  p.  101 ;  NVUton.  Wthol.  rhirur* 
iriml*',  vnl.  ii.  p.  »l|";  NVilftnn.  lAnrot.  IS44.  il.  p.  5511:  Kolirrt,  (tw.  dr*  HAj.iiatii  |h|9, 
n.  |Hi»;  »JloaI(^,  0»*.  M«'rlin»Ir.  IHIM.  p.  TIT  ;  VrriH'uil  mhI  Trii|M«l,  <»«    'f  i      ] ; 

Pif»(f»-v  mid  l>ubruril,  Chje.  iU-h  Hopiuiix.  IKM,  p,  ."JO;  iH-nutv. Thr-ii*'  <li  .u- 

bort.  idem  ;  l*iirch.  (Jar  dw  IIApprau-    i-'"  •■  Vli  :  S(*t»rb.  Hull.  <1»-  U -^nt, 

ISrtS.  p,.«a»l;  V»rick.  Now    York    M.  <!,  IS«IT.  vul.   li.  p.  3KT  ;  AitrtrfWK   idem, 

I^CTi,  p.  TJI:  Vnn  Pith*.  I*ilhii  mid  I  iiinirjri''.  vol.  ir..  ■hi.  e,  R  p.  TI.  I  ra*r«; 

IIiitrT.  Lvun  MrdicJil,  IHTrt.  vol    iviii.  p.  :;;.  \V.\lif.  in  tlmiiilrun'*    KtBrnir-  lt>- 

f»tl«i'm,  p".  0!*«:  ni-rtin.  I'uUm  MAI.,  Kfl.  p.  n(t*» ;  <MM.rm-,  N»'w  York    H«»-,  i**, 

IHTi».  p.  fii:i;  Mft»ori.  Srw  York  Mcdicnl  Itrrorf.  |.»Mi.  vol  tvii.  p.  ;tiC.  !i  r.*.-.  .  ...uc, 
Idrni.  p  .Vjr> :  Kkwiira-I,  rhiUilrlplii.t  Mi-^lini!  mid  Sunfual  Ui-portcr,  1f«h1.  vol.  xlr.  p. 
3H,  Mi-nn.  IMiilii'l.li.t.ij  \I.-.!i..iI  Tliurs  l'***)  1.  vnl  x\.  \.  •->:  .Tclin^m.  Tmii«ni-tiotw  of 
tbrMt««ouri><  .n.  ikhO.  p  i  --*l.  ii.  p.  3117; 

Itiifib'in.  <Vti-  I,  IHIK*:   •- ■  \v,  Ammlt  of 

Hiirv    ~    M--  ;.....      1  ;  '  '     -T- -'  ^'--Mtytn-ir* 

»n  I  Tli4i  (1h.'  .   in  the 

On/'  I  ■  ■_■     '.-w.  Kil.  pp  ■■  ■'■  ;,...-.,   -M  !     (.,_,.■(  whifh 
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liuwn  aome object  frocn  above  hb  bead,  is  an  esaapleof  the  tbirtL    Tlw 
mtdumiam  In  a  fall  opoo  tbe  kaad  ia  doobdeas  ibe  aaaw  aa  tiMt 
iacotnplrtf  dislocatioa  outward  prodaccd  in  tba  m 
ootwwd  latefal  llexiaa  ia  pfudiiiUBd ;  tbe  ntaraa 
ntpuued,  and  then  the  boaea  are  diapboed  kteially 
br  tbe  contiooed  actioa  of  tbe  wetgbt  (^  tbe  bod  v.     Ia  ohk  ttf  mm\ 
Intba^s  casea  tbu  lateral  fiexioa  vas  observed  by  tbe  mocber  of  tftie 
patient,  a  bov,  six  jrearti  old,  wbo  saw  tbe  elbow  betMl  aa  be  Ml  firum 
a  tree  upon  hi»  outfit  relcbed  band. 

FatholocT.  Thf>  only  reoofded  autopsies  are  tbose  of  Boaley  and 
Hetnlein  ;  in  tbe  former^  a  oompoand  dialocatioa  witb  fracUuw  of  Cke 
external  comlvle  produced  by  a  fidi  opon  tbe  elbow  frota  a  bdgbi  of 
twetity-ei^t  feet,  amputation  was  refiti^ie^l,  and  tbe  patient  died  oo  tbe 
twenty-Hftb  day.  Tne  bleral  l^ameaia  of  tbe  elbow  were  eotirelv 
rupturetl ;  botb  bones  of  tbe  fofeam  were  placed  extemallj  to  tlie 
lower  extremity  of  the  huroems  and  tbe  ulnar  nerve  was  laeeimtcd  at 
the  level  of  the  trvxrhlea.  In  tbe  latter  both  lateral  and  Uie  anterior 
ligaments  were  torn,  the  ni<]ial  nerve  bruised  ;  a  fragment  vaa  brc»kcfl 
from  tbe  head  of  tbe  radius,  and  the  curonoid  prooesa  waa  hroketL 
Tbe  radiofl  and  ulna  were  also  broken  near  the  middle. 

DLscegarding  one  or  two  exceptional  form:^  tbe  cases  may  be  groopcd 
in  three  clai»es  according  to  the  character  of  tbe  displaremeot,  but  in 
some  the  srount  i^  not  i^ufficicntly  ooruplete  to  determine  to  wbioh 
rla^  the  ca.'ie  ahoulil  belong;.  In  one,  ap{KireDtly  the  least  freqtsent, 
the  displacement  ia  directly  outward  and  a  little  upward,  so  tbat  tbe 
inner  edge  of  the  sigmoid  cavity  rest^  against  tlie  outer  surface  of  tbe 
external  condyle,  the  elbow  l>eing  partly  flexeil,  with  thi>  olecraooo 
behind  and  the  eoronoi<l  pnx»A5  in  frr)nt  of  the  epirondyle.  Tbe 
radius  pre^aervei^  its  relatione  with  the  ulna  and  h  situated  ;ftil]  furtber 
to  tbe  outer  side,  or  is  carried  to  a  ^inewhat  liigher  level  by  pmnaticiu 
of  the  forearm.  Thin  involves  complete  rupture  of  the  lateral  and  oti* 
terior  ligArnenta.  In  Neilson's  case  it  was  thought  the  external  condyle 
was  broken  ;  the  oh^cranon  wan  three  incturs  atx>ve  iu  usual  positioo. 

In  tbe  second  cla^ss  the  forearm  is  pronate<]  as  well  as  nexe<],  and 
thl>i  pronation  is  effeote<l  by  rotation  about  the  long  axis  of  the  ulna, 
so  tluit  the  head  of  the  ra<lius  lies  above,  or  even  further  inwartl  than, 
the  ulna.  The  great  sigmoid  cavity  embraces  the  outer  surfiioe  of  the 
external  condyle,  the  tip  of  the  olecranon  lying  behind  the  condyle 
and  that  of  the  coit>iioid  process  in  front  of  it.  Tlie  anterior  surfiioe 
of  tbe  ulna  lor>ks  in  want.     The  heiul  of  the  radius  lic*s  al>"'  ^r- 

mal  position,  in  front  of  the  humerus,  and  p«>ssil)ly  still  in  c*  ah 

the  upper  part  of  the  articular  surface  of^  the  capitellnm.  8tudy  of 
the  skeleton  indicat<*s  that  this  form  cun  be  easily  prtxluceil  from  an 
inoomplete  outward  ilisUtcalion  by  pronation  of  the  limb ;  it  is,  I  tbink, 
tlic  luot^t  eotnuion  of  the  three  clns«ios,  and  it  seems  possible  tbat  tbe 
extemul  iatenil  ligriment  muy  be  presorve<l  untorii.  Denunt  has  given 
it  tlic  mime  of  mh-rpu^nmlytnr,  in  distinction  from  the  foilowinij»  tbini 
class,  which  he  terms  ^Mpm-epirondyhir.  He  thinks  the  iltslinetion  is 
an  importnnt  one  and  tluit  the  difference  dejKMidn  ujKfU  the  rupture  or 
the  integrity  of  the  attachment  of  the  muscles  U[>ou  the  epioondyle. 
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In  the  third  cl(u»  the  ulna  and  radius,  tironntnl  ami  flexed,  are  car- 
ried higher  up  along  the  outer  border  of  the  hunitTim,  two  inches  in 
Osl)orne*s  emse.  The  higiuoid  cavity  may  ernbniee  tlie  Huitinator  ridge, 
and  the  radius  still  lie  in  front  of  the  humerus,  or  both  lioties  may  l>e 
displaced  aI*H)  backward  so  that  the  o»ronoid  process  and  the  atticular 
surtace  of  the  radius  are  posterior  to  the  ridge. 

It  i»  noteworthy  that  in  none  of  the  cascH  is  fracture  of  the  epi- 
trochlea  mentioned  ;  in  one  or  two  it  is  said  that  the  epitriK^lilear 
muscles  wore  torn  away  at  their  insertion. 

Two  ca:ses,  in  which  an  a<lditional  consecutive  displacement  had  fol- 
lowe<l  by  which  both  boncA  were  brought  around  in  front  of  the 
humerus  and  pronated  so  far  that  tiicir  j»osterior  surfaces  were  directed 
forward,  were  reporter!  by  Cloquet'  and  Maisonneuve.*  The  latter's 
patient  was  a  woman  who  ha4l  fallen  out  of  W'd  upm  her  elbow,  au<I 
who  was  so  thin  that  the  position  of  the  lwnt»s  could  Ik*  accurately 
determined  ;  the  lower  cna  of  the  humerus  pn^jeeted  pnjiuinently 
l>ehiud  and  was  there  eoverwl  only  liy  the  skin,  while  the  triceps 
ran  forward  and  outward  over  the  epicundyle.     The  ulna  was  wun- 


Fio.  286. 


Flu.  287. 


Ooapleteoutwiml  <IU)ucAiiMti  i>t  the  vlbow.    hupm- 
eiilcuudjrUr.    (SniooM.) 

pletoly  tumcil  around  so  that  its  |h«- 
terior  surface  k»oked  fonvanl  and  (he 
sigmoid  cavity  lay  against  the  front  of 
the  tnwhlwi-  The  he:id  of  tlie  radiuj) 
oould  not  bo  felt.  The  lind)  was 
slightly  flexeti  and  grejitly  jimnated. 
Hetiiictifiii  was  effccteil  by  moving  the 
olecranon  oulwanl  and  back  wan! 
around    ihf   external    condyle  Ui  the 

Iwok  of  the  humerus,  and  then  reilueing  in  the   usual   manner  the 

backward  dislocation  thus  produc<Hi. 

'  (Inqnot:  f^otfHl  hy  Malifsifftt«,  loe.  rlt,  p.  610. 
*  UalMonuenve:  Owl  iIm  lIApttaux,  14(17.  p.  14S. 
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Of  tbe  inft  vrntittf^mmKaAm  dineftlr  ovhnnl  vitfa- 
Ritatiao  of  tW  loRWBi  (F%.  2M\  Ptteik**  ««'oibt  br 
a  tfpfc.  The  pBtMot  wsA  a  Btta  ft>rtT-ooe  jmn  aU,  aod  tbr 
wa>  fmrd  by  a  fidl  finooi  %  bdgfrt  of  ai^wot  tvo  fect^tlir  dbow 
^■■^^  aome  stoocA.  The  fomum  wa«  eKtctnled  aad 
onald  be  passrelT  iexed  o^tflv  to  a  n|Bbt  aagfe,  boft  r— M  anc  be 
Dated ;  ha  axk  tar  cntmiT  lo  tbe  oolMle  of  tbe  boactva,  and  clkv 
tnuMTene  diamHrt'  iiT  tbe  eHiow  «aa  warlj  duoblcd.  Tneui^  tlv 
booM  with  che  fiagicr  bc^tAd,  from  the  cpmochlcA  oatvani,  the  «ttr- 
M<M  wnefoiiwl  all  the  pautu  of  ibe  Iwcr  cad  af  the  hHama.  ihro 
OMKoieefaaiM  well  above  aod  to  the  oaterade  of  the  niaihrfcyaaJ  tbca 
the  head  of  the  SMi»  kyw«r  thaa  the  olecaanoa  hot  stdl  afawe  tba 
lower  line  of  the  haini f iii  la  other  auailar  caaea  iUht  aMsbili^ 
of  the  juiat  u  mentioaed ;  aa  if  the  tww  ocgBMato  of  theliaO* 
▼enr  looaefy  tftechwi  to  each  other. 

Id  the  aeooad  varietr,  **  wrib  mVaadjpfar,*  the  azb  of  the 

goHialfy  to  be  iacliaed  doatmarJ  aad  iawatd  (addacKiua  | ; 
at,  or  even  within  (Pitha  li,  a  r%fat  aafpie  is  oosaioo ;  aEni-fWi>- 
or  foil  pTOBatioo-  The  timnst^ne  diaaicter  ai  the  elbow  ia 
iaereattd,  but  not  so  moch  as  in  tbe  prKeding  \'arictT.  The  .-tupioator 
and  radial  extcnsDr  uiuwItLj  form  a  weU-defincd  proauaciiee  abore 
in  fnint  of  tbe  Jotnt ;  the  tewdoa  of  the  trioeps  eoowa  a 
directed  downward  and  oatwaid,  aod  tbe  tendoo  of  the  bicepa 
aonetiBies  be  feit  ranntag  in  tbe  ^ame  dinctiua  in  fmot. 

The  ooAliaea  of  the  lower  end  of  the  hnntenis  can  be  di«(ii»ctlv 
tiaoed  Iroa  the  epitroehlea  outward  to  the  capitellam ;  the  rxtcraal 
epieoodjle  is  oiasfced  br  tbe  oloa,  bat  eoiaetinee  oaa  be  felt  by  fmi 
tag  the  finger  deeply  in  above  the  latter.  Tbe  cnp-shafied  «or€m  o£ 
the  head  of  tbe  naiios  can  be  lelt  aaJea^  it  has  been  carried  to  Gnr 
inward  by  the  proaatioa  of  the  limb  that  it  rests  ag^uatf  tbe  front  of 
the  hanMraa. 

In  tbe  third  Tarietr,  "^  Mpro-<|weondjAir  **  (Fig.  387\  tbe  forearm 
it  lexed  at,  or  nearly  at,  a  r^^  utglc  *nd  pronUed  ;  the  trui*vef«e 
diaoMler  at  the  lower  part  of  tbe  ann  is  tacreaaed.  Tbe  gnater  thm 
diepleiMient  upward,  the  gnater  is  thepaasive  laofailitT  of  the  limb 
in  tbe  plane  of  6etion  aod  extenmon.  Tbe  lower  end  o/ the  homeraa 
is  aoaemSde  to  tbe  Umdk  evea  laore  eomplelely  than  in  tbe  two  pmoeil- 
wg  varieties,  for  it  prcycta  eomplelely  below,  aod  even  its  cxtenad 
eondyle  can  be  traced.  Tbe  defomiil^  on  the  ootrr  side  varia  with 
the  extent  and  cfaarMtcr  of  the  final  displace wi  iit,  fnr  the  bones  of  the 
forearm  are  aomrtimwt  carried  bnckwanl,  erminn;;  tlM-  huinerui^  or,  na 
ia  Maiaaaneare's  aod  Cloqiiet's  caoes,  oanicd  fimrard  U*  tbe  front  of 
the  hmaenii. 

It  is  noteworthy  that  in  three  of  tbe  fotir  casta  in  whi<*b  rrdnetion 
wm  not  made  the  patients  had  good  oontrol  of  the  limb  and  a  frea 
nnge  of  motion  waa  eetabltsbeiL  Wylie*8  patient  tbooght  his  arm 
was  as  serviceable  a»  ever.      Robert's  patient  wa^  ^  years  old 

aod  his  iniurv  dated   fnxn  iaCuioT ;  he  had  an  (^  ^  range  of 

•enoa  and  extension.      In   IVnoe^s  case  (F%.  3^)  the  oleennon 
prajtMtsjd  aouly  an  inch  behind  the  hnmenm,  um  arm  eaaU  be  laOy 
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exteudcd  ami  flexed  nearly  to  a  right  angle.  In  N^laton's  caae  there 
was  flexion  nearly  at  a  ri|;lit  un^le. 

It  is  als<»  nuieworihy  that  in  no  case  wore  there  .syniptotn;*  of  intor- 
fereiire  with  the  cinrutationr  and  in  (»nly  one  oas**  iMeurH)  were  there 
symptoms  (»f  injurj'  U)  the  uervcii.  In  his  there  were  pain  in  the  fingens 
and  nnmbne^  in  the  diHtribution  of  the  median  nerve. 

Treatment.  lieiluetion  han  been  efTei'ted  without  difliculty  in  nil  the 
re<'*'nt  <*a>e.s  except  Winslow'si,  by  extension  anddire<*t  manipulation  of 
the  upper  ends  of  the  nidinn  ami  ulna.  The  liieeration  of  the  ligaments 
and  muscles  in  mj  great  tliat  tlie  b(.ineb  are  freely  movable,  and  special 
nianieuvres  intended  to  relax  op|H)sing  l>auds  are  M.'l<]om  neeei*tary,  Ex- 
ceptions to  this  may  l>e  found  sometimes  in  the  first  and  second  vnrietieji ; 
in  the  tirst  the  head  of  the  radius  may  jmiss  through  and  U*  eaugiit,  as 
appirently  bap|K'n<^]  in  Pnet^l»*s  cas«%  l>etwt»en  tw4t  niusf-ular  biindleity 
which  may  then  necil  to  lie  relaxed  by  flexing  and  abducting  ihe  fore- 
arm ;  in  the  second,  which  ap|K>ars  sometimes,  as  ha.^  bin-n  said,  to 
differ  from  the  incomplete  outward  dislocations  only  in  the  addition  of 
proiuUion  of  the  forearm,  the  external  lateral  ligament  remaining 
untorn,  the  first  movement  must  be  to  supinnte  the  limb  and  thus  turn 
tlie  sigmoid  cavity  under  the  capitellum  and  bring  the  head  of  the 
railius  to  the  outer  side  ;  the  dislocation  is  then  an  incomplete  outwani 
one,  and  id  reduced  acconlingly» 
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Altbi:>ugh  mentioned  liy  HipjKK'ratesand  chanieteri7,ed  by  him  as  the 
most  pjiinful  of  all  and  fatal  \\\  a  few  days,  and  admitttnl  by  all  sub- 
iMH^uent  writers,  the  fiisi  re<'onleil  ease  {and  that  a  tpiestionable  one)  of 
this  dishK^ation  was  pub]ishe<l  oidy  a  liundrtHl  vears  ago,  and  the  num- 
ber has  not  yet  reache<l  twenty-five,  even  including  seven  casies  in 
which  the  olecranon  wa:^  broken  off  and  reniaiiifd  in  place.' 

Of  the  13  eases  in  which  the  age  is  mentioue<],  I  was  six  years  old, 
2  were  eight,  2  fourt»H*n,  2  fifli-en,  and  1  each  eighteen,  twenty,  thirty- 
four,  thirty-eight,  and  forty  years  ohl,  I  was  nn  "adult,"  and  1 
**  middle  agetl.*'  The  caurie  in  the  greater  number  oi  cases  ap|»ears  to 
hftVG  been  a  fall  upon  the  flexed  ell>ow ;  in  one  (Pryor)  it  was  a  blow 

'  The  l>iM»oirn»phT  In  HA  follnw» :  Ever*.  Monin,  OutoI,  WiltUii|rrr,  (inolril  Ky  S«m)l»rl 
in  I'rmcrr  Vh-rt«-U*»»r5<hrlrt.  |AVV.  il.  y  -^.  (in«t  M*  SuifittiBue.  loc  cU  .  p  ua<'i:  <fiirrre, 
qiiotoH  hr  Ptnpiiiil  in  I>irl   Kn-  vol    \%\.  p.  7<»s;  ChjiptO.  ((not«><l  by 

MalKxiKiic,   I'w   rit  .  p.  (ilT.  n>    \  ,   (^ilwin.  Ix'Sii.  (|U"ptiNl   by  tVbruyn 

In  Aiiimlee  de  In  i'hinirffie  Txix...^.  .  .  1. ...l.  .  .  .  lS4a.  vol.  ix.  pp.  44  %tn\  45.  kiid  by 
Slri>iibf| ;  Richrl,  Arrhivi-a  ^ixt-n^rfL^  \Kta,  vnl.  vt.  p.  47V;  Prinr.  Ijiiif^'t,  1^14,  u.  p.lflO; 
Ancwlon.  L'llnloii  MAditvilr.  1-,V»,  vnl  iil  p  rtHI :  Oinfnn.  I»(ilt!iii  Mr<licat  Jmirtial.  IHOO, 
H.  p.  «;  8(?cn«t»n.  >  Ti  ,  T,"fnioii  M<'^«l(fiilc.  IHHI. 

vol.  ti.  p.  475,  autl  I  ii.  p.  451  ;  Kirln-l.  null. 

do  U  Snc  dp  Oiini.  ..-.:. ,     i  i    .     i ...  ;  * .  mI.-iu.  p.  HC  ;  iin**iiuway, 

(tiiot«d  by  Hnt4-hli)wtti.  Mi««Ur)%t  Tiiitm  lutil  ()«wflf,  incfK,  i  p.  400;  lAiiiiinonp,  Ijinn^t, 
»b«itr»rt  in  Sem  Vork  Mediral  Kcc«ir«).  1h«7.  vo!  \\  p  1'>:  HirniM  Wnlb-tiii*  Ac  la  S*irl^t« 
Anatomirinf*.  |m70,  n    |.%;  I>nii'.  Ijinn*t,  X^'i.  u  -  ft, 

IOT7.  p   401 ;  quol4>d  t»y  Polii»ot,  bw.  cit..  p  ftC.l  i!, 

b.  :*"     •^•' n.  •w^  PtaU'  IX   ;  Itav   r)a<itr><1  hr  I... ;     k  ... — ,.  ^ i  ,-()or 

fci  -■>*».  p  200;  FiiUnii.  Mr.I.  K*-mni,  \r<r7.  vol    lU    p.  71H      il  .ivmlno 

bi'<  >      '  '  »  cjwr  by  Frr&unou.  Surcvry.  3d  lhI..  p.  :j41,  ou«  by  &oa<  > .  . :  i^.  Anat, 

1844.  p.  477,  jwd  oa«  by  Flanbvrt. 
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by  iho  liandle  of  a  cmne  upon  the  back  of  the  elbow  ;  in  two  oertuinly 
(Date,  Kay),  and  probably  m  others,  il  was  n  fall  upf»n  the  palm  <if  the 
liaiui ;  in  Fulton's  it  was  traction  on  the  extttinJiMl  ann,  witlioiit  frao 
lure  of  the  ohtcninon  ;  in  one  (('ani^'iin)  the  patient's  hand  was  f-ntigliti 
between  two  cogwheels  and  both  bones  of  tlie  foreann  wrrt*  bn»kcn  nii 
the  middle  as  well  as  dlrilocsited  ;  an<l  in  one  (Morel-I^ivallfti)  thu-] 
patient  fell  from  a  wagon  and  was  run  over,  the  wheel  parsing  arnifta 
the  ellww  and  breaking  the  olecranon  and  coronoi<i  process. 

In  seven  of  the  cases  the  o!ecmn(»n  was  broken,  and  in  the^e  tb^s 
me<'hanism  of  the  dislocation  is  easily  understood^  for,  the  resiHCatic4<i 
i»f  the  oli»cninon  being  removeil,  the  two  bouei^  can  1r»  eai-ily  dir^phuHnl 
forward  and  upward  along  the  frout  of  the  humerus  by  a  force  acting 
u|»on  the  back  of  the  forearm.  Such  t^sea,  I  think,  should  hzinlly  be 
put  in  this  class ;  the  dislocation  is  secondary  to,  and  made  posstible  bv, 
the  fracture  of  the  oleerauon.  A  personal  case  of  this  kind  is  shown 
in  Plate  XIII.  I  have  recently  (l^t^H)seen  anuthrr.  In  the  catse  of  a 
full  or  of  a  blow  upon  the  flexinl  elbow  the  direi^tion  of  the  fiircse  Is 
probably  inclined  somewhat  away  from  the  axis  of  the  forearm  and  ts 
more,  ncjirly  |mmllel  with  the  posterior  |Hirtion  of  the  articular  Hurfaoe 
of  the  olecranon,  ami  it  must  be  great  enough  to  rupture  the  lateral 
ligamentcj  without  the  aid  of  leverage.  All  attempts  to  repr*:Hluoe  the 
dislocation  u]x>n  the  cadaver  by  this  mechanism,  forced  tlexion  and 
direct  impulsion,  have  faileil,  except  after  preliminar}'  divifiion  of  tlie 
lateral   liganu^nts. 

In  the  cane  i>f  a  fall  u|H>n  the  hand  there  is  clinical  evidence  to  show  , 
that  this  form  is  closely  allied  to  the  lateral  dislocations,  and  that  it  i» 
■procluccd  by  lateral  outward  Bexiou  Mip]>Iemcnted  by  sufficient  Coraion 
(supination)  of  the  limb  to  bring  the  olccnmon  forwar<l  under  the 
trochlea;  in  several  cases  the  <]isplacenicut  was  outwani  as  well  jia  for- 
ward ;  in  diaind's,  s*>  far  outwanl  that  the  case  liaa  been  classed  with 
the  lateral  dislocations. 

Pathology.  One  autopsy  (Richet),  three  amputations  (Canton,  Aforcl- 
liJivalUV,  Kigmid),  two  compoimd  fractures  of  the  olecranon  without 
amputation  (Hichet,  (lucrrel,  one  compound  disKjcation  without  frsie- 
ture  (Prior),  and  exjHTiments  u|M>n  the  tradaver  show  how  gri'nl  the 
lacenition  sometimes  is.  In  IVior's  vi\si\  in  which  the  |Kitient  \i*a» 
Atruck  upfxi  the  •*  under  side  of  the  left  arm  at  the  ellww-joinl "  by 
the  rapidly-ri'volving  handle  of  a  crane,  there  was  a  large  wound  at  the 
point  where  the  blow  vras  received,  "  t)e<*»sinning  n  ireneral  disc<mnee- 
tiou  of  its  parts,  mu)->i>nlar  and  olhcr\vis<%  excepting  imnuHliAtcly  m 
fri>nt.''  The  nidiu**  an<l  ulna  were  driven  njnvani  ami  forwanl  on  the 
humerus;  the  condyle**  of  the  latter  and  its  !*haft  for  two  and  a  lialf 
or  threti  inches  projectetl  through  the  wound  nearly  at  rieht  angl<« 
with  the  forearm,  an  c<»mnletcly  8trippe<l  as  if  eh'anwl  wito  a  knife. 
Then*  was  no  fnicture.  Ive<!uction  wa*  made ;  the  |mtient  reeovered 
after  much  suppunitivm  in  and  around  the  jr>int,  and  the  final  result 
was  good,  ''the  lind)  gaining  in  fn-cilom  and  power." 

In  Canton's  case,  the  patient,  a  man  f<»rty  years  oM,  was  thrown 
from  a  wagtin;  apparently  he  struck  upon  the  extended  hand,  but  the 
forearm  was  immediatelv  flexed  and   twisted  under  bis  chest.     The 
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forearm  was  flexetl,  the  hiind  RU]>inatiH]f  tlu*  swelling  very  fiT^at,  an<l 
till*  skin  teiiM?  and  tlirwiU'iiiiiii;  to  fil»»n(j:li  itver  tlit.*  inlenial  eoiitlvle.  The 
antc'ro-j«>i*terior  ami  lateral  diameters  of  tl»e  joint  were  increa^cil,  and 
the  hea<l  of  the  radius  could  be  iudistiiietly  felt  externally  and  ante- 
riorly. The  diagnosifi  was  not  made,  and  "attenipts  to  t<trreet  the 
nndadjustmeiit "  faiktl ;  after  a  delay  of  fi>rty-4'if^ht  hours,  duriug 
whieh  the  swelling  inere:ise<l  an<l  nlou^hing  was  esitahlihlied,  ainpuUi- 
tion  well  above  the  eondylen  wah  reported  to. 

Kxaniination  of  tlu*  limb  »>.howc<l  (Fig.  288)  tliat  x\\v  u|>iM*r  surface 
of  the  oleerunon  renteil  again^^t  the  fr<vnt  of  the  (uipitellum  ;  the  annidnr 
and  interosseous  ligaments  M'ere  whole,  the  anterior  ligament  wa.s  ni|v 
ture<i  exci^pt  in  its  eentre,  the  |»osterior  and  IhiiIi  latrnil  ligaments 
niptured.  The  triceps  was  completely  detached  from  the  olecranon. 
The  two  radial  extensor  muselcii  and  all  the  miiwle-  ari.sing  from  the 
cpietmdylc  excejrt  the  supinator  brevis  and  the  :incona*UH  were  detached, 
as  Mras  also  the  epitrochleor  head  of  the  flexor  e:irpi  nlnaris.  The  ulnar 
nerve  wn.**  toru  l»ehind  the  condyle.  The 
other  large  nerves  and  the  raiun  vessels 
were  uninjured. 

Kii'hetV  first  {tatient  was  eighti*en  years 
«)ld  and  had  fallen  from  a  height  (»f  fi>rty- 
(ive  feet.  The  forearm  was  slightly  flexed 
and  in  supination,  and  was  immovable ; 
it  was  shorii'n^Hl  an  inch,  nu'asnring  t*rom 
the  epicoiulyles  to  the  lower  ends  of  the 
mdius  and  ulna.  The  olecranon  wa&  in 
place  and  movable;  two  iuches  Indow  it 
was  a  large  wound  through  whicli  the  lower 
end  of  this  fragment  projected.  The  head 
of  the  radius  and  the  broken  end  of  the 
ulna  were  recognizable  in  the  fold  of  the 
elUiw  a   lingerbreadth  above  the  wnulyU**. 

traction,  but  recurrence  at  om-e  followe<l.  The  fviiient  <Iied  thri-e  hours 
later.     The  autopsy  Hhowe«l  the  annnhtr  lig:iment  to  be  intact 

In  addition  to  these  two  varieli<*s,  dishjcntion  with  and  without  frac- 
ture of  the  olecranon,  the  diften'nc<*  betwiM'n  Mhieli  is  sii  im]>ortant, 
there  is  another,  baseil  U|>on  cliniwd  and  ex|M-riment2d  evidence,  to 
whirh  the  name  »firv>my>/*7r  is  given  ;  in  it  th**  upper  *'n<l  of  the  <ile<Tii- 
non  rest**  against  the  under  ;ui<l  anterior  snpfac**  of  ihe  humenis  instead 
of  jmasing  upward  in  fnmt  of  it.  S>  ftir  as  i-an  Ix'  infernxl  from  the 
reports!  ensi's  it  is  tlic  most  comm<»n  form.  The  use  of  the  terms  first 
and  s4HN>nd  tlegn<e,  to  ilisttngnisli  U'tween  the  two  fornit),  is,  I  think, 
to  1m?  pri'fern*«l  to  thai  »>f  incoiuplete  and  complete. 

In  ( 'ha pel's  casi'  the  :iddil)oitid  outward  ilislocation,  which  is  noted 
in  sevrnd  of  the  others,  was  m»  gri*ftt  that  Mulgaigne  cliLstH*  \\  \\\\\\  the 
outwnnl  diMiM-ations.  The  imticut  was  a  boy  tourteen  years  old.  The 
radiuM  forme<i  a  markixl  prominenn*  under  the  ^kin  on  the  outer  side ; 
on  its  inner  side  could  U^  fill  the  olecranon  and  ib*  sigmoid  rtivity, 
The  two  Imnos  civerrtKle  the  humerus  in  front  about  two  cent i met n»«; 
the  epioondylo  lay  behind  the  ultm.     MonsV  ease  seents  to  me  to  \w  tif 
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the  same  kind.     It  is  qiioUnl  by  Poinsot  as  a  unique  example  of  divi 
gent  <ii!$1ocation,  ulnu  forwanl  and  radius  ontwnn].     Tlie  dcscripli^ 
18  limited  in  thi**  stat<?mont  and  d(ies  not  definitely  oxcludo  the  p<] 
bilily  that  tho  ulna  niMV  liavo  bin'ri  dis|(la«Nl  outward  as  wt'll  as  forwai 

Fmt'tnre  of  the  epitn>ehU*a  liiw  been  observed  in  one  case  (Oatf^s), 
\>*fv  fourteen  yeant  old,  and  this  is  the  one  in  wliieh  the  evideucv 
the  dislocation  was  produced  by  ext^^rnal  lateral  flexion  in  a  fall  up 
the  hand   i^^  most  complete.     The   liead   of  the   radius  was  promiucJ 
nutnido  of  and  hel(>w  the  outer  rondyjn  ;  nbove  it  wa**  a  deep  uepi 
iu  which  the  eondyle  could  Ik;  obscurely  felt ;  the  olecranon  was 
its  usual  pohition,  resting   with   its  extreme  end  against  the  tro<*hli 
(first  degree^  or  incomplete),     The  limb  was  semi-flexed.     I{e<lu4 
was  easy  under  chloroform ;  the  radius  first,  and  then  the  ulna, 
hack  into  place  with  a  distinct  snap.      If  this  account  of  the  posffi 
of  the  two  bones  is  accurate  tlie  annular  ligament  was  pmljably  tons. 

Symptoms.  In  five  of  the  cases  uncomplieate*!  by  frax^ture  it  is  stati 
that  the  forearm  was  lenj^thenetl,  more  than  an  inch  in  one  of  th^m^^ 
and  with  this  coincided  a  [tosition  of  the  limb  which  is  mentioned  in 
several  otiiers,  namely,  sliijht  or  partial  flexion,  which  (y>uUI  gcnerallrj 
l>e  clianged  somewhat  in  either  direction.  In  one  in  which  the  ninga] 
of  motion  is  speoifieil  (I^angmore),  the  limb  was  hehl  at  an  an^lo  of  I'M 
<IegrtHvs,  cotdd  be  flexe<l  to  a  right  angle  and  extenilrd  to  160  drgrot?s 
in  another  (Colson),  hyperextension  could  be  nia<Ie  without  causing  pain, j 
and  during  the  movement  the  olecramm  passed  forward  btawttm  Umi^ 
biceps  and  pronattir  teres. 

In  c«>rres{Mmdenee  with  this  lengthening  there  is  flattening  of  pNchi 
side  and  of  the  back  of  the  eltnuv,  unless  the  swelling  is  sufTieient  taj 
mask  it,  with  prominence  of  the  inner  and  simietimes  of  the  outer  con- 
dyle, and  the  formation  of  a  transverse  sulcus  appreciable  by  the  tniicb. 
behind  between  the  humerus  and  the  olecranon.     In  one  case  the  fore-l 
arm     was   also    abducted.     In  ('anion's  case  the  forearm  was  flexed 
f>eyond  a  right  angle  ;  the  olecranon  rested  against  the  capitellum,  and 
tlic  triceps  was  torn  completely  from  it.     It  sc»enis  prohal>le  that  detach- 
ment or  rupture  of  the  trit*t!ps  is  a  ne<H'ssary  condition  of  the  poasa^ 
of  the  olecranon  to  any  distance  along  the  trout  of  the  humerus,  and 
that  the  existence  or  absence  of  the  detachment  may   institute  ihe 
essential  difference  In^tween  the  complete  and  incomplete  forms,  or  the 
first  and  second  degrees.     The  clinical   features  which  diflcn'ntiato  Um 
two  forms  are  that  in  the  Ies«<»r  form  the  okvranon  is  prominent  Ik*Iow 
the  humerus  when  the  ellwiw   is   flexiil,  and  the  forearm  is  lengthrmxl 
when  it  is  extended  or  but  slightly  flexe<l.     In  tlie  second,  *'  complrU*  " 
fr»rm,  the   forearm  is  more*  or  less  shortened  when  extended,  out  u 
lengthemsl  when  flexed  at  or  near  a  right  anirle,  and  its  antero-|Xksliv 
rior  diameter  is  increas*^!  Imm'siusc  of  the   projwtion  of  the  ccinimnd 
process  in  the  fold  of  the  elbow.     The  biceps  tendon  can  be  recogntwsl 
on  the  outer  side  of  the  latter,  and  beyond  It  the  head  of  the  radiui^ 
Posteriorly,  in  l»oth  forms,  the  olecranon  fossa  is  empty  ;  the  direction 
of  the  ulna  also  plainly  indicat4*s  the  change    in   tnc  position  ol*  iu< 
up[M-r  4*nd  unless  the  swelling  is  gn*at. 

Course  and  Prognosis.     In  only  one  cueo  (Oantou)  did  the  dialocalkMi 
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roiimiu  uureduced,  and,  n»  in  tliis  the  diagnosis  was  not  made  because 

of  the  fiWfllinjr,  then?  \)&  reason  to  supiK>st!  that  a  siiitjdilp  att4?mpt 
t(>  ivtiuoe  WiMiUI  have  been  as  succet^ful  ujs  it  nn»viMl  in  the  others. 
It  wa-s  aW  tJie  only  case,  of  those  iinconiplicat<.Hi  hy  a  eom|K>ntid  frac- 
ture of  the  olecranon,  that  did  ^>adly  and  in  wliicii  amputation  ^va8 
thunght  to  l>e  nei-essary.  The  histor}*  of  the  ease,  njoreovor,  snggesta 
that  tlie  de('ihi<in  uhk  reached  rather  hastily  and  on  grounds  that  might 
be  dwrncsJ  inhufticient. 

Of  the  7  cnnipt»un<l  di^^locations,  of  which  t>  were  complicated  by 
fracture  of  the  olecranon,  ii  recoveretl,  2  underwent  ainpututiun  after 
the  joint  had  suppurate^],  1  tlied  three  hours  after  the  acrident,  which 
wan  a  fall  from  a  height  of  forty-eight  feet,  and  in  1  (Kronlcin)  the 
res^ult  lb  unknown.  Of  the  3  reei>veries,  the  joint  i^uppurated  in  2 
(Priftr,  Richet's  second),  the  process  ending  in  anchylosis  in  one  of  them  ; 
in  the  remaining  1  the  patient  recovered  apparently  without  suppuni- 
titu),  the  fnictnre  of  the  olecranon  unite^l  by  u  fibrous  band  one  centi- 
metre long,  aud  two  and  a  half  months  af\er  the  accident  the  hand 
could  be  brought  tt»  the  mouth  and  the  elbow  extended  to  an  angle  of 
I.jO  degrees.  Whether  antiseptic  method*  will  improve  this  poor 
record  remainn  to  be  seen. 

Treatment.  In  all  the  cases  in  which  the  olecranon  rests  against  the 
lower  part  <tf  the  end  of  the  humerus,  the  &o-«dled  incomplete  dislo- 
cations, retlnction  has  been  easily  effected  by  pressing  or  pulling  the 
npjXT  end  of  the  forearm  downwnrd  nnd  backH-artl,  or  by  flexing  the 
limb  against  tlie  knee  or  the  arm  of  an  assistant  place<l  in  the  fnltl  rif 
the  elbow.  In  Oreenaway*s  ease  the  bones  slipficd  into  place  almost 
siHintanciHisly  when  the  elbow  was  flexed. 

In  the  cases  in  which  the  bones  are  displaced  further  u]kwan)  it  is 
desirable  to  flex  the  limb  within  a  right  angle  and  tJien  to  pull  the 
up])er  ends  of  the  bones  back  into  place  by  a  strap  piissed  around  the 
front  of  the  fnretimi  close  to  the  cIImiw. 

Dislocations  compli<^^tetl  bv  c»tm|M>tind  fnictnre  of  the  olecranon  must 
!>e  treatwl  in  accordance  with  the  p'uend  principles  of  treatment  of 
ctimponnd  articular  fractures,  *»f  wl»irh  they  are  a  severe  form,  severe 
because  of  the  grenter  extent  of  the  lawration  of  the  8of\  parts.  In 
my  own  case,  simple  fracture  of  the  ohrranon,  seen  alKtut  two  months 
after  the  nccideni,  I  made  reduction  hy  an  incision  along  the  ulna 
which  exposcsJ  the  joint  and  the  fracture. 


DIVXBOENT  DISLOOATIONS  OF  TH£  RADIUS  AND  ULNA. 

The  charact«nRtic  feature  of  this  form  is  that  the  radius  and  ulna 
do  not  accompany  esich  other,  but  are  disphicoii  in  divergent  directions. 
Two  varieties  have  lH*en  obiH»r\'4Ml  :  the  fintrvtt-un^erinr,  in  which  the 
ulna  passes  up  l/ehiml  the  hnmcnis,  and  the  niuius  passes  up  in  fn.>ut, 
and  of  which  there  are  Aiurtef-u  recunled  cjises  ;*  and  the  trani^erst^  of 

HultaT.  rmvlnclAl  Ufdicml  Kiid  Sardral  Joanwi.  |S4I.  quoted  En  thr  Oiuvlte  MMi- 
oUe,   y-"''  ''"■''•;  Mirham,    •iuoUmI    bv   ptbruyn   Mi   Ann&lM    dp  (1»!r     ''  '  ■-    et 

Ktttttu  *'    >*    P    '»-;   Mnytr.  (iii«*'tto  dV«  IIA|>iUiix.   IS.IM.   p.  "  dm. 

Pithftji'  ^h  »  (.'bimrjtl*-,  ixh  vol    '^1   AM.   H  p.  >;  (1tirv«licr,  An  '  r    :j^r«, 

Oelobpr,  itfiit,  qootrd  by  BftrdeUbeu,  C:hinirf le,  vol.  II.  p.  TSA;  Gripat^  BaU.  «U  U  Uooi^U 
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which  there  are  two  cases,  in  which  the  divereeaoc  was  mainly  lateral, 
the  oIecn»uon  [Kissing  to  tJie  inner  nU\e  l»etiinti  the  epif  nvrhlea,  and  the 
radius  to  the  outer  side.^  8evenil  uuthurn  luuke  ua  additional  variety, 
uhtii  backward,  nuHus  outward,  on  the  Im^is  of  the  caMi  of  Samuel 
White  quoted  by  Cooper,*  whioli  seenis  to  mc  to  be  a  dislocation  of 
both  boned  back  ward  and  outward  ;  and  Poinsut  makes  a  fourth  variety 
of  the  case  of  Mons  which  1  have  placed  among  dislocations  of  both 
boues  forward. 

A.  Antero-posterior. 

Exfluding  Chevalier's  case,  of  which  I  have  no  details,  the  thirteen 
patient.s  were,  with  one  exception  (Tillaux),  males,  and  with  three 
exceptions,  adults ;  two  were  nine  veal's  old,  one  thirteen.  The  caase 
was  usiiallya  fall  from  a  oonsiderable  height,  or  with  violence,  as  from 
a  movine:  railway  c:ir,  a  horse,  or  a  wagon  ;  in  one  it  was  a  fall  while 
carrying  a  heavy  limber,  in  another  winlu  wrestling;  and  in  Tillaux'* 
the  patient,  while  lighting  a  match,  struck  her  ell)ow  against  a  piece 
of  furniture  behind  her ;  the  pain  was  so  great  that  she  fainted  and 
fell  to  the  Hoor,  where  she  was  found  with  her  elbow  abilucte<]  and 
fluxed.  Scott's  patient  was  thrown  from  a  horse,  striking  u|x>n  Lis 
head  ami  hands  ;  he  found  his  ell>ow  dislocsUed  and  the  forearm  jmrtly 
flexed  ;  a  bystander  pullefl  it  straight,  and  he  felt  something  give  way 
in  the  joint,  and  a  Inme  appeared  to  slip  forward;  possibly  a  dish.>ca- 
tion  of  the  ulna  alone  Imckwaixl  was  thereby  transformed  into  the 
divergent  one  which  ^va^  afterward  recognized.  Von  Pitlm's  patient 
fell  head  foremost  from  the  secon<l  story  of  a  building  up<in  a  pile  of 
plankri  between  wliich  the  ext*?nde<l  foreann  was  cauglit  and  heltl  while 
the  bo<ly  was  violently  precripilatcd  Imckward. 

Pingaud,^  ex^KTimmting  uj)on  the  cadaver,  found  it  easy  to  produoa 
the  dislocation  by  forced  pronation  of  the  forearm  after  division  of 
the  internal  lateral  ligament ;  this  fact,  taken  in  connection  with  the 
fall  U{H>n  the  hand  not<?<l  In  several  of  the  cases,  indicates  that  tlie 
mtH:lianisiu,  in  these  ««ses  at  h^st,  is  a  lateral  outward  flexion,  by 
which  the  int^^nial  latenil  ligament  is  ruptunnl,  followwl  or  ac'<Mim* 
panied  by  forcible  pronation,  and  then  by  the  direct  movement  down- 
ward of  the  humerus  between  the  two  bones.  Fracture  of  the  «.'pi- 
trochlca  obscrvfxl  in  one  i-ase  (Arnozan)  su])]>orts  the  theory  of  outward 
lateral  flexion.  In  two  otnes  (von  Pitha,  (iripat)  the  (Hironoid  prooen 
was  broken  ;  in  l)otli  the  fall  was  fn.)m  a  considerable  height. 

The  rxplanation  of  the  mechanism  in  the  two  ca!*es  in  which  tbe 
injury  wa!*  attributed  to  a   fall   ujMin   the  abducted  and   flexed  e]l>ow 
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Aimtomf(|a^,  1*72,  p.  170;  Armt/Jtii.  n«>nl«atix  MAI.,  IflTS,  p   Ur*.  r)ti.>t    '        r 
cit.  p.  IMTi;    Tilluux.  (ii&iu-tiv  di-tf  llnpiliiiix,  1H77,  It- 7n1;  Miiitch,  l.n  y 
tiuritt'il  hv  PitiiiHot  :  Ma^on,  Nvw  VMik   >l<^lioil   Kc<'onl.  I^*^t.  \ol.  x\  -      , 
Bristol    Mr(Iirn-('1iJrur)ti«'«l   Jnumal,   Man-li,    iHmi.  y.  an ;  nurvt,   rriM.ftiMi    by 
viTuwTii.  .Inurniil  dw  Sc,  M*'d  d»  l.illc.  ?Sopt.  H.  l«l«;  I'Mfh^Mi.  Ar*h.  nir  kJl 
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'  (Jm^riMiiit,    ri*iirirt«»i    t  i    in    Krtui-   M/-<lii'ii-i  1  vol.    xv\ 

uaot«*(]  by  Pintpiii'l  in  Mi*  ;  --[►'''•li'pH',  art.  tonOc,  y.        .  -..j.  byIN>iiuMit; 

I*b3r«lc.  and  Siirt(ron,  Ann  Aitmr,  Krttruary,  li^l. 
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(Michaux  and  Tilluux)  shares  in  the  ditHeuIty  whioh  attaches  to  the 
exptanutioti  of  rlL->l(K>ution  of  Uith  Uitu's  bac^kwanl  liy  tho  8»nu>  ouuhc. 
If  t!)c  nlk-ge<l  rotalion  of  the  iiliin  Imckwnnl  and  nntwanl  tinmml  the 
ratiiuSy  by  wliich  the  intt^rnal  bitt^ral  ligament  ib  torn,  U  accepttnl,  it 
will  not  Ik!  difHc'ult  U>  n>nccivi'  that  the  radius  may  rcniuiu  in  troot; 
but  even  thin  loaves  nnex|tluined  the  forcible  de&cent  of  the  humerus 
btawt^en  tiie  two  bones  which  requires  the  rupture  of  tlie  annular  and 
interoKSi-niis  ligaments. 

In  l)uret*s  ea^'  the  Hi^moid  cavity  looked  outward  (HUpiuation),  and 
Vanheuver»wyn  found  he  could  reprotluw  tliis  form  u|Mni  the  cadaver 
by  force<i  supination  of  the  partly  flexed  forearm  after  division  of  the 
up|NT  jvirt  of  the  inten).4«teon8  H^unent. 

Pathology.  Two  of  the  iHitients  (von  Pitha,  Gripat)  die<l  of  the 
maHMriated  injuries,  l)ul  the  displacement  at  the  elbow  was  murli  j^reater 
than  that  observed  in  the  other  ea«es. 

In  von  Pitba's  the  autopsy  showed  a  wide  neparation  of  tlic  radius 
and  ulna  from  each  other,  complete  rupture  of  the  capsule,  and  of  the 
annular,  inten>.sseous,  and  both  lateral  ligaments,  fracture  of  the  coro- 
noid  process,  and  avulsion  of  the  bi<x?ps  and  brachialih  anticus. 

In  Gripat'tf  cat^e.  a  Ik>v  thirteen  vear>  i^ld,  the  ci>rnnoid  process  had 
been  broken  off  and  the  oleenuiou  bad  |>a!ised  almo?«t  directly  up>vanl, 
remaining  close  to  the  posterior  tfurface  of  the  humerus ;  the  radius 
was  displa(*ed  forward  and  outward.  The  internal  lateral  ligament 
hod  been  torn  away  at  lx)tb  itj^  in?iertions;  the  external  one  remained 
attaobed  at  its  np|»er  insertion,  and  to  the  broken  cHinmoid  priKH^^i  and 
part  of  the  anterior  li^ment.  The  annular  ligament  was  torn  away 
at  its  ]M>stenor  attachment  to  the  ulna. 

SjmptoxaB.  The  attittide  of  the  limb  is  noted  in  nine  eases  ;  in  six 
It  wjt-^  slightly  flexo<l,  in  three  nearly  straight;  in  one  ease  snpinated, 
in  the  others  midway  between  pronation  and  supination,  or  slightly 
pronated.  The  gi-neral  appK-arano**  of  the  rt-gitin  pn»l»ably  resembles 
that  »»f  disloi'atiou  of  lioth  bones  backward,  for  in  tliree  of  the  eases 
the  anterii»r  iH»sitioii  of  the  radius  was  not  noticed  until  after  the  ulna 
liad  lx*en  reduced.  Excluding  tlie  two  fatal  cases,  the  displacement 
of  the  tdna  upward  is  still  verv  marked:  fmir  centimetres  in  Tillaiix's 
oaae,  two  or  three  linerr-brencfihs  in  Michaux'gi,  and  one  and  a  half 
iDobea  al>ove  the  conuylt-s  iti  iSsitl's  ami  Fergu^^iu's;  in  Tillanx's  it 
waa  alfio  displaced  stimewhat  to  the  inner  side.  In  four  ciim*s  the 
poaition  of  tlu*  r)4Hus  is  exactly  noted;  in  two  (Rulley,  Tillaux)  it 
was  in  the  conMioi<l  tl»ssa ;  in  Mason's  it  reste<l  on  the  outer  portion 
of  the  humerus ;  in  Petjcholdt's  it  overlapped  the  inner  edge  bf  the 
trochlea. 

Active  movementju.  l><»th  flexion  and  rotation,  are  impossiblci  and 
(Missive  movements  rcfitricre<l  anil  (lainful. 

In  two  c»M'»  (Mayer,  Tillaux)  reiluetion  failed,  tlie  attempt  l»eing 
made  on  the  fourteenth  and  eighth  days  respectively.  In  l>oth  the 
joint  rcmainit!  (|uite  stiff.  In  Ma^ttrn's  the  attempt  was  made  on  the 
nini'ttrnlh  riay  ;  timlongtMl  eflTort**  under  ether  brought  the  ulna  into 
phu^\  but  the  nulius  slipped  Coward  the  outer  side  and  could  not  be 
entirely    redure*!.     The   linal    result   is   not   known.     In  the  others 
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wsseflected  without  oiocfa  difficolty»  osaally  die  nJna  finrt^ 
then  Uie  radian,  but  in  BqI1<^'!«  the  radiM  rmumed  k  Uule  fiN-mini, 
Aod  was  finallj  reduced  by  ciMitintioas  Hicamg  opoo  h. 

Trealmeat.  TractioD  f^hould  Ij^  auMe  in  tbc  diirction  of  the  axu 
t»f  the  forearm  to  bring  the  ulna  inti>  plarr,  and  in  casp  of  nc«d  it 
might  be  w«Il  to  ooiabine  it  with  Mtme  outwanl  Uteral  flexion  to  av<»i<i 
the  oppusiboD  of  the  external  lateral  ligament ;  afWr  the  aloa.  i^J 
redaoeo  the  nidiu«  idiotild  be  presved  back  into  place  with  the  thai 
ftided  by  pronation  and  addtH^ioD  of  the  fooeara.  It  i^  «]iittc  li 
that  the  return  of  the  rulius  tii  its  place  may  be  impeded  by  tho  ii 
pofiitton  of  the  annular  ligamcuL 


B.  Transverse. 

Of  this  variety  there  are  only  two  rnoonled  cubb.     Goentant^a  Itf ! 
folluw!^:  The  {latient  was  a  bfkv  fiAeen  years  old,  who  f^U  fn»m  m  tree, 
tliree  or  four  metret*,  on   h\s  left  side,  striking  on  the  \m\m  of  his] 
haniL     The  elbow  was  enorroousiiy  swollen ;  the  trant>ver»e  diatiietc-ri 
wa<5  greatly  inciraw*!,  ami   the  anlero-po^^terior  one  ^eemctl    I. - 
The  htvid  of  the  mdiiH  fomieil  n  considorahlc  prominence  c*fii. 
the  outer  side  of  the  epiphy.'iis  i>f  the  huiiK-ruh  ami  a  little   up«i-anl 
along  it«  ont<T  l»<»nh'r.     It  wa*  «o  far  displm't.'*!  ixit^^nrxl  that  tfanw 
0ccme<l  to  be  an  inter\'ul  between  it  and  the  epicondylc;  the  akin  iras 
verj'  tightly  stretched  over  it. 

The  olecmnijn  wan  dir^plaeed  inward  liehind  the  epitroehlea,  which 
it  einbraeeil  in  lia  ^i^rmoid  cavity.  In  the  gnnit  f^jmce  between  tho 
iilecninun  and  radiui*  lay  almost  the  entire  articular  surface  uf  tht* 
humeruH. 

The  forpjimi  was  .s<*mi-flexed,  and  in  a  position  mitlway  l>rtweon  pro- 
nation and  supination  ;  voluntary  movenienis  were  impissilile,  |iat«si\'^ 
movfiuientrt  ver\'  n>strirted.  There  was  al(*o  a  fracture  of  the  foreann 
three  i-entimetre-*  i'vym  iht;  wrist. 

\Vi|flit's  |mtiont  ua-i  a  woman  thirty  years  old,  who  luwl  £dlen  while 
walking,  tho  pn>natfM|  right  nrn)  iK'ing  caught  under  the  fiodv.  Sup* 
|>osing  the  injurv  to  Ih?  a  liaekwanl  di^loeation  he  atfenjptttl  Ui  rpduce 
under  ether,  and  after  failing  made  a  closer  examination.  Hr  theti 
found  that  the  nar]in<i  was  on  the  outer  and  the  ulna  on  the  int>rr  f^ide 
of  the  humerus.  No  other  details.  He  rclucod  the  ntdiim  bv  prtoa- 
ing  on  its  hi^iul  M'lnle  making  truetiftn  and  adduetinn.  and  tin*!!  the 
ulna  by  tnirtion  and  adduction  falxhictionV).  "  using  the  external  con- 
dyle flCH  a  fulcrum,  and  at  tlie  luimc  time  iinnly  flcjcing  the  elbow/' 


CHAPTER  XLVI. 

DISLOCATIONS  OF  THE   ELBOW.— (CoxTixrED.) 

Isolated  Difilocjitions  of  the  1*lna  and  Rudiiu. 


Sedikuit. 


DISLOCATIONS    OF    THE   ULNA   ALONX. 
lied  to  the  Acwk'niiedeuSc' 


in  a  pajKT  prosenien  to  me  Ac-adeniiedenrvienoes  in  18.'i7, 
was  tlio  tl^^t  of  iiiiKlern  writers  to  call  attfiitioii  to  this  chif^s  of  dislo- 
cations, ahhoujjJi  Sir  Astley  CorjiK-r  had  ]>ri*vion8ly  (it'scril>e<J  as  of 
this  kind  a  sjHvinirn  ])rcs<'rMMl  at  St.  Thonm^V  Hos|iitaI.  Malguigne 
and  other  Burgeons  and  writers  strenuously  opposeil  the  interpretation 
of  OHM'S  eiteti  in  Mip|M>rt  of  the  dairu  that  the  occnriTnee  of  tliis  form 
i»  |Mts>ihle.  un<1  denied  tlie  ]kossil>ility  on  auatonii(^l  grounds,  chiiroin^ 
that  the  idna  (*jinnot  be  disptaoe<l  baekwunl  :ind  upward  unacvompanied 
by  the  nidiiis,  exeept  after  nipture  of  the  interossi'oiis  ligament  and 
llio>e  iinilin^'  the  lower  ends  of  tlie  iHuies.  of  wliieli  there  in  no  elinieal 
evidence.  The  fi]KnMnien  Hgiii*ed  and  tlewriln'd  by  CiHt|»t»r  is  claimed 
by  ibeni  to  lie  one  of  di^hK^tion  backward  of  Inith  lH*ne^,  and  one 
pn'sentei!  by  Kol»erl  to  tJie  i^tcxM  de  Chirnrgie,  in  1847,  was  ileilared 
by  Mnlpiijfiie  to  Ih*  of  the  same  ehanieter.  I  have  examiiKHl  ('<Hiper*8 
s|>eeinien,  whieh  i.s  still  pre.-MTve*!  at  St.  Thomas'.-^  Hospital,  and  have 
no  iloubt  that  it  is  Htniply  an  old  unriHlnetfl  backward  disKKratiou 
of  both  Itones,  the  error  in  interpretatirm  havinjir  l»eon  due  to  a  failure 
to  appr<*ciate  the  new  formation  of  Ijone  belun<l  the  external  condyle. 
Maljkfuigne  adinit.%  however,  on  the  autlu»rity  of  u  eawe  obsei^'od  by 
himself,  the  int^^ible  di><ltK'ution  of  the  ulna  alone  bnekwanl  and  to  tbe 
outer  *ii<le  U'liind  the  nuliu}*.  The  dispute  i»  in  jiart  one  of  terms;  it 
mn^t  Ih*  ndmitt<.'4l.  I  think,  that  the  beiid  of  the  niibws  in  some  of 
the  rc|X)rte<i  cases  luis  ehnngetl  lis  relutit»iis  with  the  <*npite1Inm,  but 
the  change  is  a  very  slight  one,  a  simple  slipping  lwekwr.nl  or  ffvrwnrd 
for  a  distancv  of  n  few  millimetres,  without  a  change  in  its  levrl  (Mirre- 
8|H>n<ling  to  that  of  the  ulnn.  The  ern>neoiis  U'lief  to  the  imJM>s^ibility 
of  the  fM*eurrenrr  without  the  extensivi'  la<*erutioiis  nietilioneil  aros<? 
ap|Kin-ntlv  from  a  fnilun-  to  consider  tbe  i-f1r(*t  of  a  changf  in  the  r(*ta* 
tion  of  the  axi'j*  of  the  arm  and  f<»reftrm,  for  while  the  (M-eurrenw  of 
an  is(dati-d  dislocation  of  the*  ulna  luickwanl  and  upwartl  might  lie 
mi|M)s>ible  while  thos<*  ndations  rmmiiuNl  un(*bang(Kl,  yet  if,  the  joint 
being  cxtemled^  tlie  for<»nrm  U  addnetiil,  turning  upon  the  liejid  of 
the  nidiuA  as  a  centre,  tin*  olec*mnoh  mtint  mM-essarily  move  upward 
U-hind  the  humerus;  or,  the  joint  iH'ing  llextnl  at  a  right  angle,  tbe 
samr  movement  of  adduction  will  displaw  the  olecranon  baekwanl; 
iu  like  manner  alxluction  of  the  forearm  can  bring  the  olecranon  for- 
ward or  downward, 

44 


644 


DISLOCATIONS, 


The  following  reoonled  cases '  serve  as  a  Iwisis  of  the  description  ti 
l>e  given.  kSonu*  in  whieh  tJie  wjrrwrtness  of  the  dia^nof^is^  is  in  (iouhi 
or  of  which  I  have  not  Iwen  able  to  c(»nsiilt  the  detailed  re|K»rt>i, 
been  omitted. 


1.  Backward  Dislocation. 

Backward  (HdhK^tiou  presents  itself  under  three  forma.  In  the 
first,  that  in  wliich  the  disphu'cinetit  in  slightest,  the  nlna  is  <:arrieil 
bnckwanJ,  either  directly  or  by  inward  rcMution  of  the  forearm  uIkiu 
the  mdius  as  a  centre,  until  (lie  coninoi*!  p^o«^ss  has  rlearwi  th 
trochlea,  and  tlien  is  moved  slightly  upward  behind  it  by  mldiiction 
of  the  forearm  (Fig.  2>^9)  ;  in  the  second  tonn,  the  movement  upwanl 
is  prohmgetl  until  the  coronoid  process  loij^cs  in  ihw 
Kim.  289,  olecranon  fosna  ;  in  the  ihirri,  tlie  priniary  inovoinciit, 
«tf  rotation  is  prolongc<l  initil  thr-ohvranon  lies  l>ehind 
the  nulins.  The  first  form  is  the  most  ciunmon,  and 
is  sometimes  termed  *'  incom))leto,"  in  accuixlaiuY' 
with  a  similar  Use  of  the  term  in  tiio  baokwanl  dii*- 
liM^tion  «if  both  bones;  of  the  fecund  fijrm  ihf're  arf 
( in  ly  two  reconhMl  ex  am  [ilos  { Malga  igne.  W  i  I  •^>n). 
S»me  writers  make  an  athlitional  variety ,  dit«lucation 
liackward  and  inward,  a  distinction  which  it  does 
not  seem  ne<^*ssary  to  preserve. 

Cause.  The  nitise  in  the  larger  number  itf  ranra 
has  clearly  l>een  a  fall  U(Hjn  the  outstretches^  hand  ; 
in  one,  Brnn,  a  blow  received  U|Km  the  elbt>w  frtKu 
behind  while  the  weight  of  tlie  body  rested  u|khi  the 
extendcil  ami. 

In  von  Pitha's  case  the  injury  was  reccivotl  in  ruc^ 
a  way  that  the  nKnle  of  pnMlnetion  is  cloarer  than  in 
most  accident.**,  and,  as  the  <nse  is  typic4d  in  otlicr 
resi>ects,  I  reprfshice  the  ac«iunt, 

A  girl  six  yeaiN  old  an<l  her  little  brother  went 
engaginl  in  a  trial  <if  strength,  in  which  each  eon^ht 
to  move  an  o|XMi  dmjr  against  the  other's  opposition, 
the  girl  standing  with  her  back  against  ttie  w:dl  and  her  out- 
stretched  hamls  against  the  dour,  the  hingi's  l>eing  at  her  left  gide. 
Two  other  brothers  came  to  i\\f  help  of  the  tirst,  and  under  their  com- 
bineil  efforts  the  girl's  let\  arm  smldenly  doublt^l  up  with  an  audible 
snap,  and  when  von  Pitlia  examined  it  half  an  hour  latter,  he  found 
''the  most  distinct  picture  of  a  dislocation  of  the  ulna  backward/* 
The  thin  arm  was  in  almost  complete  extension,  the  forearm  bt'ing 

'  tt i.»i    R«v««  MMlnilc,  lfl.10.  vol.1,  i».a\t(H»t<<l  in  ftiU  by  H.  «i>!i-.f    s..i,ii,,i  i:.»tfe 

M  •,  vol.  vli.  |i.  »I0;  !>td»y,  idem,  p.3»3.  Flnin  (thrwr  ■  -n; 
R«.i  ;.•  dn«  HApitaiiT.  1-17,  p  'JTV  ;  von  Pillia.  Pidm  m  .  ,.. 
vol  u  i.;irt  ii  B.  (1.  H7  ;  Miilv;  <  iti>m».  p  (CM;  U'.  -sx-Uxi 
Aiiutotuiqiif,  X'^Vl,  p.  '/T- ;  Ma!  t- «1i'm  IlupitAtix  .ri,  Boa- 
Urn   MfMlim)  nn-i  SMr.i.v.i  Jnm: ..     •.<.!.  Ixxxi,  p.  I^C .      --'   M 

IhiT  Modiml  ^-  '1.  vril.  V   p.  3M;   W»t©n»,  MarvUnrt   Mr.||.i,|  Journ  ,  i 

:i    p.  i02;  Loi*         M4^<1,  pt  PImrm   Mil.,  SrpU-iiiU'r.  1»^».  i>iw»n!:  U  ..^, 

lyn  Itedicftl  J(ULru4i,  September,  leM;  sod  SttniMii,  cue  here  given,  both  futwanl. 
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slighlly  inclined  toward  the  ulnar  side  ;  the  fold  of  the  eJI>ow  was  Home- 
vhut  raiftofl  by  tho  projfM^tinp  inH-hlta ;  thi*  olet^ranon  was  very  promi- 
nent l>ohind,  htii  Iwiroly  mi^eii  idxjve  iu^  normal  level  ;  the  eU>ow  was 
notably  thiekerf  but  not  broader;  the  heiid  of  the  radius  was  in  ita 
place ;  pninalion  and  .<=upimition  were  but  slightly  restricted,  but  the 
Iea.st  rooveraent  of  Hexi(»n  was  ver>'  (minful.  Keduction  was  easily 
ae<x)mp!i8hed  by  gru.-=ping  with  the  left  hand  the  humerus  aU)Vo  the 
C<tnilyK*s.  and  with  the  ri^ht  the  fon-arm  in  such  a  way  that  tlie  thunjb 
and  tinpers  .*[>ecially  compressed  the  ulna,  and  then  snpinating,  abduct- 
ing, and  extending  until  tlierc  was  slight  dorsd  flexion  ;  at  thi*  moment 
he  distinctly  felt   the  lifting  of  the  coronoid  process,  and  on  increasing 

le  traction  it  suddenly  slip[HHl  back  over  the  tnK'hlea  with  a  Miap. 
Pain  at  once  cesi^ed^  and  the  (Kitient  could  flex  the  joint. 

KxiH?riment!*  upon  the  cadaver  by  S^'dillot  and  Strenbel  '  in<licat« 
that  liic  mode  itf  producti<jn  is  similar  to  that  of  tmck ward  di^Ux■ut ions 
of  both  lH>nefl  together — that  is,  the  forearm  is  aUhicttHi  ^StrenlK'l)  or 
hy|iercxtendod  (Sf-dillot)  until  the  internal  lateral  ligament  yields,  and 
tlien  rotatoil  inward  and  adduete<l  to  carry  the  coronoid  procef^  [Kist 
the  trochlea  and  engage  its  point  aguin^^t  the  jKinterior  surface  of  the 
latter.  If  the  adduction  is  increas^nl,  and  e»^|tecially  if  at  the  same 
time  tlic  orbicular  ligament  is  torn,  iheok^cranon  risis  to  n  higher  point 
and  may  uiss  to  the  inner  side.  If,  on  the  other  hand,  adilnction  is 
at)senl  ami  the  rf>tation  is  prohtngeil,  the  olec^rauon  is  carrieil  around 
behind  the  radius  and  the  form  is  pnwluced. 

PatlioloKy.  Two  sjH'ciinens  (ll<.tbert,  Duguct )  and  one  comiHiuud 
dislocation  (I^udant)  furnish  but  scanty  infonnation  of  the  patnolog- 
ical  details,  for  which  wp  must  mainly  depend  ujvui  ex|)eriment.  Of 
the  two  s|HHriroenH,  KolK'rt's  alone  was  of  a  recent  caise. 

Duguct's  specimen  waa  taken  from  a  man,  fifty  years  old,  who  had 
recviv<t)  the  injury  twenty  y«n*s  previously.  Thert!  «as  anchylosis  in 
the  extended  |ntsiiitin,  but  pn>natir>n  and  supination  were  pn^s*»rve<l. 
The  ulna  was  disphuxHl  backward  and  upward  wi  that  its  up|ter  end 
was  two  centimetr'e.s  alMtve  the  line  tmiting  the  twu  epiiondyles,  and  a 
ne:irlhrosis  had  formed  between  the  tip  of  the  olecranon  ami  the  back 
of  the  humerus  above  and  a  little  to  tho  inner  side  of  the  olecranon 
fo**sa.  It  is  prol>able.  therefore,  that  the  coronoid  process  was  kMlgeil 
in  tho  olecranon  fossa.  Concerning  the  radius  two  statement.-^  arc  made : 
the  tirst  is  that  it  ha*!  prpsiTviHl  its  rt'Intions  with  the  external  coutlyle ; 
the  second,  that  it  was  appHM-iably  displm*e<l  forward,  and  pn-served 
ilH  movcnieutri  of  rotation.  I  umlcrstaiid  these  to  mean  that  tho 
liead  was  dinn'tly  U'low  tiie  comlyh'  and  a  little  in  front  of  tlie 
|H>sition  it  would  normally  (K'cupv  in  tluit  attitude  (exteufiion  of  the 
Jiuib). 

In  Hol>ert'«  caae  the  injnn'  wai*  cnused  by  a  fall  on  the  |Kilni  of  the 
hand  ;  the  limb  woa  partly  ncx<xJ,  the  olwramm  protninent  f»osteriorly 
and  rlevattHl ;  the  head  uf  tlie  radius  tmuld  not  he  felt  U'causo  t»f  the 
swdlinp,  but  it  oould  In*  ntovtil  backwanl  and  forwanl  with  rairtihigi- 
n(Mis  crepitus.  \t  the  ftut^i|M*y  the  tx^ronoid  process  was  found  in  the 
olccninou  fo«^i,  ant!  the  nultus  iu  phuv;  the  hnmenis  ap[Miircil  to  Imve 
Pn««r  Virrt«>Uftl*rael*rift,  1860.  U.  f.  54. 
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htantwisUdm 

of  thecztefMl 
Ml  ktenl 
btyMil  artery 

tDfV  pstieot  «ad(  a  aas  Ibttr 
i^in^fltoffTofmlMBfafingaod  raomvj  a 
llw  «o«od  WW  ciJBlMeca  or  twwtj  fines  ia  leagCbOT  tlie 
avicnor  part  of  dbe  dbmr,  and  «m  thought  to  hot^  been  CBHaad  Im* 
ooBtscc  vitii  ■  largr,  roagh  stnne.  It  mcsmv  hovever,  not  hbUIm^ 
thai  ft  wwi  coincvi  from  vithin  outward  br  the  prvMnrt  of  tbr  tmr^l— 
in  kypet^xienmm  of  the  jotat.  The  oleoanoo,  whkh 
portcrioHjr,  mold  b«  aeen  thnio^  the  wound,  and  the 
into  the  latter  reeopnacd  the  rrao*  in  plaoe.  Bcdnetian  «na  tirr,  and 
thepntieBt  made  a  food  reooror* 

Ine  exparimenta  aiade  npoa  the  cadaver  ohov  tint  the  inCcriMl 
lateral  ligament  m  alw^ro  niptmvd,  and  that  the  ociacalar  lignmet 
injoiy  if  the  duiplaeeinent  ia  not  gnat. 

In  the/uni  and  aeeoaJ /oraia*  disloeatioa  backwand  and 
upward,  the  limb  is  osnallj  ia  alaMat  eonplefae  extenaion  (in  Dagoec'a 
and  Watenaaa'a  OMea  it  waa  flexed  at  a  right  muML  aad  cant»oC  he 
flexed  withoat  eaonng  roaoh  pun,  but  prDiartioo  aad  aapiiutiotB  are 
free  and  painleaA.  The  normal  deAection  of  the  forearm  toward  the 
oater  mdt  b  loat,  and  in  ita  place  majr  be  a  tleflectioa  toward  the  tiloar 
mdm^  Tfaia  deflecdoa  ia  eaaur  rraugmaed  br  the  ere  when  tbo  limb  ia 
extended^  btit  when  the  joint  is  flend  at  or  aear  a  r%fat  at^rlt*  it  maT 
ba  overlooked  tmleea  oomparatiire  measarenients  art  made ;  iti  r)»tlar'a 
COM.*  the  length  of  the  alnar  bonier,  from  tlic  cpitmclil<F«  to  the  lower 
«nd  nf  the  alm^  was  an  inch  9lK>rtrr  tlian  tint  of  the  other  ami,  while 
the  nidial  borders  were  of  eatuil  lengrth.  The  antero-poi^crior  diaiorter 
of  the  joint  i^  inrnaiwd,  and  the  tolil  of  the  elbow  ia  filled  oat  bj  the 
InvelilfA. 

Tl>e  okH.T«n<»n  is  prominent  ^K^hinJ  the  hnroerajk  ai>d  may  rise  wHI 
above  the  line  of  the  epio»inilylp3 ;  it  may  Yte  nearer  the  epitrxicblea 
than  iiJHUiI.  The  head  of  the  radius  ran  lie  felt  in  its  {klniYTf  and  it  ii 
bv  the  det^Tminatioii  iif  thijt  foot,  t<»p*ther  with  the  disiiUuY*mrtit  of  the 
oiecrunon,  that  the  (liit^no^i-it  of  the  variety  of  the  iliM<teulion  in  made. 

In  the  two  rec«»rUed  caMA  of  the  thin!  ff^rm,  Ji-il'M-aiinn  •'"  Ma 

lK»rkwanl  ami   outward   behind   the   miliuf*  (Mal^ui«:rw,  \\  iie 

cll)ow  was  flexed  nearly  at  a  rtf^t  an^le.  In  Maljrai<:ne*a  the  tonmrni 
wan  pnmated  and  deviated  outward;  the  greater  Higinoid  cavity  vmti 
directctl  oiit^iird  (*iV),  the  comnoid  process  outward  and  forward. 
This  attitude  of  the  ulna  suggests  that  the  dislocation  was  not  eflectad 
by  rotation  of  the  forenrm. 

Trvaimant.  In  Ihigiiet'K  mw  re<lnction  \va»  not  made  ;  in  the  ntlw*rii 
it  wa«  easily  ohtnine*!.  Watemmn  triitl  (^>*»f»er't»  meth<K]  of  the  kniT 
in  the  elb*)W,  and  Skey%  of  Imrti^m  iijK>n  the  n|>|>or  |»art  of  the  flexed 
frtrcnrin  in  the  line  of  the  humcnis,  without  Hiieee*^*.  and  theti  ea^lr 
mIncHtl  liy  hyjH'rexlensiiin.  The  readiest  mrlluNl  in  tlie  firirt  ami 
Mcnnd  foniiH  a{>|M!ani  to  l>e  that  eniployiMl  by  %*on  Pitha,  and  described 


I 


mSLOVATlOSS  OF  THE  RADiVS  AhOSE. 

above — supinatiou,  abduction,  and  liyiiorexteubiou  of  the  foptnirm. 
MalpiiLMjc  and  \ViIf*on  r^IuchhI  (iliinl  iurm)  bv  diret't  nreMUiv  uinm 
the  oIiH'pannii,  iirst  Imokward  to  free  it  from,  tlie  radtU6,  uud  Ua-n 
inward. 

(A  case  describe<l  by  Ilichet/  aa  n  new  kind  of  diBlooation  by  n>ta- 
tiou,  soonis  frf»ni  it^  title  and  fr<»fn  miwe  of  it.s  ftiiluros  lo  belonir  to 
this  cla^H,  but  the  account  id  so  incomplete  that  it  is  not  available.) 


P 


2.  Dialocation  Inward. 

Of  this  there  is  only  one  re|>orte*i  case,  Loi^sonV  The  patient,  a 
man  twt'nty-fnur  years  old,  fell  bai^kward  u|>on  the  left  elliow,  brui.sinj^ 
the  ^kin  on  the  inner  side  an  inch  Iteluw  the  epitroehlea;  tlie  wminds 
(*U|>pni'nti.'d  ;  the  diagm^id  wa.s  not  made  until  the  forty-second  dav. 
ThfU  the  Riiliu^  wa*  found  in  place,  and  the  olecranon  displaced  inward 
so  that  the  t^igiuoid  cavity  embraced  the  epitroehlea.  rour  monthn 
after  the  accident,  reduction  not  having  been  made,  the  lind)  couhl  \>e 
actively  Hexed  to  80  dt*j^rees  and  extende*]  to  135  degrees;  rotafion 
apparently  well   preaervccL 

X  Dislocation  Forward. 

March  13,  1895,  I  naw  at  tbe  HudK)n  Street  Hospital  a  man  thirty- 
five  years  old,  who  ba«l  injiirc<l  hi^  right  elbow  in  falling  backwurdj 
the  arm  being  caught  under  him.  A:$  he  conipliiined  of  handling  I 
gjive  rther.  Thr  following  nntcH  Were  made  nt  th«'  time:  The  clUiw 
in  held  at  a  right  angle,  but  can  he  i^omcwhat  tlexed  and  extcndtHi ;  is 
niovuble  lutcRilly.  The  epitHM^dea  enn  Ix*  plaiidy  felt,  also  the  inner 
face  and  irtlg<*  of  llu'  tntchlea,  the  overlying  flexor  mustlfs  of  the  hand 
having  larn  torn  away  fn»m  the  luimenij*.  Tin*  lip  <if  the  oleoramin 
iz$  IkIow  and  evrn  a  little  in  front  of  the  tnx*hlea,  the  inner  anterior 
|K»rtion  of  the  articular  snrfafv  of  wliich  can  iibwi  U*  fell  on  depressing 
thr  nkin.  The  hetid  of  the  radius  \s  in  plac«  in  front  of  the  capitelluni. 
The  forearm  i^  marktnlly  alnluetetl. 

Reduction  wa*i  easily  made  by  slight  rotation  backward  Ipronatiim) 
of  the  ulna  and  adduetiim  of  the  forearm.  Then  bv  pronation  and 
nUlnction  the  disltK-atitm  <\>uhl  l>e  easily  reproduced.  \Vhen  ihe  Imnes 
were  in  pla*-*-  alHlnetion  of  the  forearm  wai-  j>ox<iMe,  but  nt>t  adduction. 
Apjiarently  tlie  lesions  were  avulnion  of  the  llexor  muscle:*  frc»m  the 
liumenis  and  niptun^  of  the  internal  lateral  ligament.  The  nlnar 
nen*e  was  uninjurctj. 

TIh*  onlv  other  re|M»ned  ease  \a  Wight's ;  the  pymptoms  were  similar, 
n^ductiim  wa^  c^silv  made. 


DISLOCATIONS  OF  THE  BADITTS  AXOKE. 

Although  stntiHtics  tthow  that  (he.<H^  cliKhK^ationi  are  not  ver}'  rare  (1.4 
U\  \  per  (H'Ut,  in  the  tahlea  in  <'hapter   X\ VII.),  ami  although  the 

'  Rifbf't :  Niiovcjui  jrerira  dv  lusaiinn  itK-niit|ilrii>  ilu  t?oiii]«>  |wr  plTi»u>nii'iit.    (1»m4M 
dnt  HAjmUus,  1K79,  p.  737. 
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earliest  writers  inentionwl  them,  yet  tlioy  wer**  almost  <rf>niult*t(^ly  loflt 
sight  of  until  about  one  hundred  and  fifty  ycnrn  ago,  uiiu  oven  now 
ai'e  far  fnun  hein^  clearly  iindt'r8t<HK].  l>uv«ruey,  in  1751,  giivf  a 
detaile<l  accoiint  of  two  fornix.  Sinee  that  lime  ohherxiition?*  hav« 
aeouinulated,  and  four  variction  are  now  well  eMtabli^hed — the  disl<»- 
cations  forward,  backward,  and  outward,  and  one  stMin  exclusively  in 
children,  and  mused  by  traction  upm  the  wrist,  the  nature  of  whicrh, 
though  not  entirely  undiBputcd,  its  generally  believcHj  to  be  a  diauta.Hi.1 
or  direct  geparation  ;  it  is  usually  termed  disli»cation  by  elongation. 

The  mo<ie  of  production  of  all  the  formn  is  still  obseure^  and  the 
numenjus  experiments  that  have  been  made  npf^n  the  cadaver  by  vari- 
ous investigators,  Roser,  Malgaigne,  Streubel,  I>r'imc^',  Pingaud,  liarnta, 
while  they  liave  shown  how  the  <lislocations  may  be  produei*d  ujton  the 
cadaver,  have  not  made  it  clear  how  they  actually  are  productnJ  in  the 
patienU  who  come  under  observation  ;  in  some  aise^  the  clinical  facts 
directly  contradict  the  conclusions  drawn  from  experiment. 

1.  Dislocation  Backward. 

This  was  one  of  the  forms  de.scril>ed  by  Daverney,  and  ont  of  the 
earliest  to  be  aece|>ted  as  proved  by  later  surgisins.  lis  ap|»irent  frv* 
mieney  is  in  part  due  to  the  inclusion  in  the  list  of  reiHjrtei]  cases  of 
tno.-ie  in  which  the  dislocation  is  asrttH'iated  with  fracture  of  the  iutornnl 
condyle,  and  pr»ibably  also  of  others  which  U^long  in  the  group  of  dis- 
ItKuitions  by  elongation.  Two  varieties  are  dea^rilx^d,  the  complete  atid 
the  incomplete,  tlie  latter  resting  upon  a  few  questionable  and  cmv 
well-obscrve*l  case,  that  of  Denuci'*:*  a  lad  nineteen  years  old  fell  from 
a  swing,  his  pronateil  urm  being  caught  under  liis  IkhIv  in  such  a  way 
that  the  blow,  as  shown  by  an  ec^'hyujosis,  was  received  upon  the 
mi<ldle  of  the  anterior  asjiect  of  the  forearm.  Pain  ;  limitation  of 
motion;  the  elb<,»w  scmiflexiHJ,  the  forearm  fixed  in  C4)mplete  prona- 
tion. A  bone-setter  tried  in  vain  to  reduce  it,  and  a  fortnight  lat<*r 
the  (Nitieut  eonsulttnl  Denucf ,  who  f*iund  **  behind  tlie  elbow,  on  a  level 
with  the  condyle,  and  fo  the  inner  side  of  the  epicondyle,  a  smnll  promi- 
nent tumor,  which  rtilleil  under  the  finger  in  pronation,  and  w^^s  evi- 
dently the  hi^d  of  the  radius,  a  little  overlapping  its  ordinary  |M»«ation 
j)osteriorly." 

Of  the  complete  cases  the  instHnc(*s  are  much  more  uumeroiis,  hut 
in  some  of  them  the  question  arises  whether  the  iip|>er  stiHaoe  of  ihfr 
railius  had  entirely  left  the  articular  surface  of  the  eapitrllum,  or  wa?* 
still  in  contact  with  it  by  its  anterior  jHirtion  ;  if  .su<di  ci>ntact  did  exi^t, 
the  term  "complete*'  can  1m?  iiro|>eriy  aj»plied  only  t<j  tlie  r*4-|tunition 
of  the  radius  from  the  less«?r  sigmoid  cavity  of  the  ulna. 

The  caiiHc,  in  the  majority  of  cases,  ap[>ears  to  have  been  a  fall  Dpon 
the  outstretched  hnnd  ;  that  the  cause  was  a  fall  in  most  cases  La  certain, 
but  whether  it  was  uiH»n  the  hand  or  the  cUmiw  is  oft^^n  far  from  nlenr, 
or  whether  it  art4*<l  bv  direct  impulsion  or  by  exagg<'nit(sl  rotation. 

In  a  cTiLM?  rr|Hfrted  by  (^amcrtjri  *  the  character  and  nnMle  of  action  of 
the  virdcncc  arc  more  ck\irly  shown  tlian  usual,  but  they  anr  cnlirrly 

*  Dcntic^  :  Uirt,  dtt  HM  el  Chit  pnirU|ti«s  kH.  (Vrode,  p.  777. 

*  Uunorou  :  Jjuieet,  1SS<  vol.  1.  ft.  i9<t. 
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exoiptional,  aud  the  caw  doe8  not  aid  to  clear  up  the  nbisoimty  in  which 

the  questiou  is  cnvcli»|>ed.  The  |Hitieiu  wiis  a  nmii  Hffy-two  years  old, 
who  wa.s  nuiglit  Ix'twiKiii  u  wall  and  a  rart  hacking  against  it  in  such  a 
way  that  hin  forearm  was  conipresserl  lengthwise  l>etween  them,  the 
jwim  of  the  hand  being  pressed  ogiiinst  the  cart,  and  the  hiick  of  the 
ell»ow  against  the  wall ;  probably  the  hand  was  e^miplelely  pronuted. 
When  .s<^n,  imnuHliately  after  the  accident,  tht»  Ju»ad  of  the  nulius  lay 
just  under  the  skin  beliind  the  exlernal  ci»ndyle,  where  it  fornicfl  a 
distinct  projection,  revealing  t<»  the  eye  its  characteristic  slmi»e  with  the 
cavity  on  it*  extremity.  The  hand  aud  foreiinn  were  prone  ;  all  move- 
ments were  painful,  and  gave  the  iatpresHion  of  considerable  fixity  of 
the  joint.  Fain  at  the  wrist  led  to  an  cxaminatiim,  which  showod 
tliat  *' the  Htyh»id  extremity  was  also  dislocateii  downv^anl,  exactly  an 
in  cnAes  in  which  the  radius  is  shortened  by  the  common  fracture  of 
iUi  lower  extremity." 

While  the  chanicter  of  the  force  and  the  direction  of  its  action  in 
this  case  art»  clear,  prefigure  exertcnl  against  the  lower  end  of  the  radius 
iu  the  line  of  \i&  long  axis,  yet  it  la  far  from  l>eing  clear  how  Huch  a 
\orve,  s*)  ap}ilie<l,  coulu  pnKluce  such  a  displacement,  for  the  hea<l  of  the 
radius  is  stjuarely  placed  against  the  anterior  fat-e  of  the  c^pitcUuni, 
not  uiM>n  an  incHneil  surface  along  which  it  cituld  l»e  displaced,  An<l 
yet,  lliat  there  is  something  in  the  anatomical  structure  of  the  joint 
which  permits  the  occurrenoe  and  forbids  the  rejection  of  the  (vsc  uo 
tlje  suppositi(»n  of  abnormal  conditions,  is  indicated  by  the  fact  that 
two  similar  cases  have  been  rojK»rte<J  by  Wagner,'  in  which  the  nuMle 
of  jmxluction  was  the  same  as  in  Cameron's,  but  the  head  of  the  radius 
wiLs  displaf'C4]  to  the  outer  side  of  the  condyle  instead  of  tK'hind  it, 
and  a  Hat,  wetlge-slmjKMl  piece  was  broken  off'  its  inner  side. 

Streul)el/  in  his  exj>erimcnts  uj)on  the  cadaver,  found  thai  he  could 
prtMluct^  the  disltK^lion  in  only  one  way,  by  hy|M-rextending  the  supi- 
nated  forearm  until  the  head  of  the  radius  had  Imvii  carriiil  completely 
IxOiind  the  line  of  the  condyle,  then  forcing  it  upward,  and  at  the  same 
time  l»en<ling  the  fur^arm  to  the  radial  side,  and  finally  Hexing  it  ag;iin 
while  holding  the  radius  presseii  firmly  back  with  the  thumb  of  the  hand 
that  grasped  the  forearm.  It  is  by  no  means  probable  that  this  rather 
complicate<l  manceuvre,  which,  moreover,  has  entirely  failed  in  ray 
hands,  is  a  reproduction  oi"  what  ha8  tjiken  place  in  the  falls  that  have 

Iinnluceil  tlie  dishx'ation.  The  nidius  is  <Iisl(M'4it4.Hl  not  only  from  the 
unncnis,  but  also  from  the  ulna,  and  this  Requires  the  rupture  of  the 
orbicular  ligament.  To  effect  that,  something  nion-  is  nipiint)  than 
hy|KTextcnsion  of  the  elUjw,  even  with  theadtlition  ol'  dire**!  propul- 
sion upward  of  the  ruilius.  Supiiuition  of  the  ft>n'«mj  will  not  etrept 
it,  and  while  direct  propid^iou  baekwan)  of  the  Imuh*  would  uhdoul)t- 
nlly  priMbice  the  dishx'ation,  the  <'lini<'al  facts  di»  not  in<lic*atc  thtii  as 
llii'  rnu^'.  Possibly  in  hypcri-xictision  and  outward  lali-rd  firxi«ni,  as 
in  Stri-ulx'r-*  i*x|MTimcnts.  the  head  of  thr  nidius  may  lMiM»mc  rngiigiHl 
iN'hiud  the  Nliglit  proje<:tion  of  the  articular  surfu(%  of  the  <»pilellum 
at  the  l>uttoni  of  the  i^)ndyle,  and  \ie  thereby  prevented  from  a(KH>ra- 


■Htrtabia 


llrilac*  "*»  (Vnlr»ll>Ult  fur  riiirur|tin,  IHHft,  Na  94,  p,  91 
Pfttgu  Vi«rc«U»hncbrin.  ItsM).  vol.  iL  p.  0H. 
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ponying  the  ulna  in  iu  return  fonrard  wbcn  threlbow  is  ^gain  flexed  ;  thk 
wuuld  supplj  the  stnin  DroesBsrv  U>  ftepuate  tlw  Mdiiu  from  th 
but  I  must  add  thai  all  the  attewpte  I  have  omle  Um»  to  pmducL 
locaUKin  were  frnhlieas ;  the  remit  was  alwayaa  dialooiikin  of  boib  Imjaicjw 
There  art^  do  poet-norteni  reoords  of  remit  mam^  mad  the  diawn  tJiMi 
of  thoee  of  long  staoding  is  not  an  entirv>ly  (rus^worthy  lodicstkNi  of 
the  cooditioo  and  the  rektioos  of  the  pons  when  the  injunr  ia  freak 
A  case  obaerved  by  Mr.  Kivingtno'  is  of  pardt<nlar  importancv,  hrmnac 
the  poaitioo  of  the  head  is  laore  exaetly  ttoted  than  is  oaual  in  the 
descnplMMHL  The  patient  was  a  lad  fourteen  jreara  old,  aad  tbe  iDravr 
had  heen  received  five  tDOOths  pre^'ioosly  in  a  acadBe.  dniin^  which  lie 
was  violeotlv  shaken  by  the  foreann,  and  throam  duwn,  i^inLirif^-  his 
elbow  tfaiuM  the  leg  nf  a  table.     There  was  a  markefl   :  noe 

^at  the  back  of  the  joint  beiov  the  external  cnodylef  aad  ■*>  kuc  side 
of  the  olecranon  proeess.**  *^Tlie  head  of  the  radius  w»s'di«piaoed 
more  dtrecUy  backward  than  is  usnaU  aorording  to  the  deseriptioaa  of 
the  bodes,  not  lying  iu  ^v  wise  b^ind  the  ejciemal  eondvlr,  bat  A 
little  ovetiapptK^  &t  articular  end  of  the  hoflBefna."  FlexiiKi  and 
extension  were  almtfe^  unimpaired,  pronation  aras  good,  and  aupinuioa 
to  more  than  half  the  usual  extent.     RediKCioo  fiul«d. 

In  a  spectnwn  of  aa  oM  diakMatioa,  whieh  had  been  reeeiTcd  in  cUld- 
iiood  and  had  existed  for  maay  ytnrs  promted  bv  Petit*  to  the  SociCtf 
Anatomiqoe,  the  head  of  the  nliltna  was  direetly^ielow  iha  amaait  of 
the  epieoodyle  when  the  elbow  waa  flexed  aft  a  right 
angle.  In  another  cfpeeimeB  fooad  in  the  di^^^cct- 
iag-room  and  deecribed  and  Igviad  br  Sir  Astlcr 
Gmer,  *'  the  hcwi  of  the  radina  eooUf  be  svva,  ^ 
w«il  as  iclt,  behind  the  eaUerBal  condyle  of  the  na 
humeri.  The  oorooary  Bgament  was  oira  throop^ 
at  it:^  fon-^Nirt,  and  the  oiblh|oe  had  given  mir. 
Thr  caps«iiar  liicament  was  partially  torn,  and  the 
head  ot  the  radios  womld  have  receded  ^dW  moee, 
had  it  not  been  sappocted  bj  the  faaris  whicJi 
eitendft  ever  the  warirlcs  of  the  Ibnann*  TW 
aeoompaayiag  flnre  (Fig.  tfO)  iadieBlBB  thai  the 
head  of  the  laaoa  had  rtaea  very  sightly  above 
the  lowest  part  of  the  aitioidar  p*iftioo  of  the  oon- 
dyle,  ami  tnat  its  poMtion  was  pnihahly  the  nana 
as  in  Mr.  Rivingtoo  «  case. 

In  another  ipuiimfw  of  old  disloetfian  awaanied 
to  the  SoeiM  JTOdnime  hv  BcrMbt,*  tba  knd 
^^    of  the  ndbfes  bad  heea  dhnlaeed  a  little  Imekwnrd, 
wmt  flf  OM  ammm    dowaaaid,  and  ontward ;  the  external  latcfal  ^gn- 
aiiiiHL«OiMiB.l     seat   cntunelv  enverrd   the   cap-ahaped  sniinue   of 

the  head;  tae  anaalar  Kgiawnt  no  kaiftu 
exoept  upon  the  inner  sida»  and  than  it 
ahliqaely  deviated. 


rm. 
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Tn  the  H|M«in]eDs  winch  StrciilR'l  obtained  by  cxperinient  he  nlwaiys 
found    tlic  anterior  )>ortion  of  the  <*n|>siilc   torn  aixl   the  cupilrlhim 

f>nijecting  through  the  rent ;  tlic  external  lateral  llpinieiit  wno  nu»re  or 
ess  torn  at  its  anterior  bonier,  the  internnl  luterul  lipiment  uuinjure«l ; 
the  annular  Hpanumt  \vn?(  always  t«irn  in  front,  eitlier  at  its  in^'rlion 
by  the  h.>wcr  sigmoid  raviiy,  or  further  outwanl  ;  the  oblique  li^uiient 
was  lorn,  douhth'ss  in  eonsefjuentn*  of  the  exa^jrerated  ^u|>ination. 

The-^e  fact*!,  though  not  numerouis  or  entirely  free  frttin  objection, 
indicate  that  the  iKwition  of  the  di^ihtrate*!  hea*!  of  the  radius,  even  in 
full  extension,  is  lower  than  that  (H^ninionly  a>signetl  to  it  in  .^ystenrntic 
dei^criptions  aud  t^hown  in  the  philes  accompanying  theni — that  it  docB 
not  rise  above  the  shallow  gnwye  which  marks  the  |M»stcri<tr  aiul  lower 
margin  of  the  articular  surface  of  the  capil»llum.  At  tins  |M>ini  the 
upper  margin  of  the  head  would  U*  but  very  little  below  the  axis  of  the 
joints  ami  conseipiently  wituhi  have  to  move  over  only  a  short  distance 
in  full  tlexion  and  extension  of  the  limb. 

In  recent  cases  the  elbow  is  slightly  flexe<l,  the  forearm  pronatod  ; 
voluntary  and  ctimmunirated  movements  are  painful  and  limite<l  in 
range,  but  in  old  cjises  the  frowlom  of  muiion  is  almost  cx^mpleiely 
restoreil,  supination  remaining  the  most  ini|M»rfe<'t.  The  diagnosis  is 
made  by  n-cognition  of  the  head  of  the  radius  behind  it&  normal  place 
in  extension^  l>ehind  and  l>elow  it  in  flexion  at  a  right  angle.  It  may 
lie  cloifC  l>eside  tlie  tflecranon  or  furtlier  t<»  the  outer  side.  Its  projec- 
tion, unless  the  swelling  is  «»onsiderahle,  is  such  that  the  entire  extent 
of  its  concave  upper  surfacr  can  U-  felt.  Measurement  of  the  radial 
border  of  the  foivann  fntm  the  e|»ict»ndyle  to  the  styloid  jj^ktss  of  the 
radius  may  thow  some  shortening,  half  an  inch  aaxirding  to  8tre»ilM'l. 

Treatmenl  The  disl(»cation  in  recent  case*  has  usually  l)cen  re<hice<l 
pnmtptly  bv  pressure  on  the  bend  of  the  radius  aide<l  or  not  by  trac- 
tion u|>on  the  wrist,  and  this  metho<l  has  sui-o'c^IihI  even  when  several 
weeks  hud  passed  since  the  rcceii»t  of  the  injur>'.  Hut  in  some  case.n 
reiluctiou  has  Ix'cn  irn|n>ssible  or  the  di^plilcelneut  has  shown  a  marked 
ten<lency  to  recur,  both  circumstances  prolujbly  *lue  in  the  re*-*eut  case* 
to  the  inteqM>sition  of  a  |kortion  of  the  capsule,  but  in  the  older  ones 
ul«>  to  permanent  change  in  the  n»lations  <if  the  shafts  of  the  nulins 
and  ulna  anti  to  adhesions  iM'tween  them.  This  iuteqtosition  itf  the 
cnpMde  lias  Ihm'u  dcmon.strate<l  in  one<tr  two<^'*<*s  in  which  artJirot(»iuv 
has  ix'cn  done  (sit*  Chaptrr  XI A' II.).  I^ntlmbly  the  U>t  iMnition  to 
give  the  limb  during  the  attempt  is  that  of  supination  uiul  full  exten- 
sion, and  if  ilirtn^t  pn^ssnrt^  dtn-s  not  then  n^slorc*  the  Imjuc  to  its  place 
tnu'tion  sliotdd  Ik*  made  at  Uic  wnst,  and  the  for(*Arni  gradually  bent 
t4>  the  inner  side,  and  then  the  iliiis*t  pn*ssnre  n*u<*wed. 

In  mime  old  cmm  excUion  of  tlic  head  luis  inipnived  function. 


2.  Dialocation  of  the  Radius  Outward.* 

Excluding  the  cas»c«  in  which  the  dirili»cation  h  accompanied  by  frac- 
ture of  the  ulna  in  it*  upper  portion  and  thone  in  which  the  displace- 

■  For  blbU<kKraph]r  •»!  KcUtuii.  PiiUi.llilr..  viil.  il.  n.UJk);  Ufinljr.  Areli.  ir^n.  dn  M6A^ 
IH»5.  vol.  vil.  p.  1«1;  hirkvn  N>w  York  Journal  or  Uc«lidu«,  leCO.  p-  t«Vi  rttba  and 
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meo*  outward  w  coni|mnitive]y  nliglit  mid  im  aNHociuUHl  with  a  more 
iDi}Hirt4iiit  displaeeinent  lnuk\v;ir<l  nr  forward,  the  recorded  iuhUuiCK* 
i>f  this  injiirv  are  very  few,  and  in  s*>ine  of  these,  even,  tl»e  deMTipUou 
jiistities  a  demist  whetliiT  they  slioidd  not  nilher  be  placed  in  one  of 
the  two  other  elasscH. 

In  X^laton*H  ca«e  the  diHlocHti(»n  otxuirred  in  childhood  and  bad 
exi&ted  for  twenty  years;  the  |Mihiiion  of  the  ra<linh  is  Kihown  in  Ki|ir. 
^91,  Flexion  and  exteuMitju  were  proii^rvwl ;  HUpinntion  was  im|>oe^ 
siblc. 

Wagner  reported  to  the  German  Snrgi^il  Congress*,  in  188(J,  three 
cases  of  dislocation  outward  fnmiplientcMl  liy  fnu^ture  of  the  inner  por- 
tion of  the  head  nf  the  nidiiis.  Iti  tho 
first  two  ca.«es  the  injury  was  ciiiMeU 
by  pressure  against  the  bark  of  the 
flexcil  ellmw  wliile  tho  palm  of  the 
hand  was  resting  against  a  firm  nbj^ret 
in  front.  Thu^,  a  lad,  eighteen  yoiirx 
olfl,  pushing  a  eoal-wugon  on  a  tnuu- 
way  with  Ids  ft>i\'urni  nmnated  and 
fiexoil,  wa^^  struek  on  tiie  ellnjw  by 
another  wagon  couiing  np  fi-oin  lH*hin<l. 
A  year  had  ('lapH:^!  ?iinre  the  aceideat 
when  the  tirst  ca.M!  wa-*  seen,  during 
which  the  joint  ha<l  l»een  steadily  grow- 
ing stifler.  The  ellmw  w:w  flexed  at  a 
right  angle ;  flexion,  extension,  and 
notation  weR*  almost  entirely  lost.  On 
the  outer  side  of  the  external  eon^lyle 
was  a  large  Ijony  prominent'e,  the 
thiekentsi  and  immovable  head  of  tho 
radius;  ther*'  were  no  abnormalities  in 
the  other  jwirts  of  the  joint,  and  no 
sign  of  a  Ihieture  of  the  tdna.  Tbo 
hcjidof  the  ratlins  wa^sexei^^l  ;  it  was 
found  thiekly  enveloiH^l  in  HbnuH  ti^ 
sue,  to  whieli  the  apiH'anniee of  thick- 
ening was  due,  and  had  Inst  from  it« 
inner  (*ide  a  flat,  wed^e-slia|M»<l  pie<ie 
eonstituting  about  on»^.^ixth  i»f  its  di- 
ameter. The  tVngnient  was  found  ad- 
herent to  tlie  eap^ule  and  was  alst)  removed.  Uecoverv  toiik  idace 
without  aeeident,  and  the  mobility  of  tho  joint  steadily  incre^uyen  for 
Home  time.  At  the  time  of  the  rcjwrt,  nine  year*  later,  flexion  eooJd 
be  made  to  an  angle  of  SO  di'gnx'S.  extension  to  l^K*  (U'gre*'**,  pronation 
was  alinoHt  normab  supination  somewhat  reslrieted. 

In  the  sei'outl  ntv*,  a  man^  twenty -six  yearh  old.  woa  injure<l  in  tho 

BMIroth,  Clilrarvif.  vol.  (t.  Part  11.  B.  p.  99 ;  rinir»u<l,  tHrl.  Rnryrlot*.  Ar*  8c  MM.,  an. 
OmkIk  :  WkinicT.  ISctUff^  xtim  CVntbl.  f^r  nilr.,  Ihsa,  N'o.  tfi  u.  IC;  Luttkt<r,  ItitA.  p.  W; 
Httrli'lH,  Arrh.  fiir  ktiii.  Chir..  }<i.  vol.  %\\,  p.  IIIM :  fjtchroter.  Ibid.,  *vl.  *••*  ••  4. 
ThnTii&«<iifr«    anil    OirilU-irx   vtutcm,   qllnttil    hy    M)lli[»iiinp.    Mvm    In  bvlMV  * 

uit«riur  diftlooitiotu. 
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same  manner^  and  wafi  Aoen  while  the  injurr  wan  fresh.  R«<1ucti<>n 
wjis  ef!W*to*i,  afttT  Ht'vcnil  iin!;iu*<t»^hfnl  attttiijus^  hy.iirst,  addiKtinn  of 
the  Hexed  linih,  then  l»y  the  utmost  jKis^ible  alMhirtiniif  with  i^ii|Hiia- 
tiun,  ol'  the  coiupleiely  extended  Ihnb,  c^uibiued  with  |)re>«ure  m|>od 
the  head  of  the  rR<liu«,  When  tlie  dressings  were  removed,  a  month 
later,  passive  movementi*  were  very  iminful  and  limiti-d,  and,  a>  no 
improvement  followetl,  excision  wn&  done  five  nionthsafler  the  aeeident. 
Tlie  head  of  the  radius  was  found  thiekened  and  ahsolntely  fixe<l.  and 
the  fnigment  reunited  to  it  by  a  Kro^e  filiruus  union;  the  faiUueof 
union  was  attributed  to  tiie  iuteq>oMilion  of  a  buiall  piece  <if  the  artie- 
uLar  cartilage.  Recovery  followetl  without  accident^  but  the  mobility 
of  the  joint  wa.s  not  increaseil. 

In  the  third  ease  the  iwiticnt  had  received  his  injury  twenty-two 
yean*  before,  when  ^\x  yearv  old,  l»y  a  fall  from  a  h<>rs<».  **  The  head 
of  the  mdius  stootl  outsilde  uj»on  tlie  external  e^Mulyk',"  and  waii  flat- 
tened on  its  inner  fii<le ;  there  wai?  no  sign  of  any  injur}*  to  the  ulna. 
The  movemeniri  of  the  joints  were  completely  nonnal. 

I/)bker,  in  a  pajHT  read  liefore  tlie  same  congress,  i*e|Kirted  two  cases 
of  the  same  conil>iuation  of  dishnvition  oiitwun)  with  fnu-ttire  of  the 
inner  portion  of  the  head  of  thf  radius  treate<l  by  excision.  In  each 
OR>»e  the  fragment  h3<l  l)ccoine  unit4*i]  to  the  adjoining  parts  liv  u  pctlirh*. 

Of  the  2t>  cases  collected  by  Schrotter  3  weiv  oonjpliKitwi  with  frac- 
ture of  the  head  of  the  radius  and  13  with  that  of  the  uln;i. 

I^irtels  reported  a  uni<pie  vane  in  which  the  heads  of  both  nidii  had 
gnidually  l)ccoino  <lt*plac«'d  ontwanl.  Tlie  juitient  was  a  man  ft>rty- 
three  ycar^  old,  who,  while  lying  in  hospital  with  a  bn»ken  hg.  cnlh-d 
the  surgwui's  attention  to  his  elbows.  Ho  sjiid  that  the  deformity 
dat<^Kl  from  his  eleventh  year ;  his  father  had  at  that  time  put  him  at 
hartl  work,  usually  pushing  a  loaded  cart ;  }min  wa.«i  »<ood  felt  in  the 
<'1Imiw8,  and  increastnl  steadily,  but  he  was  kept  at  work.  The  htnid  of 
the  milius  n*f*ted  on  the  outer  pide  of  the  external  4*ondyle  when  the 
limb  wa>*  fully  extende<l  and  Hupinated  ;  wlicn  cxtende<l  ami  pnmatisl, 
the  hi*ad  waA  !e<w  pn>mincnt.  and  rcstr<l  jmrtly  on  the  <Miter  juirt  of  the 
articidar  surface  of  the  capitelluui,  aud  when  flexed  ami  pruuatetl  tlie 
head  n^turnetl  to  it^  place. 

llarn»s  could  prodtice  the  di?»locatioii  experimentally  in  only  one  way, 
by  pressure  against  the  Imll  of  the  hand,  and  >imidtam>ou«  forcible 
adduction  of  the  forearm,  by  which  the  external  latend  ligtimcnt  was 
torn. 

The  genend  symptomi?  in  tlie  recent  cases  ^howetl  ihi  s|K*cia1  nr  char- 
acteristic features;  tlie  limb  ap|M>ars  to  have  Initi  pJirtIv  flexe<l  and 
pronated,  and  the  movements  of  the  joint  n»Atrict<sl.  In  the  older 
caj*e(*,  the  nonnal  niovement>i  were  more  itr  le*«  completely  re-ciital>- 
linhet]. 

The  diag^lo^is  is  ma<le  bv  r^H.*ogtiitit»n  of  the  pn*sri)e«*  of  tlu-  lu-jid  of 
the  nidius  on  the  out«*r  i^iue  of  the  condyle.  Reduction,  rxccpt  when 
there  19  fracture  of  the  hetid  or  intor|MiHition  of  the  torn  orbicular  liga- 
ment, should  Ivc  easy  hy  adduction  of  the  f^treanu  and  direct  prest^ure 
OD  the  head  of  tlie  radiu». 


Dislocations  Forward. 

These  are  the  most  common  of  the  three  varieties,  even  excli 
from  them  i\w  not  iiniiHunl  subluxation  which  occurs  in  childreo, 
will  U>  *h!ScriJ)o*l   in  the  next  Pt'clion,  ami  thusc  cases  which  are  ouo- 
plic:U(Hl  hy  fracture  of  the  ulna  {vidr  infra).     The  di^ltxiitinn   w  «kar- 
acterixctl  by  the  p)o>ili<>n  of  the  head  of  the  radius  in   front  of  it* 
normal  pcnition  when  the  forearm  in  extended,  and  above  it  when  tW 
forearm  is  flexed  at  a  right  angle.     Several  nu!hon!deM»ril>r  twofomuc 
the  complete  and  the  iueompletc,  ineliiduig  in  the  hitter  thoMt*  caaoi  in 
which  in  flexion  at  a  right  angle  the  head  of  the  radiu."*  h:\- 
left  the  articidar  surface  of  the  capitellum,  liut  remaius  in  ■ 
itj*  upjKT  pfirtion.     The  di^tinclioij  l>otwecn  complete  and  \uc*> 
an  arbitrary'  one  and  does  not  seem  to  desttrve  to  l>e  reCalnrtl,  :,.   .  .^a 
in  the  former  the  hcnd  of   the  radius  sometimes  de»?ends  tipjo  the 
articular  HurfatH.*  of  the  c:ipitellum   when  the  limb  lA  exiendm. 

The  causo-^  mentioned  in  the  re|>orte<l  aisea  include  fall^  upon  thm 
hand  or  u|x»n  the  ell>ow,  and  tmction  ujxm  the  forearm.  In  t-xpcri- 
tuents  U[M>M  the  csulaver  the  rlisUx^tion  has  l)ecn  [»nHluor»<l  by  fon-r-.! 
pnination,  in  which,  according  to  Filugelli,  quotf.M.l  by  Streubel,  a 
crum  la  e^tahli^ihed  by  (xjntact  between  the  radium  ami  ulua  in  Uh-it 
up^>er  third  at  the  point  at  which  they  cross,  the  efTcct  of  which  l»  lo 
caurtf  tht.'  head  of  the  radius*  to  move  forward  antl  inwanl,  with  rupmiv 
of  the  anterior  p>rtion  uf  the  annular  ligament  whru  the  pronation  b 
exaggerated. 

An  in  the  two  prec(*<]ing  varieties,  tlie  mode  of  production  is  far  frum 
clear.     That  the  hctid  fihould  be  displacet!  by  direct  violf»noe  ij«  not 
difficult  to  comprehend,  but  the  cases  in  which  this  mmle  of  pri*ductioii 
can  Im'  invoked  are  i'vw.     Traction   upon  the  fdrearni,  cnmbine*)  pnjb- 
al>ly  with  exaggeratiM]  pnination,  must  also,  I  think,  l>e  Rdmittcd  as  an 
ocoa-ijonal  i^iuse,  esjH'rially   in   children,   Ih^th    Ikh'^usi?  of  its  i-ffiririior 
to  pnKluce  the  dish>cation  upon  the  cadaver,  and   Uxause  the    i 
of  one  or  two  caj^es  iu  adults  are  not  o\H}n   to  any  oilier  ex|' 
as  in  B<»yer'«  case  of  the  footman    who  slipiMtl  while  getting  uj 
a  curriuge,  and   reumine<l  stisjK'ndeci  liy  hir*   liands.      It  f<'em.*»  ; 
that  •^^uIe  of  the  eusi's  in  which  tiie  injury  was  rtveive<l   in  c!i 
anil  remaint'*!  unri'dticetl.  mav  liave  Ix^eu  dish»cations  by  el 
thai  the  lirud  riMuained  tixed   in  its  new  ]kositioM,  orperiu:,        „        .. 
further  disphuvd  by  uae.     In  a  fall  ufntu  the  hand,  it  seems  pmbatile 
that  the  di^lttcatidn    could  be   pnxlucetl  only   by  hyjicrvxtensiou  and 
pressure  utxm  th*'  h^wer  end  of  tlie  radius,  aided  by  supinatiDn  or  mo- 
nation,  and  this  opinion  is  confirmed  by  ox|KTinicnt.     A  ca^woTMal- 
gaigne*»*  seems  to  support  this  ihet^ry,  for  at  tlie  piticnt's  death,  flc%'en 
weeks  aft*T  the  actrideni,  the  pf)sterior  fourth  of  the  hiwl  of  the  mdiof 
was   found    to   tuive    been   broken  otl'.     In  two  of  Lobkcr's  * 
piece  wafi  bmken  from  the  outer  portion  t>f  the  ImwI,  whidi 
what  is  probable  n\so  on  other  groutids.  that  abduction  of  the 
maj  also  Ijo  a  factor. 

■  Mdic&iirnc  :  Ixic.  cU..  p.  051. 

I  l/>bkvr  :   IV'ilAiti  turn  (.VntrAllilAtI  rUr  Clilr,  ISM,  N«.  V4,  |i.  i«. 


forearm 


iilSLOCATtOSS  OF  THE  RADWS  ALOSE. 


66& 


In  t  Qifle  reported  hy  Rfisr?'  the  dir^location  oocurrcd  during  au  epi- 
leptic convulsion  and  wus  uttrihuteil  t*i  muH?i)lar  action^  the  unoppotsed 
coiitr:»ctioii  of  the  biceps  and  proiiatiir  nwiii  teres. 

Pathology.  No  anto|iRie5  have  been  reported  in  reecnt  cases.  In 
experiments  M|K)n  the  cniluver(Streuhelf  Pin^iid)  the  rapsnie  has  been 
foiirul  torn  transversely  in  fnmt  elose  to  its  attiichmeRt  to  the  humerus 
(Fijr.  iiy2),  and  ilu*  annidar  ligament  untorn  and  eneirelit*^  only  the 
neck  of  tlie  radius  wliilc  ihe  hesid  prryected  forward  through  (he  rent 
in  the  eapsult!  and  restetl,  by  it.'^  jxisterior  edge  only,  against  the  artic- 
ular surface  of  the  uapitellum. 


Fio.  202. 


Rlllon's  MM  of  dlilocaUon  of  the  hMd  of  the  mdltu  Ibrward. 

In  a  number  of  caaes,  ten  or  twelve,  the  op|iortuuity  has  arisen  to 
examine  oh)  dislocations.  Miilg-aipnc  has  descril>ed  his  own,  ipioted 
above,  in  which  the  posterior  fourth  of  the  head  of  the  ratlins  wag 
broken  off  and  the  capsule  was  intact,  and  two  specimens  in  the  Mu:$^ 
Dupnytren  (ciaM»  of  Desault  and  Prcstat),  C\M»|ier*  de^^ribes  and 
figures  a  .*|>eeimen  proservtHJ  at  St.  Thoiua.s's  Hoftpital ;  the  othen*  are 
those  of  Danyau,*  IVbruyn,*  two  case:?,  Hilton/ Tr^lat,'  KrC»nlein,'a 
R}>ecimen  in  the  Museun»  at  Zurich,  and  Lobker,  the  two  cases  al>ove 
referretl  t4) ;  S4*c,  also,  SchKUter.* 

In  Malg:ujfne*s,  Danyau's,  one  of  Debniyn*s,  Tr^lat*8,  and  the  two 
iipt*cimens  of  the  Mus^'  Dupuyln'n  the  annular  Itgiiment  was  stretched 
but  not  torn;  in  Ililtoirs  its  up|M'r  tHirtion  was  torn,  but  the  more 
exti'rnal  and  HU|M'rfictul  tibn»s  riMnatiuHl  intact  an<l  were  clo*i*»ly  wn»p|KHl 
about  the  nivk  of  the  rudia-^ ;  in  CVMt|M'r's  the  annular,  oblitpic,  fort- 
part  of  the  eapsu  hi  r,  and  a  |H)rtioD  of  the  inten>jiseous  liguinent  were 
toni  through.  With  n^ferenoe  to  some  of  these  cases  the  qm^stion  has 
been  raiwd  whether  the  annular  ligament  found  at  the  nutupsy  was 
not  one  of  new  formation. 

The  brad  of  the  radiuA  restfl,  in  partial  flexion,  U|«tn  I  be  anterior 
surfaei*  tif  the  external  windyle  ab*.>ve  and  usually  soiuewhat  to  the 
inner  ^ide  of  itA  normal  |M>sit)oii,  antl  either  in  e<-mtact  with  the  coro- 
iioid  pnx^»8s  or  illiltonk  H:'|>arat4.'<l  from  it  by  (he  intcrj)*>se*l  temloii  *»f 
the  liniehialis  untieu«.  In  some  cusett  a  pici-e  has  lK»cn  broken  from 
it«  jiostrrior  or  outer  lH»nler.     In  several  «>f  the  csises  a  hoUow  liad 

*  Strrnbcl  :  I,or.  rit..  p.  75  •  Cooper  :  \jnc.  cU.,  p,  31W, 
'  Ik»iiy«a :  Atin&lra  ilr  U  (liir.  Kra.ti{abu<>  rt  Ktranjerm.  IH41,  vnl.  li.  p.  7^ 

*  Dnbroyii  :  Annalra  dn  U  Chtr.  KranrmUc  t-i  Klrmnffil'iT.  te^l3.  vol.  ix.  p.  88. 

*  Hillrtii:  lin        '^  '  '^         -      '     -  p.  ua, 

*  Trfliil:   Hi.  p.  487. 
»  KronlHn :   t*                          _    .                  .     '» 

*  SclirdlUir:  Arvit.  far  klia.  C)iir.,  vpi-  klvi. 
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fbraied  for  ito  reception  <m  ifac  anterior  taaAoB  of  the  bimenu  i  tb* 
Dew  articoladoffi  wm^  •'itfwr  entirvlv  above  tke  old  ooe,  or  iBciarfea  tba 


opper  part  of  the  cnpitrllam,  or  (Tr6bl)  extOMled  orer  the 
tioQ  of  the  fr\mi  of  thetnirhlea.     Thebcwlof  the  mihiB 


P^ 


and  had  dofTered  the  U*f^  of  inore  or  leai  of  its  cartibf^  of  ifnwtation  ; 
in  some  caMS  it  wu  enlarged,  in  others  diminished  in  siae.  la  Krnct- 
lein's  epmraen  an  extensive  ontgmwth  of  hone  h«i  fonned  apoo  the 
inner  side,  givine  chiL-  upper  end  of  the  bone  aa  appearvDoe  'MiiUf  ^ 
tliat  of  tlie  up]x»r  en<]  of  the  femur,  and  arti<nilating  with  a  oaw  cmvitjr 
upon  the  humtfru-* ;  it  i^  ^taUrd  that  the  moventents  of  rotatioD  had  bcco 
eomplefoly  restored. 

An  int4*rt^tiri0  feature  in  Hilton's  caae  was  that  the  rMiins  had  hem 
dUpIaecd  bodily  upwanl  akmg  the  nlna,  and  thb  didphwrnient  h»d  pro- 
duced ehai^es  at  the  wrtift. 

Malgaignc  observed  and  odled  esnecial  attention  to  ahductiun  of  the 
forearm,  whi<^  doc^  not  appear  to  nave  been  observed  bv  others.  It 
faminhes  a  satL-ifactory  expunation  of  the  disphMement  of  the  nulios 
upward  as  well  ns  forward,  which  ooidd  not  otherwise  be  accounted  for 
except  by  Aueh  a  chai^  in  the  level  uf  the  bones  at  the  wrist  an  was 
noted  in  Ililton^s  ease.  Abduction  of  the  forearm  mi^t  eaailj  ba 
overlooked  while  the  joint  is  partly  flexed  unless  cofn|iarat]ve  meaaure* 
mentA  sire  made. 

Symptontf.  The  elbow  Li  Hli^tly  flexed  and  the  fomrm  almost 
always  more  or  lens  pronated  ;  in  a  few  cases  supination  has  been  pre»- 
ent.  Vohintary  and  oummunicatetl  movements  are  painftd^  and  of  tlia 
latter  flrxion  nenrly  to  a  ri^ht  nnglo  and  almrt^t  complete  c\'  :tre 

pofwblr,  pn,»nalion  13  iistmlly  c*>mplelc,  but  suptnntion  mncfi  -f. 

Abduction  of  the  fon»unn  ha^  be*'n  noted,  poe^iltly  it  h  qui* 
ant)  when  present  it  cun  bedeiiion^tnite<l  by  oom^ianitive  m<  .^  .  .  ... 
of  the  Rtiltal  borders  of  the  two  forearms,  the  injured  one  bring  ^lort- 
ene^l.  The  n-g^ion  of  the  elbow  is  ^swollen  in  front  and  on  the  outer 
sidf  ;  tlie  nl»:?eii(V  of  the  head  of  the  mdiu?  from  its  normal  fvk^ition  is 
shown  bv  the  depr^ssihiliiv  of  the  !<ofk  parts  on  th»'  oiit«^r  -  'he 

joint  Ik^Iow  thu  «>mlyle,  and  its  presence  in  the  fold  of  tin  nn 

MMrally  h«^  n^ot^^mztnl  by  the  Hn^T ;  sometimes  it  is  iv>  pnmiinmt 
there  that  it  apix^Ln^  t4>  l>e  siul>out4iiic^>Ufi,  ami  the  saiioer-like  ueprrsston 
of  its  upiMT  surfaoe  can  be  trac*"*!  wlicn  the  .joint  is  oxtemlod.  rlexioQ 
of  the  forearm  is  ahruntly  arro>tf<l  at  or  ncsu*  a  ri^t  angle  by  tJbe 
impact  of  the  head  of  tlu'  radius  n|>on  the  front  of  the  humerna. 

In  tho  older  ra.'^es  the  n*sToration  of  function  may  be  almoat  com- 
plete, the  range  of  motion  Ix-ing  limited  only  in  extreme  flexkm  and 
rnipi  nation. 

In  HiltnnV  caw  the  associated  ohanees  at  the  wrist  canard  a  eorrt- 
sponding  deformity  there*,  alxluction  of  the  hand  ;  and  it  aeema  nut 
nnllkcly  that  even  in  some  recent  cases  the  wHitt  may  be  painful  or 
di-tortotl. 

Treatment.  TU^iirtion  hn^  \)*xn  easy  in  some  recent  casm,  mad  diffi- 
cult or  impisHihlc  in  others.  Tlic  raeasnre«  which  have  bean  most 
su(*opf»ful  are  traction  u|)on  tlie  radius  at  tho  wrist,  the  forninn  being 
supinatcil  and  extended,  com)>ine<i  with  pressure  u(K>n  the  bead  of  tbo 
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mdius.  Mnl^ii^c  sufrp'i^ts,  very  properly,  that  ndiliiction  of  the  fore- 
arin  would  U?  rnt)re  liki'ly  than  inictiou  to  ovitrconit*  x\w  overridint;  of 
the  radius.  I]ilti»ii  rt-<lu(>e<l  tJic  displaoeiucnt  in  his  s(H.H.*itueii,  which 
had  existwl  for  nuiny  years,  by  placing  u  »niall  wed^  between  the 
upper  hurface  of  the  radius  and  the  humeniHf  and  tlitoi  Hexing  the  fore- 
arm by  pressing  upon  iJie  lower  end  of  the  ulna;  when  flexion  was 
nearly  complete  dirt»ct  pressure  u|Ktu  the  head  of  tlie  radius  forced  it 
Ixiekwani  into  phiee.  Tlie  ell'ect  <.>f  tliis;  device  was  io  dii^pluee  the 
nidiu.'i  downwnni  alou^the  uhm  to  a  distance  ecpial  to  the  thickne8$  of 
the  weflgCf  and  to  rupture  the  ligament^:  which  bound  the  two  bones 
togcUier.  A  market]  tendency  to  ivcurrencp  has  been  frequently 
Dotioed,  and  has  genenilly  been  attributed  to  int^'rposition  of  a  [M>rtion 
of  tlie  capi>ule.  I  am  incliiUHl  to  think  it  due,  in  K>nie  canes  at  lea^t, 
t*»  the  |M*rsiFitence  of  this  Uxlily  displacement  of  the  mdius  upward. 
If  so,  the  condition  would  In*  shown,  after  reduction,  by  lodw  of  the 
outwanl  inclination  of  the  forearm  in  full  extension,  and  the  efTort 
should  l>c  made  to  overcome  it  by  restoring  diis  angle  by  forcible 
abduction. 

The  jK»sitit)n  of  the  rent  In  theant<*rior  p<irtion  of  the  oappule  sug- 
gests that  after  reduction  the  joint  should  be  kept  tiexe<l,  nna  although 
retnirrenee  of  tiie  dislocation  has  tjiken  place  with  the  limb  in  this 
position,  it  diies  not  8eeni  eo  likely  to  favor  5uch  recurrence  as  the 
extended  position. 


4.  Dislocation  by  Elongation,  or  the  Snbltixation  of  Yonng 

Children.' 

Under  these  natnes  is  descrilxtl  an  injury  which  is  \eTy  frequently 
ob9er\*ed,  but  tlie  nature  of  which,  after  nearly  two  centuries  of  dis- 
cussion, is  still  in  dispute.  Ita  features  are  well  marked;  a  young 
child,  generally  le^s*^  than  three  years  old,  is  lifted  or  pulle<l  by  tJie 
IiaihI  ;  it  cries  out  with  |»aiM,  and  refuse^  to  use  the  limb,  which  hungs 
motionless  by  tlie  side,  sonu'what  tiexod  at  the  elbow.  ai»d  more  or  less 
pninatetl.  A  careful  examination  fails  to  discover  markwl  changes  in 
the  anatomical  relations  of  the  Ixnies  at  (he  elbow  or  wrist ;  pastsive 
motion  at  ImiiIi  joints  is  free,  but  pjiinful.  exci*pt  supination,  which  is 
resivtiMl ;  often  during  the  manipulatit>ns  made  in  the  extunination,  or 
on  fi*ree<l  sui>ination,  a  slijrht  click  is  heanl,  and  the  child  at  once  is 
able  to  us*'  tlie  limb  frci'ly  without  p:iin. 

As  early  a«i  ItiTl  Founiier  dc&crilH'<l  tin-  injury-  as  an  incomplete 
disltxution  characterized  by  n*laxation  of  tin*  lig-anunta  and  ehmgation 
of  tlie  radius,  meaning  bv  tlic  latter  dinvt  s<'jmration  downwnid  or 
diastasis.     Nearly  a  hunJretl  y<«rs  later,  Duverney  gave  a  clear  and 
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nieut  outward  is  comparatively  sliplit  ami  \»  asAoc^ial'Od  w'ith  n  mntr 
]m|>«ii'tiint  (lispluec'iiieiit  hackwanl  or  forwanl,  tht-  reconleti  inslADcc* 
i)f  lluji  injury  are  very  few,  and  In  some  of  ihesCj  even,  ihe  iK-JwriiitioQ 
jUHtities  a  iloiil»t  wlielher  they  ^^hoiiUl  not  nilhcr  be  placed  id  oik»  of 
the  two  other  clas^;*. 

In  N61atnn'{i  nase   the  diKhK-ation  ixxMirred    in  ehililhood   nnd    hail 
oxiated  for  twenty  yeary ;  tlie  |M>sition  o^  the  nidiURi  is  ahovrn  in   K-- 
'291.      Flexion  and  extension  were  pirserveil ;  supination  was    iinj 
sible. 

Wagner  reported  to  the  (Jermon  Surgieal  Congress,  in    1886,  Uirrr 
cases  of  disloetttion  outward  tH»mplie:iiod  hy  fracture  of  tho  inuor  |ii>r- 

ti(ni  of  the  htmd  of  tiie  radius.     In  v^^" 
first  two  00868  the  injury  wan  cit 
by  pressure*  against  the  back  oi'   \u^i 
flexed  elbow   wliile    the  jNiIni   of   iIm: 
bund  was  ivsting  a^ain^t  n  firm  object 
in  front.     Thus^  a  lad,  eigliteen  year* 
obi,  pa*^hing  a  coal-wngon  un  a  traiu- 
way  with   hiM  forearm    pronated  and 
flexwl,  was  struck  on    tlie    elhi»\v    bv 
another  wagon  coniitii?  up  frr>ni 
A  year  bud  elnpse<l  HniH-  the  .. 
wli**n  the  fir^l  nusc  was  8oen,  diirtnj^ 
wliieh  (lie joint  bad  been  stemlily  ^rrow- 
ing  stiffer.   Tlio  ell)ow  was  tlcxcd  at  a 
right    angle ;    (lexion,  exten^ifm,    and 
rotation  were  almost  entirely  bwU  On 
the  outer  side  of  the  external  oruiilylc 
was    a    large    l>oay    pri»tnin»'n<'o,  tho 
tbiekeneil  an<l  immovable  liead  of  tho' 
radiuH  ;  there  were  no  abnornmlitic«»  in 
the  other  parti)  of  the  joint,  ami  no 
sign  of  a  fracture  of  the  ulna.     T1»e 
head  of  the  radiu8  wasoxeiM^rl ;  it  vrait 
found  thickly  enveloped  in  filtron-*  lis*- 
sue,  to  which  the  ajipoaRinee  of  tliick- 
ening  wa»  due,  and  liad  lo«t  from  its 
inner  »ide  a  tint,  wc<lgc-shapcd  piore 
constituting  about  one-sixth  of  its  iIh 
nmetcr.     The  fnignient  wa.<  fmiml  ad- 
herent to  the  cafifiulc  nn<l  wns   alt*o  n^moved.     Kerttvery  took  idnor 
without  aecidt'ut.  mu<I  ibe  mobility  of  the  joint  i5t<*julily  inerfnaed  for 
wmie  lime.     At  the  lime  of  the  rc|X)rt,  nine  y<*ar>4  lairr,  flexion  ctmM 
lie  mnde  to  an  angle  nf  HO  degrees,  extension  to  15l)  degree.**,  pninatiuQ 
was  almost  ni»rmid,  supinntion  somewhat  rcHtriet^Hl. 

In  the  MHMtnd  caM\  a  man,  twenty-Mx  yean*  old,  vru»  injured  in  |In» 
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same  manner,  ami  was  seen  while  the  iiijiin*  wiis  fresli.  Re<]uctinn 
was  eflcctwl,  after  several  iinsiircessful  uttrin|it8,  l>_v,  first,  a<l(hiftion  nf* 
the  Hexed  limb,  Uieii  bv  tlie  utnu»>t  [Missible  alMliietitui,  with  Mipiiia- 
tiou,  of  tlie  complelelv  extonJed  Ihnb,  <'ombintHl  wilii  prert>«ure  n|K>n 
the  hoail  of  tlie  radius.  When  the  dresniu^fs  wt-re  rt'inove<l,  a  month 
later,  passive  movcineuts  were  very  puirifiu  and  liniite<l^  and.  as  no 
iinprovenieut  followed,  exeision  was  done  Jive  nioiitJis  after  the  acci<lcn(. 
The  head  of  the  radius  wa.M  found  thickennl  und  aI>M>liiteIy  fixed,  and 
the  fnijrnient  reunited  to  it  by  a  ltK)se  fibrous  union;  the  faihireof 
union  was  attributed  to  the  iuter^iubition  of  a  small  pit*ee  of  the  arti**- 
ular  eartilage.  liecovery  Ibllowea  without  aeciilent,  but  tlie  mobility 
of  the  joint  was  not  inerea^ed. 

In  the  third  oa>e  the  patient  had  receiveil  his  injury  twenty-two 
vears  before,  when  &ix  vean*  old,  bv  a  fall  fi*om  a  htirse.  **The  head 
of  the  nidius  stood  outride  upon  the  external  eondyle,"  and  was  flat- 
teiieti  on  its  inner  side;  there  was  no  sign  of  any  injur)*  to  the  ulna. 
The  movements  of  the  joints  were  eompletely  n«>rnial. 

Lobker,  in  a  |>aper  retid  l)efore  the  same  conjiress,  repirted  two  eases 
of  the  same  eombmation  of  dislocation  outward  with  fracture  of  the 
inner  portion  of  the  head  of  the  radius  trente<i  by  exeision.  In  each 
case  the  fni)rment  had  l>eeonie  uniteil  to  the  adjoining  |>artH  by  a  jK^iiele. 

(>f  the  2G  crises  eollcetcil  by  Schrotter  ii  were  eonipIicate<l  with  frac- 
ture of  the  head  of  the  radius  and  13  with  that  of  the  ulna. 

liartels  rejwrteil  a  unique  case  in  which  tlie  heads  of  both  radii  had 
gradually  become  ili>place*l  outwartl.  Tlie  |Kitient  was  a  man  forty- 
three  years  old,  who,  while  lying  in  lit>*ipital  with  a  broken  leg.  calleil 
the  surgeon's  attention  to  his  ellmws.  He  said  that  the  deformity 
dated  fn>m  his  eleventh  yeiir;  his  father  hud  at  that  time  put  him  nt 
ban]  work,  usually  pushing  a  loaded  cxxtX  ;  pain  was  soon  felt  in  the 
elV>ows,  and  increasetl  steadily,  but  he  was  kept  at  work.  The  head  of 
the  radius  rested  on  the  outer  side  of  the  external  condyle  when  the 
limb  was  fully  extende<l  and  snpinuted  ;  when  <*xtended  anci  pronati^l, 
the  heail  was  less  promineut,  and  ivsted  jMirtly  on  the  outer  part  of  the 
articular  surface  of  the  ca]>itellum,  and  when  ilexed  and  prouateil  the 
head  relume*!  to  its  pinoe. 

Barn>s  could  pnxluc*^  the  dislocation  experimpntally  in  only  one  way, 
by  pTYssure  against  the  ball  of  the  hand,  ami  simultaniNius  forcible 
adducti<iM  of  the  forearm,  by  wlneh  the  external  lateral  ligament  was 
lorn. 

The  general  symptoms  in  the  recent  case.s  *^howe<l  no  s|»e<'ial  or  char- 
acteriKtic  features;  the  limb  apf>ears  to  have  l»een  jmrtlv  flexe<l  and 
pronate<l,  and  the  movements  of  the  joint  restricted.  In  the  ohler 
caM«,  the  nonual  movements  were  more  or  less  ei»mpletely  re-estab- 
lished. 

'nu'  diagnosis  Is  made  by  rec<»gnition  of  the  presence  of  the  head  of 
tlie  radius  on  the  outer  side  of  the  condyle.  Hctluctif>n.  except  when 
there  ia  fracture  of  the  head  or  inter|xisition  of  the  torn  orbicular  liga- 
ment, sliould  be  easy  by  uthluetion  of  the  Ibrearm  and  direct  pressure 
on  the  Lead  of  the  nidi  us. 


654 


t>ISLOCATIONS. 


3.  Dislocations  Forward. 

These  are  the  most  comtnon  of  the  three  varieties,  even  cxe]u<ling 

f'nun  them  tl»e  iu»r  uriusunl  subluxation  which  occurs  iu  children,  and 
will  he  (lesrril)ptl  in  the  next  stH'litin,  iintl  those  ra-nes  which  iirc  pi>m- 
plioatcd  hy  fracture  of  the  ulna  (vide  infra).  The  dishH'jiliim  i«  elmr- 
ueteri/Axl  hy  the  po.sitiou  of  the  licud  of  tlie  nidius  in  front  of  itfl 
nornml  position  wlien  the  fniviirni  is  extende*!,  and  ahove  it  v»\wm  tUv 
forearm  is  flexoil  at  a  right  angle.  .Several  aurliois<le^cril»e  two  form*, 
the  complete  and  the  incomplete,  including  in  the  latter  those  a\»eH  in 
wiiich  in  flexion  at  a  right  angle  the  hea<l  of  the  radiun  luw  nut  entirely 
left  the  articular  surface  of  the  ca]>itcUum,  hut  remains  in  contact  witL 
iu  upper  portion.  The  distinction  between  complete  ami  incomplete  i» 
an  arbitrary  one  and  does  not  seem  to  deserve  to  be  retaine<),  for  even 
in  the  former  the  head  of  the  radius  sometime**  des«Tnd8  u|Mm  the 
articular  Hurfai^  of  the  capitelluni   when  the  limb  i.^  exteudeiL 

The  eauwM  mcntionetl  in  the  reporlc<l  ea:ses  include  falls  njK>n  the 
hand  or  u|K»n  the  eU>ow,  and  traction  umm  the  forearm.  In  experi- 
ments u|x>n  the  widaver  the  dishvcation  has  l>een  pnKiuce<l  hv  fon?e<l 
proration,  in  which,  aeconling  to  Fihigelli,  quotcil  by  Streubel,  a  ful- 
(Tuui  is  eslabli.Hhed  by  contact  between  tlie  ni<Iius  and  ulna  in  their 
npp^T  third  at  the  ptjjnt  at  which  they  cross,  the  eflect  of  which  ii*  lo 
cause  the  head  of  the  radius  to  move  forwani  and  iuManl,  with  rupture 
of  the  anterior  portion  of  the  uunulur  ligament  when  the  pronation  ta 
exaggi^ratcil. 

As  in  the  two  preceding  varieties,  the  mode  of  production  is  far  ftpm 
cle:ir.     That  the  he:ui  should   Imj  <lisplaced   bv   direil  violence  in  not 

ion 
ipon  tne  lorearm,  comhmo<i  |krol>- 
ably  with  exuggenit<'<l  pronation,  must  also,  I  think,  be  admitted  as  an 
uocasional  cause,  especially  in  children,  both  because  of  its  ellicieucy 
to  proihice  the  dislocation  upon  the  cadaver,  and  because  the  hist«)riea 
of  one  or  two  cases  in  adults  are  not  o|»on  to  any  other  explanatii»n, 
as  in  lioyer's  «ise  of  the  ftxitman  who  Hlip)MH]  while  getting  np  iK'hind 
a  carriage,  and  remained  sus|M'nded  l»y  his  hands.  It  h^mos  prnlmble 
that  some  of  the  «is*.'s  in  which  the  injury  was  rctvi veil  in  childhuod, 
and  remained  unreduced],  may  have  l)een  dislocations  by  elongulion^nnd 
that  the  head  rcmainiKl  fixe<l  in  its  now  |Misitioti,  or  perhaps  wa*  ^ill 
further  displae*,'*!  by  use.  In  a  fall  up<»n  the  hand,  it  si»**ms  pri>lMiblc 
tiiut  the  disltM^ilion  <N>nld  Ik*  [inKbiced  only  by  liy|M*rcxtetibiou  and 
jjressure  ulmui  the  lower  end  i>f  tlic  radius,  .^id«il  by  supination  or  pn>- 
natiiMi,  and  this  opinion  i«*  iri>nHniie<)  by  eX|M-rinieiit.  A  <rfts*f  of  MbI- 
gaigneVs*  seems  tosnp{K>rt  this  lhiM»ry,  for  at  the  juttient^H  death,  i*evt*n 
weeks  after  the  lunrident,  the  |iostcrior  fourth  of  the  luaid  of  the  nuljtu 
waa  found  to  have  lH*<*n  bntken  off.  In  two  of  I^obker^H '  ca^etk  a 
pieoe  was  bn»ken  fr<jm  the  outer  |)ortion  of  the  head,  which  suggestA, 
what  is  probable  also  on  other  groundi,  that  abduction  of  the  fureann 
may  also  l>e  a  factor. 


difRctdt  to  comprehend,  but  the  t^->es  in  which  this  mode  of  pr<tducli4: 
c^n  he  invoked  are  few.     TraeiJon  upon   the  forearm,  combme<J  pr»»l 
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In  a  ctae  rep*>rte<I  liy  R<>Rft*  the  cliHl<K«tion  occurred  during  an  epi- 
leptic c(mvulsi(»n  find  was  attritmU^I  to  nuisrular  a4;tiun,  the  unopjxised 
(Ntiitniotion  of  tho  liiwps  and  nnmator  radii  ttres. 

Pathology.  No  autopHies  have  been  re|Kn1e<l  in  recent  rufHrs.  Id 
cxjMTitnent*  n|K>n  the  «itlaver(Streubel,  Pinpiud)  the  ra|>$nle  ha*^  been 
found  torn  transversely  in  front  close  to  its  attachmcRt  to  the  hnnicnis 
(Fijf.  292),  and  the  annular  ligament  nntorn  and  en<!ireling  only  the 
neck  of  tlie  radiuf^  while  the  head  projected  forwanl  thnui^h  (he  rent 
in  the  capside  and  restetl,  by  its  posterior  edge  only,  against  the  artic- 
ular surface  of  the  capitellum. 

Fia.  292. 


Hilton*! 


of  dUlooiKlon  of  ttte  b«ftd  of  tlw  ndlui  forward- 


Ill  a  number  of  caAM,  t<*n  or  twelve,  the  opporiunity  ha<  nriseu  to 
exainini*  old  fJislocations.  M:dgnipnc  hns  dcH'rilKHl  his  own,  i|Uote<l 
above,  in  which  the  posterior  fourth  of  the  head  of  the  ratlins  wjis 
brt»kcn  iiffand  thi»  wmsulc  was  intact,  and  two  ]^pccimen$  in  the  Mus^-e 
IJupuytren  (ca^*?i  of  r><*sanlt  and  Prestatj.  CiKtj>er*  descrilx'S  and 
Hjfures  a  s|>ecimeu  preserve<l  at  St.  Thomas's  Hi>spital ;  the  other*!  are 
th()s<»  of  Danyau,*  IVbruyn,*  two  cases,  Hilton,*  Tr^'lal,'  Kroidein,'  a 
^{lecimen  in  the  Musc^un  ul  Zurich,  and  Ix»bker,  the  two  cai.seh  above 
i^'feninl  to  ;  s<r,  also,  tSehrotter.* 

In  Malgai^neV,  l>inyau's,  one  of  Debniyn's,  Tr6lat's,  and  the  two 
Hpecimens  of  the  Musi*  Dupuytren  the  annular  ligament  was  stretched 
but  not  torn;  in  Hilton's  its  up{K*r  iMirtion  wai*  torn,  but  the  more 
cxltTiml  and  suiM'rficial  (il»res  renciiiied  intact  and  wen*  closely  wnippiHi 
abiMit  the  ne(*k  of  the  radius;  in  Coo  jeer's  I  hi*  annular,  obtit^ue^  fore- 
jMirt  of  the  ca]>sidar,  and  a  portion  i»f  the  interosMtui-^  lig7unent  wenr 
t4»rn  lhix)ugli.  With  reference  to  some  of  these  cas<!s  the  question  has 
Ix'cn  raised  whether  the  annular  ligament  found  at  the  autii|>8y  was 
not  one  of  new  formation. 

The  ht>Hd  of  the  radius  reslA,  in  partial  flexion,  upon  thi-  anterior 
surface  of  the  external  condyle  olK)ve  and  usually  somewhat  to  the 
inner  side  of  iu  nonnal  jtosilion.  and  cither  in  contact  with  the  coro- 
nf»id  process  or  ^Hilton)  separati*<l  friMn  it  by  the  interjKis^'ti  tendon  of 
the  brachiali>  unticus.  In  st^mc  cases  a  pieiv  has  been  bniken  from 
ite  posterior  or  outer  lM>ixler,     In  *cvi.r:d  of  the  cases  a  hollow  had 
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formed  for  it«  reoeptioa  oo  the  ftntenor  sBrfiioe  of  the  honeriM ;  Um 
new  articulation  wa^  cither  rn  the  old  cioe,  or  iDcloded  tlie 

upper  pnri  of  the  cspitdlam.  \tead«d  over  the  outer  por- 

Licin  of  the  fnMit  of  tiietrodilok  Tbe  bemd  of  the  radios  was  diAvBMd 
mn<l  had  guflfemi  the  kwB  of  nM>re  or  leas  of  tt«  cmrtibge  of  iiwjfw^arton  ; 
in  same  easiest  it  iva»  «.*fibrgedy  io  others  din]iai»hcd  id  sjoe.  In  Krao- 
lein's  snecimcn  an  extensive  outp^wth  of  hone  bid  fomcd  u|inn  the 
inoer  si<1(%  g^^'ing  the  upper  end  of  the  bone  an  appmranoe  amiUr  to 
tlmt  of  tlje  up]>er  eod  of  the  femur,  and  amcuhuing  with  a  new  onvitjr 
ujkon  the  hnmeru-i ;  it  i-s  stated  that  the  moveoketits  of  rotatioa  had  timin 
completely  restored. 

An  interesting  feftture  in  Hilton's  cnae  was  that  the  radius  had  been 
di.fplaoed  ImmHIv  upward  along  the  idna,aDd  this  diflplaeemeDt  had  p<w 
duced  changes  at  the  wri.-a. 

Ifalgaigne  observed  and  called  esMciAl  attention  to  ahdnctioo  attbm 
forearm,  wliich  doe*  not  appear  to  nave  beeo  obeer>'ed  by  othetSw  It 
famiflhefi  a  Hati^^factory  explanation  of  the  displacement  of  the  radtna 
upward  aa  well  aA  forwanl,  which  oonid  not  otherMrise  be  aooonsted  for 
except  by  Biich  a  change  in  the  level  of  the  btuieA  at  the  wrist  as  "wtm 
note<]  in  HiltonV  case.  Abducdon  of  the  forearm  might  easily  bo 
overlooked  while  the  joint  is  partly  flexed  unlefts  comparative  measure- 
ments arc  made. 

BymptoDU.  The  rjl^ow  is  sliglitly  flexeil  and  the  fomim  almciat 
ulwayn  ni4ire  or  lesei  prouated  ;  in  a  few  cases  supination  hn»  Iteen  pnes- 
ent.  Voluntary  and  communicated  movements  are  painful,  and  of  tbe 
latter  flexion  n«yirly  to  a  right  unjrie  and  almtK<t  coniplete  exi 
po«SM)}i]o,  pn.»iiahon  is  iisimlly  complete^  but  supinutl<iu  much 
AlMiiirtion  of  the  forearm  ha.-*  bei'U  noted,  |K)tsj*ihly  it  i*  quite 
and  wh(.'ti  pn-sent  it  can  l>e  demonHtrated  by  c«>in|Kirative  measurBmcnta 
of  tlie  nulial  l>order>«  of  the  two  forearms,  the  injured  one  being  »l>ort- 
enwl.  The  rvgion  of  the  elbow  is  i^wollen  in  front  and  on  the  ontrr 
side ;  the  al>senf-<*  of  tlh*  head  of  the  nuliu^  from  itA  normal  poAition  i^ 
shown  bv  the  dt^pressibilily  of  the  s^oft  j>;' 
joint  Ikmow  the  oondyle,  and  its  presence  i 
gi-nerally  Iw  reo>gni7-ed  by  the  fingtr  ,  -" 
then;  that  it  appears  to  Im?  Bub'''>f'iin.,,ii- 
of  it«  up|HT  stirface  can  be  tr:i 
of  the  forearm  irs  abruptly  arrabT 
imtKict  of  the  head  of  tlte  ni4^B' 

In  the  older  ra««*s  the   r     •  -A 

pletr,  the  range  of  motion 
Kupinntion. 

In  Hilton's  ca«e  the 
spontliiig  deformity   theroj 
utdikriy  that  even  in  sot 
di'ttorte<l. 

Treatment.     lUtluttiouJ 
cult  or  ini|H)H.sihlc   in  oil 
HU(HWHMful  arc  traction  u[ 
Mipinated  and  extiMided, 


I,, 


outer  side  of  tiie 

1  of  the  elbow  can 

-  it  h  .-o  prooiiiieiit 

>  •  io*r-lU^«B8siaQ 

xt«^^Hprxion 

'  *^^^flFtty  the 
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ratlitM.    Malgaignc  euggeeiBj  very  properly,  Uiut  a(I<luction  of  the  fure- 

ariu  would  l»e  more  lifeely  than  traction  to  overcoojo  iIm'  ovorridiiii;  of 
the  ra<lius.  Hilton  rodiirt^l  the  ciispiatieniont  in  his  8|>c<'iuieu,  wliich 
hud  existiMj  for  many  ynir^,  by  phioing  a  hniall  wtilp.*  l>etweeu  the 
up[>or  burfuce  of  the  rudiuKuad  the  humerus,  mid  tlien  fleecing  the  fore- 
umi  hy  prc8«iiuig  upon  the  hiwer  end  of  the  ulna ;  when  flexion  was 
nearly  cfiniplcte  direct  pretwure  upon  the  head  of  the  radius  forced  it 
tinckwunl  into  phice.  The  ettcct  of  this  device  was  to  dis^phux;  the 
radia<  downwanl  along  the  ulna  to  a  distance  e(|unl  to  tlu*  thickness  of 
the  wetjgi',  and  to  ruptun*  the  ligiuneut^  which  hound  the  two  bi^nes 
together,  A  niarktsl  tendency  to  recurrence  has  been  frequently 
notice*!,  and  luts  generally  l>een  attrihuted  to  int4*rpoHition  of  a  fM)rtion 
of  the  (^psuie.  I  am  inclined  to  tJiink  it  due,  in  some  cases  at  least, 
to  the  iHTsiMcntv  of  this  bodily  di^plaivnieni  of  the  nidius  upward. 
If  so,  the  cimditiou  would  l>e  shown,  after  reduction,  by  !os8  of  the 
outward  inclination  of  the  forearm  in  full  extension,  and  tlie  effort 
ahouhl  l>e  made  to  overcome  it  by  n^toring  this  angle  by  forcible 
abduotion. 

The  [MiMitiou  of  tlie  rent  iu  tlte  anterior  portion  of  the  capsule  sug- 
gests that  after  reduction  the  joint  &hotdd  be  kept  Jlexe<l,  and  although 
recurrfuce  of  the  di&l<»cation  ha.*  taken  place  with  the  limb  in  this 
position,  it  doe«  not  beeni  so  likely  to  Javor  such  recurrence  as  the 
exten<lofJ  poAitioD. 


b 


4.  Dislocation  by  Elongation,  or  the  Sabluzation  of  Tonng 

Children,' 


Under  lliese  names  it*  de.s<rii>e<l  an  injury  which  is  very  frc<juentJy 
obeerveil,  but  the  nature  of  which,  after  nearly  two  centuries  of  dis- 
cussion, is  «ti|]  in  dispute.  It«  feature>^  are  well  marked  ;  a  young 
child,  gi'nerally  h««s  than  three  yean*  old,  is  lifted  or  pulletl  by  the 
hand  ;  it  cries  out  with  [uiin,  and  refu.M's  to  use  the  limb,  which  hangs 
motionless  bv  tlie  side.  Ntmcwiiat  tlcxed  nt  tlie  ell»ow.  and  niort!  or  less 
pnuiatt^l.  A  careful  examination  t'aiU  let  discover  marke<l  changes  iu 
the  anatomical  relntiriU'*  of  the  Nmes  at  the  elbow  or  wrii*t ;  pn^tHive 
motion  at  both  joints  \a  free,  but  (uiinful,  except  supination,  wliich  is 
reftiHte<i ;  often  during  the  manipulations  made  in  the  examination,  or 
on  forced  Hupination.  a  !«light  click  i^  heuni,  and  tlie  child  at  once  is 
able  to  use  the  limb  frtvly  without  pain. 

As  early  aa  1071  Ftuimif-r  di'st'ril«*<l  the  injur\*  as  an  im-ompletc 
dislocation  clioractcri/etl  by  relaxation  of  ihc  ligiinunts  and  elongation 
of  the  radiuis,  nu^ning  bv  the  laltrr  din'«'t  «^'pnrution  d(»wnwurd  or 
diastnais.     Nesu-ly  a  hunJn*4i  years  lat^T,  Duverney  gave  a  4*lear  luid 
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3.  Dislocations  Forward. 

These  are  the  most  coniinon  of  the  three  varieties,  even  exrimlin; 
fn>m  them  the  not  iinusiiiil  siil)luxatian  which  occurs  in  ohik]rtn,wi«l 
will  be  deserihe*!  in  tlie  next  section,  luitl  those  iria^jcs  wliicli  nre  anB- 
plicatet!  by  t'rauturo  of  the  ulna  {vide  inj'nt).  The  dislociitioii  is  clar- 
aoterisu^  by  tlie  position  of  the  head  of  tlie  radiuti  Id  front  of  it^ 
normal  pofnition  when  tiie  forearm  is  extended,  and  above  it  when  lltf 
forenrm  is  Hexed  at  a  right  angle.  Several  authors  describe  twoform\ 
the  complete  and  the  incomplete,  inelndin^  in  the  latter  thcise  m.^^es  iq 
which  in  flexion  at  a  right  angle  the  head  of  the  radius  lia.s  not  entirelv 
left  the  articular  surface  of  the  capitellura,  but  remains  in  contatTt  with 
its  upper  portion.  The  distinction  between  complete  an<I  incomplete  i$ 
an  arbitrary  one  and  does  not  seem  to  deserve  to  l>e  retained,  for  oven 
in  tlie  former  the  head  of  the  ra4lius  sometimes  dcstn^nds  nptm  tlie 
articular  surface  of  the  c:ipite!lnm   when  the  limb   is  extende<i. 

The  causes  mentioned  in  the  re|>orted  c^ses  include  falls  ujK>n  the 
hand  or  upon  the  elbow,  and  tniction  upon  the  forearm.  In  ejcj>eri- 
mentH  ujK)n  the  cadaver  the  disliK'sitiim  has  been  prwluced  by  forced 
pronation,  in  which,  acconling  to  FiUigelli,  quoted  by  Streulxd,  a  ful- 
crum is  establishetl  by  <!onta(rt  between  the  radius  and  ulna  in  their 
u[>per  third  at  the  point  at  which  they  cross,  the  effect  of  which  is  !o 
c^mse  the  head  of  tlie  radius  to  move  forwani  and  inward,  with  lupture 
of  the  anterior  portion  of  the  annular  ligament  when  the  pronation  is 
exaggerated. 

As  in  the  two  prcce<ling  varieties,  the  mode  of  production  is  far  frt)in 
clear.  That  the  head  should  l>e  displaced  by  direct  violence  is  not 
diilieidt  tocoru[»rchend,  but  the  cjisea  in  which  this  mode  of  prrHluctioD 
can  Ijc  invt>ked  are  few.  Traction  upon  llie  forearm,  combined  prob- 
ably with  exaggerated  pronation,  must  also^  I  think,  l>e  atlniitted  Jis  an 
occasional  cause,  especially  in  children,  both  beeau.He  of  its  efficiency 
to  pro<luee  the  dislocation  upon  the  cadaver,  and  Ijecanse  the  historiefi 
of  one  or  two  cases  in  a<hdts  are  not  o{K;n  to  any  other  explanation, 
as  in  Boyer*s  ease  of  the  ibotirian  who  slipped  while  getting  up  l>ehint) 
a  carriage,  and  remained  suspemletl  by  his  hands.  It  i^eeni^  probable 
that  some  of  the  cjises  in  which  the  injury  was  receivc<l  in  cbildhoiKl, 
anil  n^mained  unreduced,  may  have  been  dislocations  by  elongation,  and 
that  the  head  rcmaint>d  fixed  in  its  new  |)osition,  or  j>erhaps  wad  still 
further  displacwl  by  use.  In  a  fall  upon  the  hand,  it  seems  prohidile 
that  the  dislocation  coidd  be  produced  only  by  hyperextcnsion  and 
pressure  ui>on  the  lower  end  of  the  radius,  aide<l  by  supination  or  pro- 
nation, ana  this  opinion  is  contirmed  by  experiment.  A  case  of  Mai- 
gargne's*  seems  to  support  this  theory,  for  at  the  patient's  death,  seven 
weeks  after  the  accident,  the  posterior  fourth  of  the  head  of  the  radius 
was  found  to  have  been  broken  olf.  In  two  of  Lobker'a  *  cases  a 
piece  was  broken  from  the  outer  ]x>rtion  of  the  head,  which  sug] 
what  is  probable  also  on  other  grounds,  that  abduction  of  the  foreai 
may  also  l>e  a  factor. 

'  Malvaigne:  Ivoc.  rit.,  p.  651. 

>  Lobker :  Bt'Utt^'e  %\xui  C^nt^lblntt  fur  Chlr.,  1886,  Mo. 24,  p.  »9. 
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iro  l>otweon  the  radius  aad  the  capitellum,  and  that  if  theu  the 
|»nmiition  was  dimini^hfMl^  the  sliglit  di^phuvmont  of  the  nidius  atid 
the  interjM)htlioii  of  the  (upsiilc  woiikl  |>ei'i3i8t  evcji  while  gentle  move- 
ments of  the  joint  were  made;  but  that  under  sudden  extension  and 
supination  the  normal  relations  would  be  e>tablislie<L  In  like  manner, 
foreeii  supination  would  displace  the  nulins  Imckward,  and  load  t4J 
intcr|K).sitiun  of  the  anterior  [HU'tion  of  the  eupsulc.  In  the  iMKlies  of 
adult.s  neither  manipulation  would  prtKluce  this  rcisult, 

In  1856  Chas-iaignac '  deserilKni,  under  the  title  "^^irri/t/wV  doulou- 
rruAr  (U^jamejf  rnjanh^'*  a  number  of  cases  of  the  injure-  under  dip- 
cussiuu,  together  with  others  of  a  different  nutuiv,  and  attrihtittsl  the 
symptoms  in  all  to  injury  of  the  ner\'<«  of  the  limb.  Finnllv,  in 
iMIil,  tioynujd^  n*turneil  to  the  subjeet  in  a  lengthy  pa|H'r,  in  which 
he  abantloned  his  previous  view  an<l  advanced  the  last  new  theory, 
that  the  lesion  waj  situated  not  at  the  ell>ow,  but  exclusively  at  the 
wrist,  and  consisted  in  a  «lisl<H*ation  of  the  triangular  fibro-earlilage  in 
front  of  the  hiwer  end  of  t!»e  ulna.  His  exfM'rinients  showeil  that  in 
iv>niplete  pniuution  the  tibru-eartilagi'  was  carrie^l  si»  fur  forwan!  as 
almost  entirely  to  uncover  the  end  of  tin*  ulna,  and  that  in  forced  pro- 
nation the  uncttvering  l>eeame  complete.  Iti  reply  to  a  question  aski^il 
by  Vel|H>au,  he  admitted  that  the  displacement  did  not  |>ersist  u)>on 
the  cadaver  unless  the  hand  was  hold  upwani  and  8upinnto<l,  but  he 
thouglit  that  the  tonic  contraction  of  the  muM*les  in  the  living  would 
maintain  it.  He  did  not  explain  why  such  a  lesion  should  be  more 
c»a-ily  priMhiccfl  in  a  chihl  than  in  an  a(hjlt. 

It  may  be  worth  while  to  add  that  tho  e*Jitor  of  the  J/***/iVy>-('AiVur- 
ffintl  lin'inr^  in  lf<.'{9,  thought  the  injury  was  a  t^cjjaration  of  the 
upper  epiphysin  of  the  radiums,  and  Futigcu,  in  18(11,  a  ^ie|larutiou  of 
tlie  lower  one. 

Pingau<l.^  in  his  experiments  H[>on  the  cadaver,  found,  as  Goyrand 
hn<I  similarly  done  in  18r?7,  that  the  head  of  the  radius  could  be 
dniwn  otit  through  the  orbicular  li^mcnt  by  forcible  adtluetion  of  the 
fitri'nrm,  so  far  that  its  anterior  edge  would  engage  l»elow  the  lower 
LM>r<ler  of  the  ttpituent  (Fig.  293),  and  the  bones  would  remain  wiia- 
nit<*d  by  a  dtstanci*  of  alH>ut  a  ouarter  of  an  inch,  but  without  <lis- 
phiiH-ment  of  ihi*  melius  forward,  backwurtl,  or  (»utward,  unless  for<MHl 
prtiiialitui  was  addinl  to  the  adduction,  in  which  eitse  the  head  movetl 
forward  ;  and  as  this  cimdition  of  the  parts  coinciih'd  with  a  limitation 
of  the  frtH-<h>ni  of  n>tatiou  of  the  forearm  similar  to  that  observed 
clinically  in  the  eafii*s  in  question,  and  as  the  normal  relations  of  the 
[Mirt"*  were  rcsioriMl  by  the  same  manfi'uvres  which  relievwl  the  little 
[taticnts,  he  rcaclu*il  the  (Hinclusion  that  the  naturi!  of  the  lesion 
obs«Tvcd  clinically  was  the  same  as  that  whi<>h  he  had  priNhu^fnl 
expt'rimi'ntally,  an*!  that  the  eliiiicAl  injury  was,  tJiept,*fon',  a  dishM-a- 
tion  of  tho  mdiuA  downward  t»elow  the  annular  ligament,  or,  in  (»ther 
words,  that  Huveniey's  th<H>ry  was  the  e«»rrert  one.  He  phowc<l  fur- 
ther, that  tho  younger  the  chiKI  the  mon*  easily  could  this  displace- 

>  (luuwilim«c:  ArchivM  g6iicrmlad«  M64^  ln-V>.  vol.  L  p^ttX 

>  (loj^ml :  Bnll.  tie  1»  Hoti^U  dc  Cfakr,  lt«l.  p.  fiWk 
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exact  tle;<cnptii»n  of  it  as  an  injury  occurring  fre<jiicntly  in  rhildrvn 
he  attributeu  it  to  forcible  traction  at  the  wrist,  and  gave  as  its  chief 
Bymptoin  tlic  opposition  to  supination  of  tlie  forearm,  and  as  the  treat- 
ment forcible  supination  with  prcrtsiire  from  U'fore  l)aokward  upon  the 
head  of  the  radius  followed  by  flexion  of  the  ellH>w.  lie  thought  the 
injurv  was  not  merely  an  elongation  of  the  radius,  but  al^wj  the  escape 
of  its  head  below  the  edj^e  of  the  orbicular  ligament.  Nearly  a  cen- 
tury and  a  half  has  pastK^  niiu^  the  publicatiou  of  his  view»,  and  but 
little  has  been  addetl  to  hifl  dcftcriplion  of  the  etiology,  ^ymptoniis,  or 
treatment,  and  while  the  years  have  brought  many  other  theories  con- 
cerning the  pathology  his  is  the  one  that  is  now  m«ist  widely  hrhl. 

In  1787  IJott^'iituit  pre_sideil  at  {\\v  presentation,  and,  a(*conlttig'  to 
Malgaigne,  was  probably  the  real  author^  of  a  thewis  by  IJouley  kMd'ore 
tlie  Ecolea  de  Chirui^ie,  in  which  the  theory  of  the  agency  of  forced 
pronation  in  the  pnxhiction  of  the  injury  was  advanced;  it  was  iirgiicd 
that  in  this  movement  the  radius  and  ulna  came  into  cuntu^*t  at  Um 
point  where  they  crosse*!  each  other  near  the  ellxjw,  and  tliat.  Um 
m«>venK'nt  being  continueil,  the  head  of  the  radius  was  dispiai^nl  for- 
ward or  outwanl. 

At  the  beginning  of  the  present  century  Martin,  iii  France,  18(19, 
and  Montcggia,  in  Italy,  1814,  descriheii  the  injury  and  reported  Oftscis 
hut  the  former,  unfortunately,  ap|H^ars  to  have  encount4>re<I  also  90BM 
dislocations  backward,  and  he  not  only  included  them  in  (rhe  s:ime 
group,  but  he  also  thought  that  the  radius  was  dishK-atoil  backwanl  in 
all,  and  this  opinion  has  survived  in  a  measure  until  the  present  lime, 
and  has  led  ttvstematic  writers  to  describe  a  <Iislocation  l>ackward  aft 
one  of  the  forms,  although  it  dfX's  not  appear  that  there  is  any  other 
authority  for  the  statement  than  Martin. 

As  the  injury  is  one  that  seems  but  rarely  t4)  fall  tinder  the  observa- 
tion of  the  general  surgo(»n,  [intbably  lK»«uise  of  thr  faeility  wiih 
which  it  is  retluce*l,  the  authors  of  the  surgical  text-lx>oks  cither  made 
no  mention  of  it  or  followed  in  their  brief  descriptions  the  aerrumt 
given  by  Martin,  or  by  those  who  had  copied  from  him.     But  hetween 

1836  and  1850M»venil  cases  were  publishe*!  in  England  anti  in  Francv, 
and  new  theories  conceniing  its   nature   were  advanectl.     <iardncr  in 

1837  and  lleudu  in  1841  attributed  the  /ixalion  to  the  l(K*king  of  lhi< 
bieipital  tubero^^ity  behind  the  ulna,  but  the  latter,  who  in  two  roM^ 
had  made  the  important  observaiioii  that  the  wrist  als«i  was  swollen 
and  tender,  adde<I  to  this  supiH^sed  locking  »>f  the  tiiberojiily,  whieli  \m 
rcipiriled  as  prolmbly  e\<^ptional,  a  rupture  of  the  Hiranifnts  of  the 
wri-t.  IVrrin,  in  184!>,  thought  the  hmtl  of  the  radius  was  rouglit 
below  the  lower  edge  of  the  lesser  sigmoifl  cavity,  and  (ioyrand,  who 
Bttw  a  large  numlxT  of  c:ises,  thought  the  lesion  was  an  incomptetr 
dislocation,  in  which  the  displacement  was  so  flight  as  to  caiue  no 
ret^ognizable  deformity  at  the  elbow,  Malgalgne,  1854,  inclndcd  it 
among  the  ineomplet^*  disliK'ations  forward,  and  others  diii  likewise. 

In  18'H]  StriMiiM'l  nmde  the  tliiHiry  \)i  inmmph'te  luxation  luorv 
detinite,  by  showing  that  if  the  Hirenrm  of  tlie  <*:idaver  of  a  xwine 
child  was  forcibly  pronatiMl,  the  head  of  the  radius  movisl  forwani, 
and  die  pfisterior  portion  of  the  (m[»sule  was  fnrce<l  in  by  atmo^pbenc 
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prosHurc  l>ctw(«en  the  radius  ami  the  capitelluin,  and  that  if  then  the 
pronation  wan  diminipiheilr  the  nlight  displacement  of  tlit*  radius  and 
the  inlcrj>oMtion  of  the  capaule  would  jH.'rai>t  even  while  gentle  movt*- 
nicnt^  of  the  joint  were  made ;  but  that  under  sudden  extension  and 
HUpination  the  normal  rplations  woidd  be  cf^iablished.  In  like  manner, 
forL*ed  supinatitin  would  dinplaee  the  radius  ba<:*kwanl,  and  k<ud  to 
interposition  of  the  anterior  [H)rtion  of  the  <^(>hule.  In  the  liodies  of 
adults  neither  iManipulation  would  prtMluee  this  result. 

In  18.jG  Chasiiaignac '  dej?eril>ed,  under  the  title  ^*porafifHif  doutou- 
rniMr  dtHJntufH  ni/aa/if,*'  a  uuiuIxt  of  eases  of  the  injury  under  di^ 
cussiun,  together  with  others  of  a  diflerent  nature,  and  attributiil  the 
^ymptoui!^  in  nil  to  injury  of  the  nerves  of  the  limb.  Finnlly,  in 
1S()1,  G«»yrand'  returned  to  the  subject  in  a  lengthy  pn|KT,  in  which 
he  abandoned  his  previou>i  view  anil  advano^-d  the  last  new  theory, 
that  the  lesion  was  situated  not  at  the  elbow,  but  exclusively  at  the 
wrist,  and  consisted  in  a  dislocation  of  the  triangular  fd)n>-carlilagi^  in 
fnmt  of  the  lower  end  of  the  ulna.  His  experiments  shi»we<l  that  in 
complete  pronation  the  fibro-^iirtilagc  was  carrietl  so  far  forward  as 
almost  entirely  to  uncover  the  en<l  oi'  the  ulna,  aiul  that  in  fonvd  pro- 
nation the  lUM^iveriug  became  complete.  In  n-ply  to  a  (piestion  a.>k(H| 
bv  Ve1|H>au,  he  admitteil  that  the  displacement  did  not  jH*rsist  u)H>n 
the  cadaver  unless  the  hand  wa^  held  upward  and  supinatetl,  but  he 
thought  that  the  tonic  contraction  of  the  muscles  in  the  living  would 
maintain  it.  He  <lid  not  explain  why  such  a  lesion  should  ))e  more 
easily  prrMhuv*!  in  a  child  than  in  an  adult. 

It  may  be  worth  while  to  add  that  the  editor  of  the  3Mtro-(i}inir- 
f;ical  Rct'it'tCf  in  1839,  thought  the  injury  was  a  separation  of  the 
upper  epiphysis  of  the  radius,  and  Fougeu,  in  1861,  a  separation  of 
the  lower  one. 

I'ingaud/  in  his  experimentit  upon  the  cadaver,  founds  as  Goyrand 
had  similarly  done  in  lfto7,  that  the  head  of  the  radius  c*inld  In? 
dniwu  out  tliroui;h  the  orbicular  ligament  by  fon'il>!e  adduction  of  the 
f<»n'arm,  so  far  that  its  anterior  e<lge  w<iu1d  engage  below  the  lower 
lM)rcicr  of  the  ligament  (Fig.  293),  and  the  Ixmes  wouUl  remain  seiwi- 
niii'd  by  a  distance  of  al»out  a  cpiartor  of  an  Inch,  hut  withtaii  *lis- 
plncemrnt  of  the  radius  forwnnl,  liaekwanl,  or  oulwanl,  unless  forced 
prr>nation  was  Mdd<tl  to  the  adduction,  in  wliirli  cum*  the  head  movinl 
forwanl  ;  and  as  this  condition  of  the  imrts  <*otn<>i<hil  with  a  limit^ttion 
of  the  frei^ffom  of  ri»ratioti  of  (he  tort*;irni  >iniitar  to  tliat  obscrv(>«] 
clinically  in  the  eases  in  question,  and  as  the  n<irmal  n*Iations  of  the 
parU  were  reston*d  by  tlir  swme  ummeuvres  which  relievwl  llie  little 
patients,  he  ti'iicIhmI  the  couelu-iou  that  tlie  nature  of  the  les-ion 
obtscr\*(.Hl  cliuieally  was  (he  same  as  that  which  ho  had  prt>duci*d 
cxperimpntally,  and  that  llie  rlinieal  injury  was,  therefor**,  a  dislvM^a- 
tion  of  the  nidius  downward  1h*1ow  the  annular  ligament,  or,  in  f>ther 
words,  that  Duvemey's  theoni'  was  the  correct  one.  He  showe<l  fur- 
ther, that  the  younger  the  child  the  mon^  nisily  could  this  displaocs 

>  ChmMiilKiiar  :  Areblvn  c^ni'rmlnidp  M^tl..  IKW,  vol.  L  p^ttl 

>  (}ornihd :  Hull,  ae  U  Soci^t^  <!«  Chir,  iMei,  p.  AMI 
•  rinj(BUd  :   I^m--  ciL,  IKTS. 
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niL'nt  be  efTecto*!.  and  tlic  niort'  roiiiplete,  circularly,  wniili]  it  br,  Ffc 
would  Dtit  a.v*t>rt  that  this  was  the  only  cau^  of  tlio  rlinicul  nrnJitiony 
but  C4)nu^nt€d  liitriju^lt*  with  provini;  thiit  it  was  nt  Ica^t  one ;  liu  reaw^rvo 
Iwing- apparently  due  to  the  innpplicjibility  of  the  explanation  to  the 
r<'jw>rte«l  ouscs  iu  which  the  niiiiii:^  was  isaid  to  have  Ix^n  dif^laced 
iNifkwanl,  ca^es  which  we  have  r^eeii  t*^  rest  only  up<jn  Martin's  aaser- 
tifui.  His  t'X|K;rimont*  have  iKfn  refwaiteil,  and  his  results  verified  by 
others;  Poinsot  accepts  his  exf>lanatiot)  fully  for  the  usual  caac^  tukd 
Streubel^s  for  those  of  displacement  backward. 

Fio.  293. 


Subluxation  of  the  hc«d  of  the  radltM.    (PnMArv) 

Tuminjj:  now  U*  the  clinical  eviileniv,  fi>r  there  have  \H*v.n  no  post* 
morteni  i*.\arniuations,  it  ap]>ears  that  the  injury  i»  cnuimou  in  young 
childn'n  between  the  ages  of  one  and  three  vears.  and  is  rarely  seen 
after  the  aj^e  of  m\  years,  and  not  ii»fro4|uentiy  ret^urs.  GoynuKl  (loc 
cit.,  lHf>1)hafl  seen  at  least  two  hundrt*d  cases  in  thirty  years,  and 
<|Uotes  C'habrcly  [Jonrual  dt  MM^cinr  dv  liurdemw^  OcU»b«*r,  ]8B0f 
p.  4M1 )  a*^  Kiyiiie  that  hardly  a  month  pavied.  he  uii^ht  sav  hardly  ■ 
week,  in  which  he  wa«  nut  c^dleil  to  a  case,  and  FongT?u  as  fiavingAeen 
thirty-five  cases  ;  in  the  di^ussion  that  followed  the  reading  of  <»oy- 
rand's  pafK*r,  Mnrjolin  slAte<l  that  he  hrw!  seen  about  sixtv  cas«A. 
Sntildru '  saw  t^-n  cust^  in  ten  years  in  private  prnctire  ;  ana  Lindo- 
nian  *  sitw  twenty -fourcasee and  Van  Ars^lalcone  hundr»N|  in  (wo  Vi'ars 
in  dJMM'usary  pnictiee.  The  cao&o  is  tntctit>n  wyxm  th*'ann  ut  the  hand 
or  wrist,  as  in  lifting  a  child,  or  In  holding  it  ^^  iiinbl<>s,  and  in 

two  (!as<b*  in  dniwing   the  arm    throu;;h   tlir  -i  ilv     ^•^--       f» 

i^^ifs  l(x  nie  that  exa^^^mtAfl  pronutiun  <Iih*s  nt'i 
ism  by  which  tin*  h*sion  iw  prfMhnHil,  ! 
traction  excrt<*d  upon    the    exti'udcd 
addtieiion,  fur  traction  would  ti-nd  to 
and  thiLs  overoome  the  mtrnml  iiicHi 
the  jfra»p  upon  the  forearm  may  h 
tiation  would  Ik?  pro<lutxHl  in  crti-^v 
but  wa*}  combined   with  a  movei 

'SiiMdrD:   UritUh  MrtltPA 
>  UndviuMi :  BrilUh  Mc«li 
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upward  along  a  curve  who8o  centre  wan  its  wrist  and  whose  mdius 
was  itri  ext»'nded  arm.  At  lcat>t,  in  lifting  a  livinj;  rliiki  hv  the 
iirm  I  Imvp  nf^t  l>o<*n  ahlo  to  make  exiiggemted  pmnution,  for  rota- 
tion at  the  Hlioulder  is  so  free  that  the  limit  of  pronation  is  nut  easily 
TMiched,  and  this  is  unquestionably  true  when  the  child  is  lifted  by 
both  handn. 

The  child  at  onee  cries  out  in  pain  and  refuses  to  use  the  limb,  which 
ban^  motionless  by  its  side,  or  l?i  sup|M»rt«l,  with  the  ellMiw  sli;^h(ly 
flexe<l,  across  the  front  of  the  abdomen  ;  the  wriet  is  completely  or 
partly  pronated.  Examination  shows  sensitiveness  at  the  outer  t>or- 
lion  of  the  elbow,  in  some  cases  also  at  the  back  of  the  wrist,  antl  in 
others  exclusively  at  the  wrist,  with  swelling  after  the  lapse  of  from 
thirty  to  thirty-six  hours.  The  head  of  the  radius  is  sometimes 
slightly  but  distinctly  dihp!a(_vd  f(»rwiinl,  but  in  most  cases  no  other 
change  than  a  slight  longitudinal  separation  between  the  radius  and 
the  capitellum  ta  recognizable.  There  is  pain  on  pressure  over  the 
head  of  the  radius. 

Although  the  child  does  not  voluntarily  move  the  joint,  it  i*an  Im» 
fn^ly  moved  by  the  surgeon  in  everv*  direction  except  supination,  and 
will  sometimes  be  held  by  the  child  in  such  a  po-ition  as  may  U*  given 
to  it.  In  only  one  re*»nlt;*d  case,  DugiV.'  was  the  limb  in  supinatitui  ; 
with  that  exception  the  constant  and  patliognomonic  symptom  is  the 
inlerfercDoe  with  .supination. 

These  fncis^  taken  in  cimnection  with  the  results  of  experiment,  indi- 
cate that  Duverney's  opinion  was  correct  and  that  the  injury  ii»nsit«ts 
in  the  escape  of  the  front  portion  of  the  head  of  the  radius  Inflow  the 
orbicular  ligament,  und  that  it  is  produce<l  by  traction  ami  adduction 
of  the  extended  forearm.  Goyrand's  last  exphination — dislocation  of 
the  triangular  iibro-cartilage  at  the  wrist — cannni  maintain  itself  against 
the  overwhelming  clinical  evidence  of  the  existence  of  a  lesion  at  the 
elbow,  tiupporte^l,  as  it  is,  by  eXfMriment,  esjiecially  since  it  has  no 
l>ctter  foundation  than  the  impression  that  the  click  whirh  was  hcnrd 
during  rc<luction  whs  pnMluced  at  the  wrist  atid  not  tit  the  clUtw. 
Agaiuht  itf<  correctness  arc  the  facts  tliat  although  cxaggcnitcd  pnMia- 
tion  will  eflect  such  a  di&location,  yet  there  ix  nothing  to  pnfve  thai 
the  rlispliK-cment  will  not  immwiiately  correct  itself  when  tlie  limb  is 
n'len.st.'d»  and  thitt  there  is  not  only  no  proof  of  the  intervetition  of 
cxnggemletl  proniition  in  cliiiie^il  casc*s,  but  it  was.  fnrlherniore,  wr- 
tainly  absent  in  S4iifie.  ami  proliably  in  all.  The  only  ditlietilty  is  to 
explain  the  wctl-4*s(abli!:^hcd  symptoms  of  injury  at  tlie  back  of  the 
wrist  in  some  of  the  cases.  I*o*«i(>lv  such  ca,-K*s  may  Ix*  of  a  different 
rhnructcr  from  the  otiiers,  actual  (li.sUkciUion  backwanl  <»f  the  lower 
end  of  the  idna  {ritlt  in/rtt)^  and  (Soyrand's  expianati(»n  may  Im-  true 
of  them  ;  or  the  syniptoniH  may  be  due  to  an  aNiociated  sprain  of  the 
wrist. 

Tiic  exiM^riem^  of  Chanhaignae,  who  treal«l  his  case.**  aj*  paralytic 

and  wiw  them  gradually  recover,  indicates  that  the  lesion  maybe  spon- 

tant^MLNly  correi^fe*! ;  but,  on  the  other  hand,  there  is  reason  to  tiiink 

tliat  Mjme  of  the  cases  of  forward  dislL^eatiun  of  the  head  (»f  the  radius 

>  Dat«i :  Jounul  MtdooMiUlrtt.  ISSI.  vot.  It.  p.  IW. 
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ibund  iu  udulu,  which  hatl  existed  from  ohildhiKxl,  were  ori^nally  of 
this  kindf  and  that  the  head  had  gradually  Ixronie  diiiiplaccil  further 
forward.  All  who  have  treated  casca  agree  that  reduetii>n  ik  easily 
effected,  usually  by  supiuation ;  some  add  Hexion  of  the  elbow. 


DISLOCATION  OF  THE  HEAD  OF  THE  RADIUS  WITH  FEACTUBB 

OF  THE  ULNA. 

The  coincidence  of  a  fracture  of  the  nhaft  of  the  ulna  with  diftloca- 
liou  of  tiie  head  of  the  radius  i.s  not  infrequent,  and,  since  the  disouver>* 
of  either  of  the  two  tnJurie.H  may  lea<l  the  surgeou  to  overlook  the 
other,  the  jjosyibilitv  of  the  eoexibtence  should  always  be  borne  in  mind. 
Malj::u^iie  attaeluMf  w>  nnieh  imi»ortauco  to  this  warning  that  he  formu- 
hile<l  and  italicized  the  following:  two  recommendations  : 

1.  In  any  fracture  of  the  ulna  alone  look  for  a  dislocation  of  the 
radius. 

2.  In  every  fracture  of  the  forearm  in  which  the  nwelling  extends 
above  the  elbow,  remember  that  simple  fracture  is  rarely  accompanied 
by  so  much  swelling,  and  carefully  explore  the  articulalion. 

To  complete  the  warning  a  third  preciiiaion  should  be  added,  namely, 
that  in  every  dislocation  of  the  head  of  the  radias  alone,  fracture  of 
the  ulna  should  be  sought  for. 

The  complication  Iia*^  received  the  attention  of  most  systematic 
writers  upon  dislocations,  and  has  l»een  made  the  subject  of  niono- 
graph.H  by  Malgaigne/  Greiner,*  and  Dorfler.'  The  latter  collected 
nineteen  casei*,  but  the  injury  appears  to  Ix*  of  more  frefjuenf  ocrur- 
renw  than  this  fact  would  indicate,  for  Malgaigne  saw  four  cases,  von 
Pitha  two  or  three,  and  Diirfler  rej>ortj*  four  cases  from  the  pniciiix*  of 
the  surge<in  under  whom  he  was  serving.     I   have  seen  ai  Iwwt  U*n. 

The  cause  in  a  certain  numlM?r  of  cases — five  of  Dorfler's  ninet<?en — 
has  bwn  dire<rt  violence,  as  the  kick  of  a  horse,  reoeivt^Kl  uptm  the  innor 
or  inner  and  posterior  aspect  of  the  up^xT  jmrt  of  the  ulna,  tirst  break- 
ing that  bone  and  then  driving  the  head  of  the  radiu*^  forAvani  and 
outward  fmm  itd  place ;  in  others  it  has  been  a  fall  upon  the  arm,  and 
it  is  uncertain  wliether  the  ulna  was  broken  by  direct  or  indirect  vio* 
lence.  In  Genly's  case  the  {mtient  declare<l  that  he  fell  njxm  hia 
extendeil  hand  ;  ami  iu  one  that  came  under  my  care  in  August,  18>*''>, 
the  ]>atient,  a  Un'  s<?ven  years  old,  had  fallen  from  a  wagon  Jitid  mm^ 
taineii  a  com|w»und  fracture  of  the  ulna  at  its  middle,  the  wound  iu  the 
skin  being  in  the  ccntrr  of  the  anterior  aspect  of  the  limb  ami  having 
Ihhmj  prodiuHHl  from  within  outwanl  by  the  sharp  end  of  one  of  th« 
fragments ;  tlic  radius  was  displace<i  forwanl,  upwani,  and  inward  mi 
far  that  it-s  cnneavr  upper  surfaw  wmld  Ik?  distiutily  foil.  There  wa» 
no  l)niis<r  on  the  bark  of  the  forearm,  and  1  thought  the  fracture  had 
been  prodnc<Ml  by  indirei't  violence,  a  fall    on  the  hand. 

*  MuleaiKii*' :  Rrviif  in^-iIiC')H*hiruriilfft.Ip,  vul.  xiii.  \tp.  Ki  aihI  PO. 

'<}n*nlrr:  K«hcrvh«'«  <«nr  U  hiviition  dri  hmIUu  qae  oompllqae  1*  frertare  da  tio« 
np^rirnr  du  i<uliUua    T1m'*~*  Ji*  I'lirU,  |w7h. 

*  Ikirflrr:  Frntitur  drr  ulna  In  Uircinuliorrn  IlrUtelcombmirt  nulLnxAtiondfli  Radlnai 
DnitjH'br  Zeitachrlft  ftir  Chtr  ,  18riO.  vul.  iiiii.  p,  33)1 
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The  only  autoptical  reconi  I  have  found  is  one  by  Marchand/  and, 
unforiiinatt'ly,  ii  is  not  entirely  clear.  It  i«  stated  that  the  exttrnul 
latenil  lig:unt>iit  wat^  torn,  the  ulna  was  hn)kf^n  in  itu  up[>er  third,  and 
the  head  of  the  radius  was  displaced  to  the  outer  side  of  the  epicon- 
dyle ;  tiie  annular  ligament  waj*  uutom,  but  **  no  longer  surrounded 
the  neck  of  the  nidius;  it  seemed  rather  to  embrace  the  radial  capsule 
(cupule,  head?),  and  the  radius  set^nieil  to  have  escaped  lx*Iow  it." 

l>orfler's  ex[>eritueub)  showcil  that  the  {uindletisw  of  the  rudiuH  and 
the  lower  fragment  of  the  ulna  was  preserved,  with  production  of  an 
angle  in  the  ulna  at  the  point  of  the  iracturc  ;  the  annular  and  anterior 
ligaments  were  torn.  The  limb  was  Hhortened,  and  crepitus  was  per- 
ceived on  handling  it.  Clinically^  a  prominent  feature  is  the  nmrK<Ki 
Bwelling  al  the  elbow,  due  in  part  to  the  displacement  of  the  radiuH 
and  in  part  to  inflammatory  reaction.  The  displacement  of  the  radius 
is  usually  forward,  sometimes  forward  and  inwanl,  forward  and  out- 
wai%l,  or  directly  outward. 

Among  the  complications  were  observed  Bubluxation  of  the  lower 
end  of  the  ulna,  wimnd  of  the  integumeiit  either  by  the  direct  action 
of  the  causative  violence  or  from  within  outward  by  the  end  of  the 
fragment,  making  the  fracture  comp4^)und,  fracture  of  the  epicondyle 
or  external  condvle,  and  more  or  less  [lamlysis  of  the  extensor  muscles 
of  the  wriflt  ancf  fingers  due  to  stretching  or  rupture  of  the  musculo- 
spiral  or  poaterior  interosHeous  nerve. 

The  prctgnosis  is  ^tod  if  the  displacements  are  j>rDmptly  corrected ; 
and  even  if  the  dislocation  of  the  radius  persists  die  restoration  of 
function  may  l>e  neiirly  complete. 

On  the  other  luind,  failure  of  union  of  the  fracture  has  Ijecn  noted 
(Norris'),  and  persistent  extensor  |»anilysis  (Dorfler). 

Iteducti(»n  in  recent  cases  ha^  l>een  ea^y  ;  the  most  suitable  method 
appears  to  be  traction  upon  the  extended  limb,  followed  by  direct  press- 
ure upon  the  radius  and  then  by  flexion  of  the  elbow.  The  extendwl 
[)4>siiion  during  tniction  is  desirable  in  order  to  avoid  the  inter|»osition 
of  the  torn  aiiterii»r  ligiiment.  Atler  riNluetion  the  limb  should  l^ 
kept  Hexeil  within  u  right  angle,  and  midway  between  supination  and 
pronation. 

>  Marrhand  :   Riitl.  cli>  U  Hoci^U  Atifttomiqac,  1B74,  p  8W. 

*  KorrU:  AiuericAU  Jottnu]  of  tbe  Medical  Sdenoet.  vol.  rxxi.  p,  ^ 
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I'uund  in  adult^i,  which  had  existed  from  childhood,  were  uri^nally  of 
thid  kind,  and  that  the  head  had  gniduuUy  hecronie  displncxil  further 
forwa)*d.  All  whu  have  treated  ea^c^  agree  (hat  reiltiction  'ts  easily 
effectetlj  usnully  by  Biipination ;  some  add  llexion  of  the  elbow. 


DISLOCATIOlf  OF  THE  H£AD  OF  TH£  RADIUS  WITH  FRACTUES 

OF  THE  ULNA. 

"^nie  eoineidenee  of  a  fracture  of  the  8haft  of  the  ulna  with  disloca- 
tion of  the  head  of  the  radiuH  in  not  infrequent,  and,  mnce  the  disvouvery 
of  either  of  the  two  injuries  may  lead  the  surgeon  to  overlook  the 
other,  the  jKisj^ibility  of  the  coexistence  should  always  Ix*  borne  in  nilml.. 
Malgiiigne  attarhe<l  s<»  nnich  im|K>rtance  to  tliis  warning  thai  he  f(irnm- 
laied  and  italicized  tl»e  following  two  recomnieudatitms  : 

1.  In  any  fnicture  of  the  ulna  alone  look  for  a  dislocation  of  the 
radiuH. 

2.  In  every  fracture  of  the  forearm  in  which  the  swelling  extcods 
above  the  elbow,  remember  that  simple  fracture  is  rarely  aoconi(innic«l 
by  so  much  swelling,  and  carefully  ex|)h>re  the  articulation. 

To  complete  the  warning  a  third  precaution  should  be  added,  namely, 
that  in  every  dislocation  of  the  head  of  the  radius  alone,  fracture  of 
the  ulna  .should  be  sought  for. 

The  complication  has  received  the  attention  of  most  systematic 
writers  upon  dislocations,  and  has  l>een  made  the  subject  of  mono- 
gniphrt  by  Malgaigne/  Greiner,^  and  Dorfler.^  The  latter  coll4x;t«i} 
nineteen  cases,  but  the  injury  appears  to  l>e  of  more  frequent  oocQi^ 
rence  than  this  fact  would  indicate,  for  Malgaigne  saw  four  cftses,  voq 
Pitha  two  or  three,  and  DorHer  rcport-s  four  <?ases  from  the  practice  of 
the  surgeon  under  whom  he  wa^  Herving.     I   have  seen  at  least  ten. 

The  cause  in  a  certain  num(»er  of  cases — five  of  Dorfler's  ninete<eD — 
has  been  direct  violence,  as  the  kick  of  a  horse,  reccivtnl  u|Mtn  the  inner 
or  inner  and  posterior  a»pe<*t  of  the  upper  part  of  the  ulna,  iir^it  break- 
ing that  btme  and  then  ilriving  the  hwid  of  the  radius  forwani  hikI 
outward  from  its  place  ;  in  others  it  has  l>een  a  fall  u^wn  the  ann.  and 
it  is  uncertain  whether  the  ulna  was  broken  by  direct  or  indirtri  vio- 
lence. In  Genly's  case  the  ]>atient  declared  that  he  fell  ujM>n  his 
extendtHl  hand  ;  and  in  one  that  ciime  under  my  wire  in  Angust,  1KH5» 
the  patient,  a  boy  seven  y«irs  old,  had  fallen  from  a  wagi»n  ami  sui*- 
taiiKMl  a  C(im|HMind  fracture  of  the  ulna  at  its  middle,  the  wound  in  iho 
skin  being  in  the  centre  of  the  anterior  asi>eot  of  the  limb  and  having 
been  prtKiuoed  from  within  ontwar<l  by  the  sharp  end  of  one  of  Um» 
fragments;  the  radius  was  displaet^l  forward,  ujtward,  and  inwanl  m> 
far  that  its  concave  up|>er  surface  muld  l>e  distinctly  felt.  There  wmb 
no  bruise  on  the  back  of  the  forearm,  and  I  thought  the  fracture  had 
l>ecn  prtxluced  by  indirect  violence,  a  fall    on  the  hand. 

*  Miilir»i)[ni* :   1l«<vu(' ui/^rlici>-chlrurfdcAlo,  vol.  xili   pp.  8C>  ikod  90. 

*  (tnMilcr:  l£«v'li<<rch<^  «iir  U  Uixnltim  dti  nulitin  quo  Gnaipll(|u«  In  frartnra  dv  tlam 

*  l>i'>rfli'r:  Kritctur  dor  ulim  in  lliremobcnn  Dnitel  eomblnlrt  mit  Loxaliott  des  Ra«| lu* ; 
Deat^.-ho  Zcit«ohrlfl  fOr  Clilr,  IN«6.  toI.  x«iii.  p.  33a. 
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The  only  auto|>sif!al  reooni  I  have  t'ouud  is  one  by  Marchund,'  arul, 
unfortunutely,  it  i.s  tiot  entirely  eleur.  It  is  ^stated  that  the  externa] 
lateral  ligament  was  lorn,  the  ulna  was  broken  in  its  upper  third,  and 
the  head  of  the  rodiu.s  was  displaced  to  the  outer  side  of  the  epic*:in- 
dyle ;  the  annular  ligttnient  wiw  uutorn,  but  "no  longer  surrounde*! 
the  neck  of  the  radiui4 ;  it  seemed  rather  to  embrace  tJie  radial  wipsule 
(cupule,  head?!,  ami  the  radiuH  seenieil  to  liave  esoapei)  l>elow  it." 

L>orHert$  ex(ientuent6  t^howeti  that  the  parallelism  of  the  radiu8  aud 
the  lower  tnigment  of  tlje  ulna  was  preiierved,  with  production  of  an 
angle  in  the  ulna  at  the  poiut  of  the  fracture;  the  annular  and  anterior 
ligaments  wore  U)v\\,  The  limb  was  shonenetl,  and  crepitus  was  yyev- 
ceivetl  on  handling  it.  Clinically,  a  prominent  feiiture  is  the  markcHl 
.swelling  at  tlie  elU»w,  due  in  part  to  the  dinplacenient  of  the  radius 
and  in  part  to  inllammatory  reaction.  The  di$plaoemcnt  of  the  radium 
is  usually  forward^  sometimes  forward  and  inward,  forward  and  out- 
ward, or  directly  outward. 

Among  tJie  complieatiomt  were  oWrved  subluxation  of  the  lower 

d  of  the  ulua,  wound  of  the  integument  either  by  the  din*ct  netitm 
the  cauHative  violence  or  from  within  outward  by  the  end  of  the 
fnignientf  making  the  fracture  compound,  fracture  of  tlie  epicondyle 
or  externa]  condvle,  and  more  or  less  paralysis  of  the  extensor  muscles 
of  the  wriflt  anti  fingers  due  to  stretching  or  rupture  of  the  nitiscjulo- 
spiral  or  jxisterior  interosseous  nerve. 

The  prognosis  i*  g<KMl  if  the  displacements  are  promptly  corrected ; 
and  even  if  the  dishx-ation  of  the  radius  persiists  the  restoration  of 
function  may  l>e  nearly  complete. 

On  the  other  hand,  failure  of  union  of  the  fracture  has  l>een  noted 
(Norris  *),  nnd  persistent  exteD£K>r  |uiralysis  (D<">rfler). 

Reduction  in  recent  cases  has  been  easy  ;  the  most  suitable  method 
appt^^irs  tf>  be  traction  u|»on  the  extende*!  limb,  followed  by  direct  press- 
ure upon  the  radius  nnd  then  by  flexion  of  the  elbow.  The  extendeti 
pivsition  during  traction  is  di^irable  in  onler  tti  avoid  the  inter]Hi^ition 
of  the  torn  anterior  ligament.  At^er  re<luction  the  limb  should  be 
kept  flexetl  within  a  right  angle,  nnd  midway  ^>etween  supination  and 
pronation. 

*  MArrh&nd  :  HaU.  dr  U  SocJ^  An&Ukiniqne.  Xer74«  p  680. 

>  Norris :  Anvrkaa  JounuU  vS  the  Medical  hcUmtm^  vol.  xzxL,  p.  W. 
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DISLOCATIONS  OF  THE  ELBOW.-<Co5TIKUED.) 
Treatment  of  Old  DUlocutiunB — CongenitAl  and  Pathological  Dialocationa. 
TBEATMENT    OF    OLD    DISLOCATIONS. 

The  loss  of  mobility  in  old  dislocations  of  the  elbow,  especaallj  of 
tlie  barkwanl  ones,  is  ofttm  mo  j^reat  that  liie  disability  is  sfricHis  ;  tbtf 
patient  is  unable  to  briu^  the  hand  to  tlie  Itead  or  chest,  and  Is  ubio  to 
use  it  only  in  the  are  of'  a  circle  whose  railius  is  uearly  040111  to  tlie 
length  of  the  extende<l  limb,  and  he  may,  in  addition,  pod^fiad  only  such 
rotation  as  can  \h}  elTW-ttni  bv  niovenientii  at  tlie  stiouider.  AUhmi^i 
suocessfid  attempts  to  i*etUice  didl<K:ations  of  bevernl  mouths'  t^tamiing^ 
were  f>ei*asiiiiially  rcfxirteil,  yet  failure  wa.H  the  rule,  and  the  only  meaiM 
of  alleviating  the  eonditions  were  fntcture  of  the  olecnmon  and  exoisSoo 
of  the  joint,  operations  which,  while  they  inerensed  the  range  of  ma- 
tion>  brought  with  them  disadvnntages  of  their  own,  such  us  tuoa  of 
active  extension  and  lack  of  solidity,  which  diisinolined  the  sui^geon  to 
offer,  and  the  |Mitient  to  accept  them. 

Consideration  of  the  :uiat«»ino-pMth<tlojrtcMl  romlitions  of  an  old  unre- 
duced backward  clisloeation  not  only  iully  explains  the  difticulty  of 
effecting  re<lnetion.  but  even  makes  it  ap|>ear  surprising  timt  mliu^tion 
should  ever  have  Iwen  satisfactorily  aeoomplished.  The  overriding  of 
the  lM>nes  along  the  back  of  the  humerus  leads  to  the  fommtion  of 
new  cicatricial  bonds  between  the  olecranon  ami  the  humerus  and  lo 
the  ejttablishmcnt  of  new  attachments  bv  the  torn  latenil  ligntnentt^  «> 
far  aU>ve  anil  behind  the  centre  of  motion  of  the  old  joint  that  almocst 
no  flexion  is  (>ossible  without  their  rupture  or  elongation,  and  the 
rcttim  of  the  hones  to  their  place  can  be  effected  only  af^cr  a  more 
extensive  rupture  of  these  soft  parts  than  that  which  accompanie<l  the 
dislocation.  In  atti'mpting  to  rupture  these  bon<ls  by  fonMsl  flexion 
the  forcanu  is  used  as  a  lever  the  fulenim  of  which  is  situatinl  on  ihc 
ulna  below  the  coronoid  process,  and  the  nipturinjr  strain  is  exertc<l 
through  the  olecranrm  ujK>n  the  ligament.'*  and  adhesions  eonnivte<d 
with  it,  and  it  is  not  to  be  wondennl  at  tfiat  this  pmcesH  should  ifo 
frequently  have  boon  broken  in  the  manipulation.  In  addttH>n,  the 
greater  sigmoid  cavity  nromptly  HIl^  with  eieatrieial  tl&iue,  partly  of  new 
formation  and  partly  turnishe<l  by  the  upper  part  of  the  posterior  j»or- 
tion  of  the  capsule  which  sli|w  in  lietwcen  it  and  the  back  of  tl>e 
humeniM  and  permanently  occupies  the  concavity  which  should,  after 
reduction,  cmbrice  the  trochlea  ;  this  pacl  of  tis.suc  is  found  «o  lirmi? 
anite<i  to  tlie  cartilage  of  the  olecnmon  that  ita  removal  in  i!m»  irported 
arthrotomie^  ha^  requireil  the  iif^e  of  tlie  knife.     Tlie  adhciuon  of  the 
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oapeule  to  the  articular  surface  of  the  fVont  of  the  trochlea  and  the 
capit^'lhifn  has  not  lioeii  fotind  lo  \h*  ao  closer  and  tlie  csirtilapo  of  their 
8iirrjuN?s  has  been  fuund,  even  after  the  lapse  of  several  months,  almoiit 
entirely  unaltered  iu  appearance. 

Furthermore,  the  injury  la  common  in  the  young,  in  whom  the  osteo- 
genic ptnver  of  the  periosteum  is  great  and  in  wlioni  the  epiphyses  are 
still  growing.  The  etfcctof  the  injury,  especially  if  the  i>ori«.»steuni  is 
strip|>eit  up,  is,  therefore,  to  pnxluce  new  formations  of  hone  around 
the  joint  wnich  contract  adhe&ions  with  the  other  Imnes  or  nieelmniailly 
interfere  by  interjKisition  to  prevent  the  reduction  of  tlie  dislocation  ; 
and,  further,  the  epiphysi;*  of  the  humerus,  relieve*!  of  the  pressure 
normally  exerte<l  upon  it  by  the  radiuH  and  ulna,  grows  more  rapidly 
and  irregularly,  and  its  articular  surluce  may  thus  low  its  shajH'  and 
bewtme  unfit  to  receive  the  others  again.  This  deformity  l>y  exagger- 
atetl  growth  haAl»een  es|HHrially  notiecti  in  thecapitclluni  (see  Paiholoff^ 
veal  and  C\yugai{tal  Dimlocniionn),  the  extension  l>eing  downward  and 
forward. 


GUI  dlilocaUoo  uf  elbow. 


N^w  tocket  fnr  hr«d  nf  rwlitu. 


Bony  unloD  brtwcen  oliui 


These  changes  are  clearly  incompatible  with  successful  reduction  by 
the  uic:uj!i  i*[nploye<I  in  fresh  ca.-»4.^s,  even  if  the  force  employe*!  be  Bufli- 
cicnt  to  rupture  the  adhesions  ami  bring  the  Iwmu'R  down  to  the  pri>|K'r 
level.  It  is  Inn*  that  i*uc<.vsse«  have  l»eeu  liccasionally  re}»orte<l,  but  the 
n'iK)rt.s  niM'ly  go  l>eyond  the  statement  that  rwluction  wat*  arroinplished^ 
and  thi-y  h-ave  the  tm^wecjuent  historj'  of  tl»e  case  and  degree  of  re- 
v«tablii»hment  of  the  functions  nnrccorde^L  Until  quite  recently  the 
only  nu'thikdn  employed  have  l^ecn  forcible  attempts  to  reduc*?  by  tnwv 
tioii  and  the  breaking  of  adhesionw,  sometimes  aide*I  by  subeutnneous 
<livision  o^  the  tendon  of  the  triceps,  or  of  adlic>ious  on  the  ?ideH  and 
bn<'k  of  the  jtiint,  inerea.si'  of  the  range  of  motion  by  the  swime  niean^ 
without  nyluelion,  reduction  after  fracture  of  the  oli'cranon  by  forcible 
flexion,  and  excision  of  the  joint. 

AlU-rt  Rays  that  Linton,  more  than  forty  years  ago,  BUceesHfulIy 
nnliK-tMl  un  old  dislottation  after  suUnitiuie«>Ufi  division  of  all  ten!*e 
UukIm,  and  that  in  ]>*47  Hlunduirt  Hucceje^fully  pnieti.-ied  arti»rott>mv 
ID  a  similar  oase^  making  two  lateral  inoiaiouA,  and  dividing  through 
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them  all  the  atlhenionb  that  opposed  rfduction.     This  case  appears 
have  boon  entirt^ly  lost  sight  of,  and  it  was  not  until  thirty  years  later« 
in  1879,  that   Trondelenhurp/   in  a  paper  roconunentlinj*   tvni]>onii 
(livisitin  of  the  olecranon  to  faeilitate  openitions  upon  the  ellmw-jnint, 
rei>i»rte<i  a  case  of  incomplete  outward,  or  outward  and  Iwiekwiinl.  di' 
location  of  lx>th  bones  with  avulsion  of  the  epitn)chlea  whieli    he  luid'j 
treated  hv  makinjj  an  incision  along  the  tendon  of  the  biceps,  nii<I  ehis-' 
elliug  away  enough  bone  fnini  the  lower  end  of  the  humerus  in  front 
of  the  coronoid  process  to  allow  flexion  to  a  right  angle  ;  the  n-sult  woh 
good  to  that  extent.     A  little  later  Volker'  rejM»rte<l  a  chh-*  (»f  imNMii- 
plete  outwani  dishx'ation  of  the  left  elbow  of  six  months'  stnntlin^  in 
a  boy  thirteen  years  old,  in  which,  after  division  of  the  olfemiion,  lie 
had  divideil  the  adhesions,  dissected  away  the  new  tissues  in  ih<*  tiig^ 
moid  fossa,  and  had  then  been  able  to  reduce;  as  the  change  in  t£e 
shape  of  the  bones  favored  recnrrence  he  removed  the  head  nf  the 
radius.     His  incision  was   U-sha|K'd,  the  sides  extcn<iing  along  the 
borders  of  the  triceps,  and  the  bottom  of  the  U  crossing  the  olecrariou 
at  the  point  where  it  wits  to  be  dividetl.     The  jxisition  of  the  limb 
(anchylosis  in  almost  complete  extension)  and  the  evidences  of  8eriutu 
pressure  upon  the  ulnar  nerve  were  important  factors  in  the  determi- 
nation to  0{>erate.     He  was  so  pleased  with  the  result  that  he  looked 
forward  with  confidence  to  the  adoption  of  the  niethoil  in  all  old  di*- 
lociitions  with  much  disability. 

Trendelenburg*  promptly  claimed  priority  in  the  suggestions  of  pre- 
liminary division  of  the  olecranon,  and  reported  a  case  of  txickwanl 
dislocation  of  both  bones  of  eight  weeks'  standing  successfully  treutrd 
in  the  same  manner.  His  incision  M*as  a  curved  transverse  one,  ihf 
convexity  directed  upward,  crossing  the  nuMlian  line  well  alnivi'  llir 
olecnmou,  and  the  tlap  was  then  dissectetl  ami  reflected  downwattl  U> 
the  point  at  which  the  olecranon  was  to  be  divided;  this  division  of 
the  olecranou  was  done  with  a  chisel,  ikjcause  of  difficulty  in  bringinj^ 
the  olecranon  down  the  limb  was  dressed  in  extension,  but  after  the 
ninel4^uth  day,  when  the  wound  was  heaUnl,  the  position  was  gradu- 
ally changed,  and  fotir  WH'ks  later  the  joint  coulu  L»e  flexed  to  a  ri^it 
angle.     The  olecranon  ivunited  solidly  in  tins  case  and  in  Volkers, 

In  1885  Nicoladoni*  published  a  short  paf>er  on  the  application  of 
artlirotomy  to  old  disloc;itions  of  various  joints,  and  included  in  it  the 
re|K>rt  of  two  cius*'s  in  which  he  had  practised  it  at  the  cIImiw.  The 
first  case  was  an  almost  complete  outward  diskK*ation  oi'  the  left  elWiw 
in  a  lud  sixteen  years  <ild,  which  had  exist<Ml  for  eight  nioutlu^ ;  the 
epitrocldca  was  hrokeu  off  and  drawn  under  the  trochIc:i ;  the  limb 
was  in  extension,  flexion  was  entirely  lost,  but  rotation  wils  j>rc^«orvcd. 
An  incision  eight  wutimetres  long  was  made  in  front  along  tlie  inner 
bonier  of  the  trochlea,  and  through  this  the  fractnnxl  cpilnK^hlca  was 
removed  ;  a  secoml  incision  of  the  same  length  was  made  on  the  tiuter 
side  of  the  joint  through  which,  after  removal  of  a  «mall  piece  of  Iioqc 

*  TrvnJvU'iilmni:  An*Iiiv  ffir  kliii.  diir,  18T9,  vol,  xidr.  p  TW*. 
<  Vulkt-T:  U-uucho  /t'it«:hrirt  fYir  Clilr..  I^^nq.  vol.  lij.  |l  &4I. 
•Tn'rHlrlroHitrif :  rViitruIhlHtt  fVirCliir..  iHsd.fi.  *«1 

*  NicuUduui  :  Wieuor  miad.  WuchciiMiUhft,  IdBo,  !•.  TiM, 
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that  had  \wvn  bn>ken  from  the  cH>n*l_vK»s,  the  wifl  iwiris  were  M'|J:imtiHl 
from  the  mrliu!?;  and  the  humerus;  thm,  thniu^h  ii  longitudinal  cut 
made  in  tlie  tendon  of  t!ie  lrioe|K*,  the  adiiesiotis  In'tuLM'n  the  olert^non 
and  the  back  of  the  hnmepu-^  were  se|i:irated,  and  the  i>ones  were  then 
eusilv  restored  to  plac4>.  The  wound  heaUnl  after  nli^ht  HUppuratlou, 
|)assive  motion  was  begun  after  the  third  week,  and  the  [nitient  was 
disuiis.<M.Hl  after  f»even  and  a  half  weeks  with  the  elNjw  Hexed  and 
movable  through  an  arc  of  35  or  40  degree;?.  Nine  muntht^  later  he 
wrote  that  he  oould  flex  and  extend  the  joint  freely,  but  that  rotatiim 
was  not  quite  bo  free. 

The  i^iond  fiatient  was  a  larjr**,  powerful  tiuin,  forty-one  years  old> 
with  a  backwani  di<^looation  that  had  existed  for  six  months.  The 
limb  was  almost  completely  exten<]e<l  and  immovable;  there  was  some 
pjissivp  rotatlim.  The  o|(H_*r:inou  was  situate*!  unusually  high.  Two 
mt(>nil  incisiou-s  each  sixteen  et*nlimetres  Ion<:»  were  madi» ;  thntugh 
the  first,  over  the  outer  iMjndyle  in  front  of  the  heat)  of  the  nulius,  the 


Fxo.  ^\ 


Vui.  tswi. 


N««  fbrmatio*  of  kent  on  ftn  old 
anjraduoed  dUiomUuii 


Rauilt  or  opvniU-tv  rvducUou  of  old  dlaluc«Uun. 


soft  parts  were  sei>j»mte<l  from  the  Inmc,  leaving  the  perioetcum  undLn- 
IuHmmI,  into  the  Inwhlea  and  rtlxjve  the  fossa  trtH'hlearis  in  front  and 
Iwdiind  ;  thrtutgh  the  s<*<*ond  incision,  ou  tlic  inner  p^ide  of  llic  ellHiW, 
the  flexor  musi'h^  wen*  cut  awny  vlom*  in  fnuit  of  the  eniti>K*hlea,  and 
tJie  M'iMtration  of  the  wtft  p;irti>  from  tlie  Utnca  eompleteU.  The  greater 
sigmoid  (Cavity  wuh  founil  tillwl  with  hanl  cicatricial  tii>4!iue,  which  was 
c»it  and  »cru|M'd  away  after  de|karation  of  the  iKwlerior  attachment  of 
the  ur(>icular  ligament.     l{4Hluctton  was  then  imsily  marie.     Recovery 
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tfMjk  place  willioiit  inoiilent,  uin!  tlio  patient  was  di-inisM-*!  iit  thi*  i-nd 
of  four  wi't'ks,  the  wounds  heinjr  almost  healed.  There  was  gtunl  a«*tivc 
rotjitiou,  but  very  little  flexion  ;  passively,  thtrc  wudci>n)plc(cc'Xt4;n?*iua 
and  flexion  to  a  ri^lit  angle. 

Ill  18H0  I  o[>erat«d  iifion  a  five-months'  haekwiird  dislnention  in  a 
girl  eleven  years  old  by  an  incision  on  the  ouicr  side  and  divi^^itm  of 
the  olecranon.  My  attention  had  Imto  attracted  by  a  nm.s»  of  l>f»ue 
attached  to  the  liaek  of  the  humerus  and  capping  tlie  head  of  ihr 
radiuH,  Mhich  I  l>eliev('d  to  lMM»f  new  formation  and  to  rtn^uin*  remnviil. 
The  conditions  found  on  cx)>osure  (Fig.  29oi  cuniirmed  tJiis  opinion  ; 
the  moss  was  cut  nway  and  the  dis!<K'Mlion  was  re<hic**d.  The  ca$ie  is 
given  in  (h'tail  in  the  \rir  Vorf:  Mnfiraf  Jnttrntif^  April  2^  1H87.  The 
result  M'a8  not  sitisfaclt>ry,  rccurn-nn*  havintc  tjikcn  pinci'  under  the 
dressing  The  information  thus  gained  Hxiil  my  atlmtion  upon  tl»e 
importance  of  the  mass  of  new  Ume,  the  formation  of  which  I  nttrili- 
atcd  to  the  strip|)ing  up  of  the  |>eno.steum  from  the  Imck  of  the  ^^ctn- 
dylc  by  the  displaced  head  of  the  radius,  euabhsl  nit*  prt»|M'rlv  to 
eb'timate  the  diflicultie^,  and  eiicouraj^'d  me  to  o[>erdte  iu  other  (!aj«4*«. 
In  1801  *  1  re|»orted  seven  additional  cases,  in  five  of  which  1  \im\ 
operated  with  goml  re^ult^.  I  have  sinrr  o[Mr.iteiJ  n|Kin  several  otlii-r 
raises ;  the  results  have  all  U-en  flexion  within  a  right  angle  and  exten- 
Bion  varying  from  120  to  170  degrees,  and  preservation  of  rotation. 

The  operation^  is  done  by  a  long  incision  on  the  outer  side  exjMising 
the  hea<l  of  the  radius  and  the  mass  of  new  iMtne ;  the  latter  xti  fritdv 
chiselliHi  away,  and  the  capitellnm  exp«»s*'<l  by  free  division  of  the  »ift 
parts,  keeping  the  knife  at  a  little  distance  from  the  txjne  do  an  nut  lu 
datuiigc  the  periosteum.  Through  the  incision  the  Higmoid  foAfta  15 
cleareii  of  flbrons  tievsue.  A  second  incision,  about  four  inches  long^, 
M  then  made  on  the  inner  .side,  curving  clo!«  behind  the  epitrochlea  or 
its  site,  the  ulnar  nerve  is  drawn  forward  and  the  olecnuion  fnxsl  ;  if 
the  epitrochlea  has  lieen  broken  ofl"  and  displace*!  upward  and  l»ack- 
ward  it  must  lie  detached  fmm  the  humerus,  preserving  its  relations 
with  the  lateral  ligament.  The  cleaning  of  the  sigmoid  cavity  is  then 
completed.  If  the  attachments  of  the  olecmtion  to  tiic  Ixick  of  tli« 
htmierus  have  Imn'U  thoroughly  divided  reiluetion  cam  now  l»e  mnilv 
made  and  maintaiue<l,  uidesa  the  disliK-ation  ha*  exist<*<l  ^o  long  tiuit 
the  flex<>r  muscles  of  the  hand  have  becon»e  |)crmancntly  shortene<l,  in 
which  case  thev  must  be  jiarllv  dividf^l  close  to  the  hmnerns. 

Vanjossy  *  reported  Xicolacloni's  exjvrience — nine  ca.^*s  s«ccc«sfidlT 
treaitetl  by  arthrotomy  l>etween  1886  and  1890.  Kunn'  re|K>rls  Maydl  s 
exjierience  of  ^ye  ca?ies  treated  by  pepection  and  one  by  nrthn>tr>niy  ; 
Helferich*  reports  two  cas<.*«  fiiiercssfully  redn*'***!  by  the  aid  of  two 
lateral  im^isions.  and  Luksch"  reviews  the  subject  on  tJu'  Imu'sis  of  GO 
collecterl  rtisi»«. 

iStimaon:  Oo  ttiv  Tn-ntmetit   or  Did    Dislorationd  nf  the  Elliow,  New  York  Mcdkal 
JoarnAl,  (>etob«r  H.  WM. 

"  Slinwon  :<»■-*■•■ -v.;...  .  .1. ......    i.m-.   ,.    iw 

'  VnnuiMy  ; 

*  Kunn :  Im- 

*  Lukich  :  iK'Utncdv  '/A-iU  fitr  I'hii 
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III  old  incomplete  oniv&rd  lateral  dislocations  little  is  t4>  \%r  liofifd  for 
from  funrihlo  •(iilK'Utiincoii.i  rupture  of  iIr*  adhr.-aions  f"r  the  conjrnon 
iiiC4*r{H>.Hiiicm  of  llio  fnKrtun**!  t'|»ltnK*lilt'u  c*jiiiiii»t  1hl1^  U'  tiv(*it*4iiii''.  and 
the  iirobalMJities  an*  dwidtilly  iijn»»"'*t  thi-  8Uoi!«&s  of  uu  ntt^Tupt  to 
remove  bv  Uii*  tiifnii!*  the  ciwitricb!  ohsUirlos  on  tUv  inner  side.  Tho 
choice  licfl  l>otwoon  impnivin^  the  attitude  hy  forcible  Hexion,  if  the 
liiuh  i^  extende<l,  and  arthrotoiny.  the  internal  iiieiston  being  made  in 
front  of  the  iroehlea  nillier  than  n|xm  it**  side. 

In  old  dislocations  of  the  radius  alone,  in  which  partial  or  crmiplrte 
ancliyh»i«is  renders  an  o{H*rution  doinible,  the  examples}  (^uote*|  in  the 
prtHx^iinjE:  ehupter  may  w:*rvc  a^  ^uide:^.  In  thr»*e  cro^^'g  in  which  tlic 
dislocation  ha^*  (occurred  in  eiiildlioo<l  ami  htxn  bei-n  followed  by  exue- 
gcrnt^d  growth  in  length  of  the  radius  cxeiHon  of  iu  head  h  the  only 
suitable  o|H:rati<>n,  and  in  other  {'naea  it  in  prolinbly  the  means  most 
likely  to  improve  function. 

SprengeP  re|M>rt«  a  case  of  ili.*ltMiili(in  biU'Uwartl  and  otitwnnl  of  the 
hean  oi'  the  nidiui^  of  five  week**'  ^tntidin^  in  a  lH.»y  six  yi'iirs  old  in 
which  he  eflecne<i  ro<iiicti(m  and  obtiiiuetl  a  {N*rf(>ct  functional  resnlt  by 
arthnitoniy  and  removal  of  a  [Mirtion  of  tlie  back  of  the  cmpsule  that 
was  inter|>oseil  l^otween  the  head  of  the  radius  and  the  ulna.  He  made 
un  anterior  inci.sion  along  the  edge  of  the  supinntor  longns,  ex|>oi!«<l 
the  muH<*ul<>-hpiral  nerve  and  its  two  braix-lie^  and  drew  them  outward 
witli  the  ont^r  flap;  by  lliis  mean»  the  frapsulo  was  freely  cxptjsed  to 
view,  and  he  wais  enabled  to  see  tluit  the  n^nt  was  on  itn  outer  siile,  and 
then  bv  drawing  the  head  of  the  raditiH  out%vaixi  witli  a  8harp  h(H)k  tlie 
olMtacle  to  reduction  wan  found  to  lie  a  fold  of  the  po^nterior  |M)r(ion  of 
the  oa|iriule  (probably  |>nrt  of  the  annular  ligament)  inleriMK^tl  t>etween 
the  nidiii8  and  ulna,  and  HiTiily  ailherent  to  the  leader  sigmoid  cavity. 
After  having  lilMTated  this  fold  he  wan  able  to  replace  the  head  of  tlie 
radius  and  to  cloee  with  catgut  sutures  the  rent  lo  the  capsule  except 
over  a  bmall  space  on  the  outer  gi<!e. 

lie  refera  to  a  case  of  backwanJ  dinlocation  of  the  head  of  the  radiiia 
in  which  ho  obtaineil  a  iiitnilar  «uc*vfijj  by  nrtlirotomy  and  depomtiou  of 
the  capMde  from  the  tipper  sui^acc  of  tlie  nuliu^. 

CONOEKITAL   AND    PATHOLOOIOAL    DISLOCATIONS. 

Although  a  roti-'yticr.d>le  number  of  i*ascs  have  l»een  TV|>orted  a.-*  con- 
■nitii!  di.HJiM^ations  of  the  upper  end  of  the  radius,  yet  in  all  of  them 
le  proof  diat  the  defonnity  existed  at  birth  ie  defwtivc ;  iu  a  few 
it  W3W  notiee<l  at  m*  early  a  j)eno<l  that  the  t>robabiIity  of  it«  con- 
grniud  exihtence  is  ereat ;  in  others,  and  even  in  those  in  which  Ix^th 
radii  were  aftt*ct<xl,  tne  disphu-ement  can  lx»  rcferr***!  with  e<|ual  plau*i- 
bilitv  lo  (»uisert  ojierating  after  birth,  and  the  nlterntitms  in  the  shn]>e 
nf  the  Imnes  to  the  cflcot  of  the  displacement  and  the  chtutged  futio- 
tionat  tMindition.H. 

To  the  l:i  alleged  ca**e**  briefly  qiiotwl  an<l  analyxe<l  l»y  Molgaigne, 
9  of  which  are  (pjut4xi  in  iletail  by  CJurlt,^  may  !«•  aildinl  wveral  that 

*  HprrniP'I :  <  VntntMilfttl  fur  (1iiriinn«.  l^^i,  P   1^^"^ 

*  4fTirlt  :  RtitnlKn  xnr  Vvrylfrirh.  path    Aiut.  ilrr  UrlrnkkraakbMtMi.  IA&3,  p.  317. 
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have  been  since  repo^te^^,  those  of  Hiimphn^'  Hnyeni,'  Mitsobi'rliel 
Allen/   Hiiniilton.*    Phillips/    Pye-Sniith/   HoeK',"   ami    ITorsk^ 
In  addition  is  a  ease,  a  dlHlocation  tbrward,  observe<l  ami  brieflr 
tioned  by  Kninlein.'" 

The  first   4   were  exarnine<l  post  mortem,  the  others  only  clinicallr^ 
In  6  of  them  the  di.slof.ution  was  baekwan!,  in  3  forwarJ  ;   in  ull    Iki 
radii   were   disl»x«ted.       Humphry's,  Ilayem'H,  AllenV,  iiiul    Her^k* 
vit's  were  in  aduh.s,  o{  whom   no  previo\i.s  history  was  ohtaine<l.      Il 
llnmphry*^  the   h>wer   part   of    the  loft  ulna   wa^  lacking^,  evidt^ntlr' 
because  of  defective  development;  the  ri);lit   ubia  was  firinlv  anohv- 
losed  t/»  the  luuneriis  nearly  at  a  rij^ht  angle,  and  was  eight  inches  Inni 
its  h^wer  end  was  well  formed  and  wan  on  the  ud^ual  level   with   tl 
nidiuH;  the  radius  wa^  also  eight  inches  long,  and  it8  head  wa»   cli 
placed   upwartl   and  rested   against  "the  forepart  of  the    ridjro  tl 
ascends  from  tlie  outer  condyle  to  the  sliaft/'  it  w;is  somewhat  irregii-j 
lar  in  nhape,  and  its  extra  length  was  develojied  in  its  shaA  and  not  ii 
its  ius:k  as  in  several  of  the  other  reported  ca?e3.     The  trf)eldea  of  ch 
humerus  was  im|>erfect.      The  diRplacement  upwani  was  clearly   th^ 
reiiult  of  the  elongation  of  the  radiui^,  whatever  the  cause  of  the  orij 
inal  displaceuHMit  from  contact  with  the  capitellum  may  hiive  been. 

Mii-soherIich"s  patient  wa?  a  girl  six  years  old  who  hod  b«?en  liom 
with  cbil)root ;  t>i»th  elbowH  were  4leforme<l«  and  this  defect  wa>4  thou^t 
also  to  have  existed  from  birth.  The  head  of  the  radius  could  be  felt 
in  front  of  the  outer  half  of  the  coronoid  process ;  extension  was  per- 
fect, but  flexion  \vi\a  limited  on  the  right  Biae  to  an  angle  of  70  degrees 
and  on  the  left  to  one  of  110  degrees;  both  hands  were  supinate<L 
Exeihioii  of  the  lefl  elbow  was  done  by  von  Langenljeck  with  the 
object  of  increasing  it,s  range  of  motion,  and  the  child  died  in  ooiMe> 
quence  of  the  ojicratiou.  The  S|>e<'imen  showed  that  the  trochlear 
Hurfnce  of  the  humerus  was  narmwed  in  front  by  exten:^ion  upon  tt  of 
the  exceptionally  large  circular  surface  for  the  head  of  the  radius.  Tbe 
articular  HurfJM^e  of  the  ulna  wan  normal,  but  the  radius  wn^  not  in 
contact  with  it. 

Allei»'s  specimen  was  taken  from  the  body  of  an  elderly  nifln  with- 
out history.  Both  ell>ow8  were  affected  ;  flexion  was  normal,  cxten!>ioii 
|>os.sible  only  to  a  right  angle;  rotation  was  entirely  lost,  the  HmU^ 
l>eing  fixed  in  pronation.  Both  radii  were  displaei^  bac*ku*artl,  but 
only  the  left  elUjw  is  descrilM?d  in  detail.  The  specimen  wa^  not  pn»- 
sont<Ml  as  an  example  of  congenital  dislocation,  but  only  t*t  show  the 
changcH  cttected  in  the  Ikjuc^  in  c*mst*f]uenee  of  unreduced!  dislm^atjon 
in  C-arly  life.  These  changes  modified  the  shajK^  of  the  hiwer  end  of 
the  humerus  an<l  of  the  radius.  The  radius  crosst**!  the  fnuit  of  Uie 
ulna  and  wa^  united  with  it  by  l>ouy  nuion  for  a  dislamvof  nlxjiit  thrpo 

>  Hninphiy  :  Mp(lico-<'himrKic«l  Tranncttons.  vol.  xlv.  p.  21M. 

>  Hhtimii  :   HitM.  <k'  1u  .S^irii-U'  AiihI<>iuU|Iic,  I?VM,  p.  56. 

'  Mi{'u:ltt'rlich  :   Ar^ h.  tVir  kliii.  I'hir ,  INr>.  vol.  vi.  p.  2ia 

•  AIU>u  :  <*liuK'  '^  Innnml.  I'c^'.  vn|.  xiv.  p.  4-t,        *  U»iuilhHi:  Lioo.  «lt%,  il flBK. 

•  I'hllUiis:  Kii  J  Jiiurnai,  IhKl.  vul.  I.  p.  TTH. 
'  l*rp-.Smith  :  i. ,     -i.  vol.  ii.  p.  WW. 

•  HWIlt   Ijilirrt.  ISSfl,  vi.l.  U.  p,  W» 

•  Ucnkovit«:  Wiener  med.  TNtrMe,  KcbrOKry  12,  12908. 
>*  Krunlvin  :  Dnuucliv  i:biriirgle.  Lief.  SB,  p.  07. 
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inches  at  tlicir  iipp<T  |xirl ;  Ik'Iow  tlii.-^  part  i\\v  &ihnA  of  the  radius  was 
miidi  tliirkcni'il.  The  iirck  of  thr  iiitliii.*  ^ixs  line  an*l  «  half  itirhus 
h>n>f,  («)  that  the  hfinl  was  rarrii*<l  woll  n|iwar<l  U-hinil  llif  hunuTiH  on 
th<*  inner  Hiilc  of  the  ohHTatKHKntifl  thisuvrrriilinj;  was  furthrrincn'ust^ 
by  the  abnornml  ^n»wth  of  tlio  extrriml  trtindylc  downward  uiul  out- 
ward, the  i*xtt*nt  ilownwartl  uf  llie  ]ti:ruwth  Ihmuj;  estinitUe*]  at  half  an 
inch.  Tho  iriH'hloar  surface  wsa  defnrmetl.  nininly  by  tho  h>Hr«of  much 
of  itA  inner  lip.  The  olecranon  foss:k  whm  8o  far  tilltMi  up  that  the  t»ep- 
tunj  l>ctwt»en  it  and  the  cNininoid  fossji  was  nn<*-thinl  of  nn  incli  thick* 
The  eliafl  of  the  ulna  wa)*  small  ;  its  l*twer  «-n«l  wum  uorinul  and  pre- 
MTN'wl  the  usual  relations  with  the  radius.  The  ;«p<*einiru  appears 
clostdy  to  H'semble  those  of  iht-  earlier  cases  reported  by  tSanthfoit, 
Dubois,  aiul  Verneuil,  and  luu^  as  much,  or  as  little,  n'oson  to  be 
thought  eonp;niud  aH  nH»tst  of  the  othen?.  It  it^  of  value  iii  tlie  inter- 
pretation of  the  changes  observed  in  other  B[>eeintens. 

Ilt'rskovits's  jiatient  was  a  loan  twenty-one  years  old  ;  the  head  of 
ea4*h  nidiuH  was  displaix'd  backward  aud  outward,  the  c:ipitclluin  small. 
Flexion  wan  nearly  comnletc,  extension  to  135  degrtH*s,  pronation  cotn- 
plete,  feupinatinn  h*st.     No  histori*  of  injury. 

For  tletJiiU  of  other  cas4*s,  see  (ir»t  edition. 

The  ar^umentit  upon  which  the  attribution  of  a  conpeoital  rliaittot^r 
was  l>ased  in  most  of  the  ohler  cases  and  in  those  of  Humphry  ami 
Hayeni,  and  which  appiv  ei^pially  well  to  Allen's.,  are  the  exislen«»  of 
the  deforndty  on  both  sidch  and  the  ehanjjes  in  the  sbaiie  of  tlie  artic- 
ular ends  of  the  Imoeci ;  in  Humphry \s  and  in  r>cvil!c'8  there  \»  in 
addition  the  lack  of  the  lower  jiart  of  the  ulna. 

The  irrepidaritien  hi  the  h»o»es  may,  in  iKirt  at  least,  l>e  fairly  attril>- 
uto<l  to  the  chan^  in  their  relations,  is|»e^ially  the  very  notable  one  of 
elongation  of  the  neck  of  the  nidius  rejK>rti'»l  in  several  cases.  This 
18  iu  keeping  with  similar  iustunee«t  of  overji^rowth  at  other  points 
wheix?  the  normal  conditions  of  pressure  have  \)eet\  lost,  and  with  the 
ooinci<lent  eKtn^tion  downwanl  of  the  external  ci»n<lyle  of  the  humerus 
noted  in  Allen's  iii-nc  and  in  one  of  R.  \V.  Smith  utioted  by  Ourll.' 
It  reijuipcs  only  that  tlie  displacement  should  oct'ur  f>efoiv  the  growth 
of  the  bkelelou  w  complete. 

The  only  recorded  caai*  of  dislocation  of  l>oth  bones  of  tlie  forearm 
at  birth  is  one  rejHtrte*!  by  Chaussier  and  quoted  by  Ping«ud,*  A 
young  woman  durinj;  the  ninth   month  of   |>'  >    felt  her  child 

move  so  vig<»n>usly   that  she  almost   lost   C4ni-  — .     The  move- 

ments were  rept^itetl  three  times  in  the  eourw?  ot  ten  minuter ;  delivery 
took  y\iXix  normally  at  term.  The  child  wan  weak  and  presented  a 
oompfcto  dislocation  of  the  forearm  l)ackward,  ^[algaigne  thought  it 
proroble  that  the  lesion  was  pr<sluce<l.  not  by  the  convulsive  action  of 
the  niUM*les,  but  by  the  striking  of  the  limb  agtiin^t  the  wall  of  the 
utcniA. 

A  few  instances  of  disloc^ation  due  to  pathologicjd  changes  witliin 
the  joint,  niich  as  funpnis  arthritis  or  relaxation  of  the  Itgnnient^  in 
the  c«>un»e  of  an  acute  illnesti,  have  lxH*n  rep<»rt«l. 

*  (liirlt:  f>ic.  rU.  p.  3»). 

>  PingMid:  Met  KncTr1o|iMk)iii*  dm  8c.  MM..  »rl  Cbad«.  |».  SMI. 
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DISLOCATIONS  AT  TUE  WRIST, 

Dislocations  of  the  Lower  Radio-ulnar  Joint — of  the  Hadio-carpal  Join 
the  Carpal  Bones — Carpo-mctacurpul  Di»h>cations. 

DISLOCATIONS  OF  THE  LOWEE  RADIO-TTLNAR  JODTT. 

TiiKSK  dislocations,  obscurely  mentioned  by  the  earlier  writers,  were 
first  deHcrilKHl,  aocordiug    l«  Malgiiigne,  in    1771,  bv  Dcsault,    wlio 
reported  tive  cases  and  said  he  had  observed  a  great  number  of  othem 
He  Hpoke  of  the  injury  as  a  dislocation  of  the  nidiiis,  hut    Bovcr  and 
Dupuytren  preferred  to  «dl  it  a  disk>cation  of  the  ulna^  and  their  cb(jioe 
has  been  generally  accepted  and  followetl.     I?oth  tmunuitic  iimi  /jtit/to^i 
ImficaJ   forms    have    been    described.     The  rep>rte<l    ais4.s    nrv   com- 
paratively i'ew  if  those  cases  are  excluded  in  which  tlie  injury   is  a 
ctnnplication  of  a  fracture  of  the  lower  end  of  tJie  radius,  and   ihcee 
injuries  observed  in  yiuing  ehildrtMi  which  are  ;^nendlv  thniigbt  to  be 
a  ^iubluxution  oi'  the  head  of  the  radius,  but  which  some  considered  dU-, 
locations  of  the  lower  end  of  the  ulna;  few  surgeons  who  have  reported 
their  experience  have  seen  more  than  a  single  case,     Tilhnunns'   col- 
lected 48  cases  in  addition  to  one  observed  by   himself,  of  which   tbe 
dishxattioo  of  the  ulna  was  forward  in  16,  hai'kward  in  18,  and  inwrnrd 
in  9,  and  in  5  the  direction  was  not  stated  ;  but  in  .M  of  the  first  gnmp, 
H  of  tiie  second,  all  of  the  thinl,  and   I  of  the  fourth,  there  wivs  al^a 
fracture  of  the  radiu^<,  and  in  4  others  the  ulna  [»erfonited  the  skin  ainJ 
there  is  reas^Mi  to  think  the  radius  also  was  fr-acture4^l.     Excluding  iIm 
cases  complieiite<l  by   fractun*  and   including  only  3  of  Dei^ultV  5, 
there  remain  VI  di^lixrations  forward  and   10  backward  ;  to  the^^'iiiar 
be  adtleil  "1  backward  and  .*{  forward  seen  or  collccteil  by   Hamilton,  3 
forward  collecte<l  by  Poinsot,  1    forward  of  my  own,*  1  forwartl  by 
Hoist,*  and  .'J  Imckwar^l  by  Ridlon,*  Hornx^ks,*  antl  IJerger,'  niakiug 
a  totid  of  these  two  varieties  of  20  forward  and   lo  backward.     The 
reported  dislocations  inward  or,  more  strictly  speaking,  d(»wnward  and 
inward,  are  really  dislocations  of  the  broken  end  of  tlie  nidins  and  the 
attacheil  carpus  upward  ;  to  these  may  be  addtMl  »ls«n  the  few  cases  of 
dislocation  of  the  head  of  the  radius  (q.  v.)  in  which  the  entire  booe 
has  been  displaced  upward  along  the  ulnu. 

Dislocations  Backward  (of  the  Ulna). 

The  cause   in   most  of  the  cases  tabulate<l  above  was  exaggerated 
pronation  rtf  the  wrist ;  in  some  the  met^hunism  is  not  indicsatcHl,  and 

■TUlnunos:  Arch,  dcr  Hcilkando.  IS7i.  vol.  xv.  p.  !M&. 

■Stimson;  N>w  York  MtMlirnt  Jniiriml,  Miir  2S,  Xmk. 

•  HnUt :  CviitmUiI.  Vat  Chlr.,  .Itine  20,  IHIU. 

•Kldloii :  New  York  Medical  Journal.  April  'A  ISDl. 

•HorrM-Ju:  LAiieet,  Jnne  87, 1801.  •&«?«»:  L'Unlon  MM,  April  ta, 
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in  others  it  is  not  clear.  A  few  of  thciUf  I>cAii(iIt.  DiigAa,  llenilu,  have 
Ixjcn  incliKlwl  either  liy  thcMir^reon  himH«?lf(Ii*»n<iu)  or  by  olher  writers 
among  ili.^ltKtitions  of  the  U|i|H'r  end  <»!*  the  nuliuin  hv  eliingutlun,  and 
in  thetio  the  injury  was  prixhu't-d  in  very  young  ehildrou  by  traction 
upon,  or  lorocd  pn>nation  iif»  the  hand.  Soinotimtfs  the  exaggerated  pro- 
natiim  Ims  l»con  etlwi*?*!  by  cxtcmni  violcneo,  ati  in  Beyer's  case,  in  which 
a  lad  en^eiKJ  hi^  hand  brtwei*n  the  hpnkes  of  a  moving  wln^*l ;  sometimes 
by  niUMMilar  action,  as  in  ono  of  I>etiaultV,  a  washerwoniati  \vh»r  was 
wringing  clothes,  or  in  one  of  Roptietta's.  a  carpenter  who  was  drilling 
a  hole  in  a  plank  ;  Dalcchamp's  patient  was  bitten  at  the  wrist  by  a  horse. 

The  |Nitholi)gy  ha«  not  been  shown  by  direct  examination  of  either 
recent  or  oUl  cashes,  and  the  only  experiments  bearing  upon  it  are  thoAe 
of  Goyrand,  »|Uote<J  in  Chapter  XL VI.,  and  they  i»how  only  that  by 
exjiggrraltHl  pronation  the  triangular  fibro-cartilagc  uniting  the  mdiiis 
aiMl  ulna  could  l>e  carrieil  .so  (hr  forward  as  to  clear  the  end  of  the  ulna 
entirely  ;  he  did  not  muveeil  in  producing  bv  this  means  a  di.sh>cation 
tliat  Mould  maintain  it^self  without  the  aid  oi  pressure  u|Hm  the  hand. 
It  s^eems  probable  that  in  tiie  eltni(»l  cases  there  was  also  rupture  of 
the  [K)sterior  nidii>-ulnur  ligament. 

Symptoms.  The  hand  is  slightJy  or  markedly  pronated  ;  it«  adduc- 
tion has  lK»en  note*!  by  »)nu*,  and  diminution  of  the  transverse  diameter 
of  the  wrist  by  others.  Flexion  and  extension  of  the  wrist  are  free; 
Aupinatiou  diiiioult. 

The  detormity  c^msists  in  a  marked  projection  of  the  lower  end  of 
the  ulna  on  the  Imck  of  the  wrist,  and  a  corres|>onding  depression  in 
front ;  ilie  ulna  nmy.  in  mlditlon,  slightly  overlap  the  end  of  the  ratlins, 
BO  that  its  axis  if  prolongiHl  dowuwanl  would  iml-s  to  the  middle  ting<*r. 

In  (^intuM-tion  with  tliese  may  be  mentioneu  a  unirjue  case  re]K»rte«] 
by  Sehtnid  '  of  dislocation  of  the  radius  fomard  from  the  ulna  and 
carpus,  caused  by  a  fall  upon  the  hand. 

The  tlirtgnosis  appears  to  be  easy.  Malgatgne  rails  attention  to  the 
danger  of  mistaking  the  cause  for  the  cfTcct  in  old  cases  in  which  the 
dish»cation  follow;^  a  chn:inic  arthritis,  and  also  of  overlooking  an  asso- 
ciatitl  fnu'tun^  of  the  radius. 

Bednction.  Reduction  has  always  been  readily  eSected  by  direct 
pressure  on  the  radius,  aided  sometimes  by  abrlnction  i»r  .supination  of 
the  Imud  ;  ocesiBionally  supination  alone  has  l>ecn  suthcient.  Kvcn  in 
old  eases — sixty  davH — rtHuiction  ha.^  been  m^ily  made, 

lieeurrence  hnt*  l>een  note<l  in  three  casm.  In  oneof  Hamilton's  the 
disl(M^t)ou  had  exiitni  twenty  years^  but  the  movements  of  the  limb 
were  perfect. 

Dialocations   Forward  (of  the    Ulna). 

nish»cation  of  the  lower  end  of  the  ulna  forward  appears  commonly 
to  have  been  caused  by  dire**t  violence  acting  in  op|K>site  directions  upon 
the  lower  ends  of  the  nwliua  an*l  ulna  while  the  hand  was  more  or  less 
BUpinated.  It  does  not  elenrly  iip{Hmr  that  the  cause  has  ever  acte<]  bv 
carrying  the  movement  of  supination  lH.*yond  ita  normal  limit,  although 
it  is  not  improbable  that  ihij*  was  the  ease  in  one  or  two  instances. 
'^liioM  :  CcirrMpondelift'nUUd-  Wfirtt^mbrfg  &r*U.  LAndrmtiia.  Norembrr  16, 1H08. 
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No  pofllrmoftem  ezamiiattoti  has  been  retv»rt«l,  and  tlie  fmiliakif»T 

of  the  injury  can.  therefinv,  inly  l>e  inferred.     lV"<tull,  h 

with  a  specimen  of  an  old  dislocation   in  the  *r»ilavtr  of 

vcars  oid  ;   the  liaml  crnihl  nni  he  extencknJ,  ami  mtaticMi    wa?^   vviy 

limited.     The  signtoiil   cavity  of  the   railiud  was  dltcd  with   cclluLur 

tissue ;  the  head  uf  the  ulna,  situatetl  in  fmnt  of  this  cavity,  reatc*!  (»n 

a  ieMinuiid   btjne  to  i^hich   it  wa«  attaehrd  by  a  capMiIair   ligmioeaL 

Other  injuries  bad  ojntributeti  to  the  loa»  of  mocioo. 

In  an  entirely  unitjiie  case  Pfj«»rtod  by  Valleteau '  the  didJocstioB 
was  rv>nipound.  The  |iatieut*s  fori'arni  luul  been  caught  lietwcv-n  the 
fipokcs  of  a  moving  wheel ;  the  ulna  pnijected  tweuty-eii^i  linm 
through  the  «kin,  crotteiing  the  front  of  the  radius,  which  appenre  auC 
to  have  been  broken. 

Symptoms.  The  fnreami  is  jiartly  prunateil  or  in  varying*  <ic|"He>i 
of  {supination,  the  wrist  flexed  or  extended,  rotation  difficult  and  |mtii* 
ful.  The  lower  end  of  the  ulna  is  prominent  in  front,  with  a  cvcr^- 
sponding  depression  behind,  and  sometime*  displaced  toward  tkie  «Miter 
side  80  that  it  overlaps  the  front  of  the  nulius  and  its  axis  is  dirt^cled 
toward  the  middle  of  the  hand.  The  radius  maintains  its  nelatioM 
witli  tlie  i'aq>UK  In  my  oif^e  J  could  not  determine  the  poeiticia  <i^ 
the  triangular  fibn>-cartilage. 

The  di;ignosis  i:^  easy,  but  search  should  be  made,  as  in  tbe  preoed- 
ing  variety,  for  the  possible  ooexistenoe  of  a  fracture  of  the  raaiaa. 

The  best  method  of  reduriion  appears  to  be  by  direct  pre^^sore  apOQ 
the  ulna  and  counter-pressure  uu  the  radius. 

DislocationB  Inward  and  Downward  (of  the  Ulna). 

Dislocations  in>^*ard  and  downward  have  been  observed  in  conoeo- 
tion  with  fracture  of  the  radius  or,  very  mrely.  with  dislocation  of  itfi 
upper  end,  and  are  to  he  deemed  complications  or  incidents  of  the 
other  and  more  imj>ortant  injur)*. 

In  like  manner,  the  serious  Cf>mplioation  of  perforation  t>f  the  skin 
by  the  ulna  has  occurred  only  once  ex(.x*pt  in  connection  with  frmctuir 
of  the  radius. 

PittholiMjiral  didoeatifms  have  been  re|x»rted  us  tlie  conseqoeDee  of 
chronic  suppurative  arthritis  and  also  of  non-sunpurative  arthrttM 
provokt^l  by  a  sprain  or  by  a  fracture  of  the  radius.  Possil 
case  re|K»rted  b_v  Kopnetta.'  of  a  negro  who  sutfrre*!  from  an  li. 
dislocation  of  the  ulua  backward  gnidu.illy  prtKluccd  by  the  etTwtji  tif 
his  occu])ation  as  a  wooilitawycr,  Wlongs  in  this  category,  the  ligaments 
having  become  relaxed  in  oonsequence  of  an  arthritis  set  up  bj  the 
constantly  repeated  mechanical  violence  of  the  movement. 


DISLOCATIONS  OF  THE  RADIO-CARPAL  JOINT. 

Thes**  dislocations,  long  thought  to  l>e  ct»mnion  l»ecanse  fractiirr  of 
the  lower  end  of  the  rudiuti  was  liabitunlly  sup|xiMHl  *•■  In*  n  <ti.|iw-n. 

(  ViiUvtMa  ;  (fuette  Mfdioile.  lf<W.  p.  250. 

>  BogneiU:  AftthiTM  r^o.  de  MM..  1834,  vol.  v.  ^  386. 
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(ion  until  Diipuytren  forcetl  a  recognition  of  Uie  error,  are  now  known 
to  \jv  of  infrt'<|nci»t  tK-viirrence.  Diipiiytren,  in  the  vigor  of  his  cor- 
ruclion  of  the  crn^r,  went  to  the  other  oxtreino  an<i  pronoiinwd  ihtm 
unknown  or  of  very  great  rarity,  uud  tiiis  assertion  ban  colored  tlie 
pencnil  npinion  foneerning'  their  frequency  even  to  the  pretsent  time. 
The  Ktulistiesj  that  have  !>ia<*e  been  collecle*!  are  not  entirt*ly  trust- 
worthy, jH*rhnp5',  tor  the  error  in  diagnosis  apj»ears  8iill  to  l>e  made 
and  not  all  re|K>rte<l  csi.-*ei*  ean  lie  uidie^^itatingly  arcept*-*),  hut  there  is 
re£L<on  to  think  that  the  rarity  is  not  very  great,  and  there  are  enough 
well-uuthenticateci  trtines  to  make  it  {H>HftibIe  to  tnice  a  gt-neral  deseri]>- 
tion  of  the  injure'.  Malgaigne  collecteij  14  cases,  8  of  backwanl,  <>  of 
forward  dislocation.  l*arker'  ct>llecte<l  33  case**,  23  backward  and  10 
for\vanI.  Tillniann?^,'  1874,  c<dlocteti  24,  13  backwartl  nnd  10  for- 
wurti  ;  nnd  Servier'  in  1880  coIle<'ted  26  l)e«;ides  1  ohservifl  by  him- 
sielf,  13  backward,  13  forward,  and  1  outwanl,  o(  which  19  were  not 
contained  in  Tillniann's  poper.  I  naw  1  and  Cidlected  13  caties  pub- 
lidhed  l>etween  1880  and  1887,  12  l>ackwar<l  and  2  forward,  and  it  h 
worthy  of  n*ite  that  6  of  these  were  rejH>rtc<l  in  the  Uriiitth  Malicid 
Jonnial  within  six  weeks  of  one  another*  Mun*h  and  April,  1880,  the 
reportts  4>f  the  lust  4  having  l>een  ctdled  out  by  ihat  of  the  first. 
Albert  speaks  of  5  within  his  knowledp.-  or  obi*ervation.  Even  ?up- 
posing  Parker'tt  33  to  include  all  of  Malgaignc's  tuid  Tillnianns'e,  and 
counting  19  of  Ser\*icr's,  this  woidd  s^till  give  a  total  of  aUmt  70  cases 
nit>re  or  leas  well  authenticate*!,  the  «>rre<'tness  of  the  diagnosis  in  a 
number  oi  them  iK'ing  entirely  beyond  cpiestion. 

The  necessity  of  receiving  with  some  caution  those  «ipes  that  have 
been  observed  clinically  and  reported  witli  Mainty  detail  is  shown  by 
the  errors  in  diagnof^in  that  have  been  made  by  experience<1  surgeons 
fully  aware  of  the  difliculty.  Malgaigne  '  narrates  three  striking  cases. 
At  the  time  when  Dupiiytren  was  fin^t  questioning  the  correctness  of 
the  dingnt>Ni^  in  whicli  fnicture  of  the  lower  end  of  the  radius  was 
habitually  taken  to  be  a  backwitrd  dislotration  of  the  wriM,  a  jjalient 
iin^enting  all  the  usual  signs  of  this  injury-  died  at  the  IlAtel  Dieu. 
IV'llelan  declared  it  to  be  a  dislocation.  Dupuytrcn  a  fracture,  and  the 
former  did  n<>t  var>'  fnmi  his  opinion  until  after  the  last  stroke  of  the 
s(^il[)el  hail  exjMisccl  the  lH»ne  and  showed  the  injury  to  W  a  fracture 
with  crushing  «tf  the  lower  end  of  the  nidiuf^.  In  1834  Koux  made 
the  diagno*(ts  of  di*<tocation  backward  in  the  ca^  of  a  child  that  bad 
fallen  in»m  a  trc<^ ;  again  dissection  prove<l  it  to  be  a  fracture,  with 
M*p{iration  of  the  epipnysis.  8till  more  remarkable  wris  a  ciuse  reported 
by  diassiiignur '^  in  which  he  excised  the  projetrling  ends  of  the  radius 
and  ulna,  thinking  the  east.*  was  dislfK-alion  ;  on  t^ireful  examination  it 
prove*!  t<»  be  a  se]uiration  of  the  epiphysis  of  the  radius.  The  diffi- 
culty is  priibably  not  so  gn-at  in  dihliH-atiitiiH  ftf  the  carpus  fonvard. 

Thi"  disloeatiim  may  Ih^  c<»mplrtc  or  int*omnlete  backward  or  for- 
ward, and  in  one  caM*  was  ineomph*te  outwiirtl  ;  it  may  be  sloiple  or 

■  rftrkor;  TraniJicMoiui  of  tli«  8outli  Carolina  MfKlfcml    Aanaifttton.     .^bstnu!t  in  the 
Kew  Viirk  Medl«l  SM-ord,  IKTB,  voL  tI  p.  308. 

*  Tillniftnii*  :   \m  dt.  *  Merrier  :  OftBottP  Ifebdon.,  ItSfO,  p.  >U. 

*  Uftl|C»l|tn«i :  \j»c  clt..  p,  703. 

*  CbMMlffiuc  :  UalL  d«  1*  Socl^t/  d*  Clilr..  IMM.  p.  285. 
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compound^  or  ansociatcd  with  fracture  of  the  radius  or  ulrut«  Appar- 
ently fracture  of  the  edge  of  the  articular  surface  of  tl»e  racJiti^  on  Uk' 
aide  towan]  which  the  ctirpuA  i^  di»1f)cate<l  it;  not  infre<|ueni;  «iK*h 
fracture  uf  the  p<»sterior  liji  of  tlie  radiuH  is  known  in  tliis  <r*H%t\Xry  » 
''iSartuiis  fracture/*  but  it  appears  to  me  pro(>erIy  to  Iselotip  nmoD^ 
the  dislocations,  the  fracture  t>eing  only  nn  incident  or  cMniiptiostion. 
The  incomplete  dislocations  are  mainly  tht»^e  in  which  only  the  initer 
(Mirtiou  of  the  carpus,  the  scaphoid  and  semilunaris  is  di*hK*ttto<i  from 
the  radiuH,  while  tlic  inner  portion  maintains  \Xa  relatinns  with  tb* 
triun^uhir  fil>ni-cartilage  and  ulna  ;  this  variety  apftcars  to  hv  prodtierd 
by  a  movement  of  rotation  (pronation  or  8Upination)  in  which  cithvr 
the  radiu8  or  the  carpus  is  kept  stationary  while  the  other  tuovcs  away 
from  it ;  it  ap[H*ars  to  be  sometimes  associated  with  disturbance  of  the 
relations  of  the  lower  radio-ulnar  joint. 

In  addition  to  the  traumatic,  a  few  pathologic-ai  and  oongcnitol  d^ 
locations  have  been  re{)orted. 

Dislocations  Backward. 

Oauaes.  The  causes  of  this  dislocation  are  characterized  by  gnsrt 
violence,  as  a  fall  from  a  height  u]x>n  the  [Kilm  of  the  hand  ;  in  some 
cases  the  wrist  appears  to  have  been  flexed  foru*ard,  "doubled  tiuder" 
the  patient,  in  a  fall  while  walking,  or  from  a  slight  elevation. 

In  two  almost  identicnl  cuhcs,  Hillntth  '  and  Rydygier/  the  mode  of 
[irtMJuction  is  cletirly  shown  ;  in  the  former,  the  patient,  while  t 
with  the  p:dm  of  iiis  hnml  against  a  railway  car  in  an  c::-.  v  ... 
arrest  its  motion,  was  struck  upon  the  back  of  the  elbow  by  another 
car  moving  in  the  opposite  direction,  and  a  compound  dislocation  cif 
the  wrist  was  produce<i,  the  articular  surfaces  of  the  radiu'^  nnd  nlnai 
projecting  through  the  skin  (»n  the  palmar  surface.     Rydv;.'!  \^>t\xi 

was  caiij^dit  in  tlie  same  way  Iw^tween  a  wagon  and  a  wall  mi^    i„=-,ic  of 
which  it  was  moving. 

Pathology.  The  pathology  is  illustrated  by  a  number  of  po«vt-mortcin 
exMiniiiations,  and  by  s(mie  f^ases  cnmplicate<l  by  wounds  which  per- 
mitted direct  examination  i>f  the  joint.  The  autopsy  that  has  lx!>eo 
rc'porte<l  with  most  detiiil  is  that  of  a  cjis<»  ol»serve<l  by  VoilK-niicr,* 
ThejKitient  was  a  man  twenty-seven  years  old,  who  had  fallen  fnim  ilk? 
third  story  of  a  building,  and  received  injuries  which  cans^^ii  his  U^^itfa 
in  four  hours.  The  violence  that  caused  the  <Iislocation  of  the  wrist 
was  appartmtly  received  upon  the  ywdm  of  the  hand  while  in  dumd 
flexicm.  The  external  and  |»<ts(*'rior  li^ments  wert*  riJpture^l,  the 
anterior  was  torn  away  from  the  radius,  and  the  internal  was  intiid 
but  wa?;  sepanitcnl  fron»  the  ulna  by  avidsion  of  its  styloid  process. 
The  tendons  and  muscles  of  tlje  l>ack  of  the  forearm  were  not  torn, 
lint  had  been  stripped  off  the  radius,  bringinjr  with  tlu'm  tho  pcrif»- 
leum  nud  simdl  j)ieces  of  attaclunl  bone.  The  &n|»erticial  flexor  muiMrh* 
was  widely  (>crfonit<il  and  torn  by  the  styloiil  pnxiess  of  the  radiu«  at 
ita  innc^r  |M>rti<»n,  that  convs(M>nding  U\  the  iwulons  of  th«  iHn^  and 

'  nillrofli :  Kttih.  fur  klin.  I'hir.,  V"I.  ».  |».  <t01.  (]iit>tt>4l  hv  TtUmMimt. 
*  KydyKfrr:  DeutKhv  Zeitwhrift.  far  Chir,  InsI.  vol  kV  p.  *X». 
a  Volllettier:  Arch.  g^n.  do  M6d.,  IB3D,  vol.  vi.  p.  4iU. 
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little  iingerffy  the  reniaiiider  l>eing  piiMlioil  to  the  outer  side  tiigelher 
witli  the  nu*4liflii  nerve  un<l  nuliiil  vesw;!!*. 

In  Lenoir's  c«ise  a  nnrmw  fnipMient  of  the  |M)s*teri<>r  nrticiilnr  border 
of  the  rudius  hud  been  broken  off;  it  reniaine<l  attached  la  the  ca|>8ule 
jinfl  was  displaciHi  Itaekwnnl  with  the  carpus.  Thirt  ih  the  so-cjilled 
"  Barloii^is  fracture  of  the  nidius"  (p.  Ii89).  lu  no  otiier  uutopBV 
of  u  Iwekward  dislo<-4ition  hua  this  fnieture  been  rei>orte<l,  but  it  nas 
been  !iusj»ected  to  exist  in  some  <»f  the  caj*es  oUscrven  clini<'all_v,  and  a 
few  sp^eimens  of  the  reunite*!  i'nieture  without  history  are  in  exis^lence. 

In  a  case  quoteii  in  the  i  VnivulUait  fir  (lurnrffir^  1884,  p.  '279,  lK>th 
Htyloid  processes  were  bn)ken. 

In  one  of  my  own  the  semihmur  bone  retnaitied  attached  to  the 
radius,  and  the  scaphoid  was  broken. 

Of  the  incomplete  form,  that  in  whieli  only  the  outer  portion  of  the 
carpus  is  di^loented,  the  only  ease  given  in  sufficient  detail  is  that  of 
Dupuy:'  the  {Mitient,  a  voung  aiul  mtL<^:^ular  porter,  while  trying  to 
lift  a  cask  had  hi.s  hand  forcibly  Hupiuated  while  the  radius  remained 
pn)nate<l.  On  examination  two  hour?  later  the  hand  was  found  flext-d 
and  half  supinate<l,  while  the  radius  was  pronated.  llttth  &.tyloi<l  pro- 
cesses could  Im?  distinctly  felt,  that  of  the  ulna  in  its  normal  relations 
with  the  carfHis,  but  that  of  the  radius  and  tlie  articular  surface  of  the 
latter  pntjectiug  as  a  ridge  on  the  posterior  as|j€ct  of  the  wrist.  No 
crepitus  ;  no  shortening  of  the  limb.  Heduction  was  effected  by  trac- 
tion and  direct  pressure. 

In  sliort,  the  dislocation  is  habitually  aeconipanied  by  an  extensive 
lacemtion  of  the  ligaments,  espe<'ially  the  anterior  ami  external  ;  avul- 
sion of  the  iH>stcrior  lip  of  tlie  articular  surface  of  the  radius  may  take 
the  place  of  rupture  of  the  |>osterior  lipiment.  The  extensor  tendons 
are  lifted  from  their  grooves  but  not  torn  ;  the  flexors  may  be  torn  or 
pushes!  to  the  outer  side  by  the  projecting  mdius  ;  the  nie<lian  nerve 
and  nidia!  arter>'  have  always  escaped  injure-,  even  when  the  radius 
}mv<  Ik-cu  driven  through  tlie  skin.  The  carpus  nuiy  Ini  displaced 
dirwtly  backward  so  as  to  rt»st  ujjou  the  posterior  surface  of  the  radius, 
without  cliange  in  the  relations  of  the  several  l>onea  tliat  constitute  it, 
or  with  more  or  less  sepanition  of  them  from  one  another,  the  semi- 
lunar Iwjne  in  two  cases  being  completely  detached  from  the  others  and 
remaining  attacheii  to  the  radiu?! ;  or  the  displacement  may  Ix'  complete 
only  on  the  radial  side,  the  movemeut  being  one  of  rotation  (supina- 
tion) of  the  earfms  turning  on  its  inner  side  as  a  <^ntre.  A  superficial 
transverse  rent  in  the  skin  on  the  palmar  surface  of  the  wrist  ooserved 
in  one  case  was  proUddy  caus4*<l  by  overstretching  of  the  skin  across 
the  projecting  vmi  of  the  nidius. 

Symptoms.  The  deformity  bears  a  close  n's«'mblance  lo  that  of  ( 'olIes*s 
fnictnn*,  Imt  vet  tlie  cliffrn*nws  are  such  that  AllxTt^  sayn  he  was  able 
to  make  the  diffen-ntial  diagtiosis  at  sight.  These  diffi-renees  are  that 
tlie  swelling  on  (he  anterior  asjxN^t  of  the  wrist  and  h>w»T  part  of  the 
fim^arm  extends  furtlwT  <l"wn,  nearer  in  \)\v  hnud,  in  di^hn^iion  than 
in  fmetuns   reaching  even  lo   the  Imlt  of  the  thund>,  and  ends  more 


>  txipujr :  Jonm.  dc  Itnitlf^tiT.  July.  ISSO.  qnotrd  by  TlMmAntui- 
•  Albert:  (liiiurK..  vol.  U.  ]■.  44a 
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abruptly  ;  that  on  the  bock  of  the  wri»t  i»  more  sharply  oatlirn**!  at  ha 
up])cr  bonier.  In  aJditioii.  the  liaiul  and  u'rist  are  c^mtautily  in^^r^ 
flexed  upon  the  forearm  and  less  movable  in  dislocation,  ntvtl  uiay  be 
addiicted. 

On  palpation  tlie  styloid  processes  «ihould  be  recognized,  aiid  thrir  rrl*- 
tions  to  L-ach  other  and  to  the  bones  of  the  hand  and  wrist  detA*miiurd  ; 
in  fracture  the  8tyloi<l  pnx^ss  of  the  radiu^i  is  displactil  upwanl  Ui  vr 
above  the  level  of  that  of  the  ulna,  it*  distance  froiu  the  liea"!  «*r  tK*» 
Hoeond  metacarpal  Ijoric^  for  Instance,  is  unaltered  ;  while  in  di-' 
the  Htyloid  proees^  of  the  radius  remains  on  a  lower  level  than  : 
the  ulna,  and  its  distance  from  the  head  of  the  second  metacarpal  bone  ui 
lessoned ;  it  is  also  further  removed  anteriorly  from  the  Imck  ot  tite  wrutC 

In  some  of  the  cases  the  upper  nmi^in  of  the  dorsal  swelling  could 
1m?  distinctly  felt  to  be  hanl  and  roundcii,  the  convexity  dinM-ti-d  upward 
and  the  bony  tlii<.'kness  of  the  wrist  to  be  notablv  inere4U-H.Hi  anteit>- 
posteriorly,  and  movable  up<:»n  the  shaft  of  the  radius.  The  Bntenor 
swelling  is  hanl  and  irregular. 

Keiluction  has  usually  been  easily  efll&cted  by  traction  upon  the  haiNl 
and  direct  pressure  on  the  carpus,  and  as  a  tendency  to  reeurr^noe  is 
not  to  be  antici {Kited,  uo  other  dressings  are  needed  than  such  as  Trill 
secure  immobility. 

In  com[Kfund  cases  the  treatment  should  be  rigorously  antiaepdcy 
with  ample  provision  for  drainage.  Many  surgeons  think  that  u  iMir- 
tial  excisitm  in  such  csnAes  favors  recovery  without  accident,  but  I  iH'lteve 
that  opinion  to  be  a  survival  from  the  pre-antiseptic  days,  atid  that 
cleanlinesa,  drainage,  and  rest  will  make  excision  uimeoessary. 

The  prognosis  is  favorable  in  the  uncomplicated  cases,  aod  even 
when  the  dislocation  has  remained  unn^duced  the  re-«stablishniont  of 
the  functions  of  the  joint  has  been  satisfactory. 

Dislocations  Forward. 

The  <^uses  of  the  fonvnrd  dislocations  have  commonly  been  a  forci- 
ble liending  of  the  hand  forwanl  or  l>ackwanl.  In  two  casen  it  waa 
direct  violence;  in  one  <tf  them,  Moore,'  the  fall  of  a  heavy  wtfight 
upon  the  wrist  while  the  latter  was  resting  on  the  ground  (the  account 
doc'^  nr»t  state  whether  the  forearm  was  resting  on  its  anterior  or  |h«- 
terior  Kurfaw);  in  the  other,  Dieu,'tlie  patient  was  kickcil  on  the  bark 
of  the  hand  by  a  horse*  » 

Pathology.  Seven  autopsies  have  been  reported.  Malic,*  lictenneitr/ 
(.'ollin,*  Jarjavay,"  IV>incl,'  Ooo<lalI,'*  und  DuKir.*  In  a*ldit ion,  there 
is  a  cnmpfiiind  <lisloc*ation,  for  which  Bninsby  (.'no|MT''  nmpii(»ti*<]  ;  iho 
position  anil  extent  of  the  woimil  arc  not  stntcd,  the  only  detail  that  u 

>  M«OT«:  New  York  Mcdie&l  keoonl.  ISH).  toI  xvUi.  p.  MS. 

*r>i»'u:  Bull.  li.  I   ■      '    '  '"  '^-'      -■?»«. 

•  M«Mtr :  Qiint«Ml  ■  vior 

•  I^clcuticur:  Hn  ',  vol,  xW.  p.  148. 
*(\>lUii  ;   IlHil  ,  iMt.  i>.  .UTi.  *  JuriavAjr:  tbld^  itl 
'  Buiiict :  Hull,  do  l»  kocUt^  dc  rhimririo,  1409.  p  Zll     ThU  efiecimvn  WM 
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(fiven  being  that  'Mhe  flexor  tendon  of  the  tliiimb  was  torn  through." 
Thise  autopsies  show  rupture  of  the  ant*?rior  am!  externjil  hiteral 
]ig:inients,  anil  sotnetiiaes  of  all,  tlie  ejirpus  In'ing  displuf^^Ml  well 
(ipwanl  along  the  anterior  a-spect  of  the  radius  and  ulim;  in  one  case, 
(iiMMlall,  the  <N»nnf'ftiou  between  the  semilunar  and  cnneiforni  wiw 
destn)yed,  the  hitler  iMine  retnining  its  normal  relations  with  the  trian- 
gular tibroH'urtilage,  while  the  stnphoid  and  semihinar  with  the  rest 
of  the  earj»ii.s  were  dLsplaeeit  forward  anil  upward,  wj  that  these  two 
bone8  |>as6ed  uver  the  free  torn  bunler  of  the  ligament  stretelnng  fntm 
tile  styloid  proix*!^  of  the  nidiu.>4  lo  the  cuneiform,  which  was  thus  let\ 
interposed  between  them  and  the  articular  surface  of  the  radius*  :ind 
prevented  complete  reduction.  Apparent  reduction  was  easily  eflivted 
during  life,  but  the  displaceaieut  at  ouee  recurreil ;  there  were  other 
wounds,  and  the  patient  died  of  tetanus  on  the  eighth  day.  The  ante- 
rior lip  of  the  articular  surface  was  broken  off  in  two  ciLses,  and  in 
one  of  these  and  another  the  styloid  prooess  of  the  radius  was  broken 
off.  Fnicture  of  the  styloid  process  was  observed  clinically  by  Mnl- 
gaigne,  and  fracture  of  the  anterior  lip  was  susjiected  in  a  ease  treate<] 
by  me  in  1882,  l>ecause  of  crepitus  perceived  during  re(hietii»n,  and 
l»ecause  of  the  facility  with  which  the  disliK-ation  covdd  be  rc<hiccd  and 
n*pro(hice*l.  IV>inet  says  that  in  pro<iucing  the  <Iisl(K*ati(»n  upon  the 
cadaver  he  always  fractured  the  anterior  lip  of  the  radius. 

Symptoms.  The  hand  may  occupy  any  [Ktsition  lK;tw*een  moderate 
donail  and  palmar  flexion,  the  latter  being  the  more  common,  and  the 
fingera  slightly  ilcxed.  Voluntary  and  passive  tnovements  of  tite  wrist 
are  restricte<l  and  iiainful.  In  a  case  re(M)rted  by  l^>lan4l,'  a  Ixiv  twelve 
vcars  old,  whi>  had  fallen  five  or  six  feel  and  stnn'k  uyxm  the  iMick  of 
his  flex(Hl  right  hand,  the  wrist  was  lunnovable  in  right-angled  llexion 
and  the  fingers  were  flexed  into  the  palm  and  could  n<it  Im^  straightened. 
During  the  struggles  of  etherixatioti  the  iMtiies  snap|»ed  Itack  into  place; 
there  was  no  tendency  to  recurrence,  and  the  Imjv  made  a  prompt  reciiv- 
er>',  using  the  hand  freely  in  a  few  day.s.  The  deformity  consists  in  n 
niarkeil  depression  on  tlie  l)ack  of  the  wrist,  the  up[>er  bonier  iif  whioli 
is  nmrkeil  by  the  sharply  projecting  outline  of  the  radius  and  the  end 
of  the  ulna,  and  in  a  correi4|>onding  rounded  prominence  on  Uie  front 
of  the  wrist,  formed  by  the  displace<l  carpus.  The  hatid  appears  to  be 
ahortencHJ  at  the  ex|>eiL*4t^  of  the  wrist,  and  an  actual  shortening  cau  be 
demonstrated  bv  nu^aHurement  from  the  styloid  pnKV?*  of  the  radius 
to  the  finger.     The  anten»-pi»sterior  diameter  of  the  wrist  is  incrcjiscfL 

In  the  old  cusen  (Collin.  Jaijavay,  Oiunct)  a  new  articular  surface 
had  forme<l  on  the  anterior  snrfjice  of  the  nuliiis  and  ulna,  in  two  of 
the  rates  a  full  inch  above  their  lower  ends.  In  (*o]Iin*s  the  limb  was 
equal  in  strength  and  freetlom  i»f  use  1*>  the  otlier.  and  alt  the  move- 
ments were  complete  rxcn-pl  thos*.'  of  abductit»n  and  adduction  of  the 
wrist,  in   which   there   wa*  nlight  and  greater  Io(4S   n*s}>ectively. 

Hc<biction  has  Imh-u  easily  rf1i»ete<l,  with  or  without  ana^thesia,  by 
traction  U|H»n  the  hand  or  l>y  direct  |in*jssure  on  the  displaoml  iKmrs  ur 
by  a  cfimbination  of  the  two.  In  my  cdm*  slight  dispUoement  forward 
l^crsistcti. 

'  Bolaud :  Pbl1adi>lt>hU  Mttliral  Timm^  li<7y,  vol.  f  s.  i*.  4X1^ 
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Dislocations  Outward. 

Of  this  form  of  dislfy^ition  only  one  ease  has  been   rcportec^ 
Chapplain/  "f  Mar-^eilles.     The  patieot  was  a  man,  forty-** -xi-n 
oldf  who  liail  &Ilen  from  a  height  of  four  metres,  the  w  t 
body  J>eing  rc*ceivLHi   ufH>n  his  left  hand.     The  haml  wa*  v^  i-i. 
plai'ed  to  the  outer  tfide,  and  through  a  wound  situated   upon  th- 
side  of  llie  wri.st  the  bones  of  the  lorearm  pn»jfi.'ted  an*!  >  ;r 

entire  articular  surface.     The  wound  of  the  skin  exri  i  !  .- 

junf^tlun  of  the  posterior  and  internal  surfaces  of  the  wrir*c  .^t  h  i  i 
the  latter,  and  half-way  across  the  anterior  surfaw.  The  stylo:* i  pn^^ 
cess  of  the  radius  had  lieen  broken  off,  and  it  accoai^mnied  the  «^rpu9 
in  Itii  displacement.  The  pisiform  was  almost  complet^^Iy  detacncd 
and  cnisherl ;  the  connections  of  the  semiltHmr  with  tlic  crarpaj  bocm 
had  hx:*on  nipturoi],  and  ii  jiresorved  its  n*laii<Hw  with  the  nulius,  Tbon 
was,  in  addition,  a  dislocation  of  the  c1Ik>w  liackward. 

The  fragments  of  the  pisiform,  the  styloid  process  of  the  rwJtuA,  and 
the  Sf^milunar  were  removed,  and  the  disl«x*ation  cafilv  reduiwxl.  A 
single  suture  was  placed  at  the  centre  of  the  wound,  anf]  the  linn^l  and 
forearm  were  thicKly  enveloped  in  (M>tton  firmly  bound  on  (Ctiicrin'a 
dre&sing).  A  second  dressing  was  applieil  on  the  eleventh  dnv  and 
removed  on  the  twentv-second,  when  a  large  abscess  was  found  on  the 
back  of  the  hand  ancf  foreonii,  and  the  wound  made  at  the  titnc  of 
the  accident  nearly  healed.  A  subsequent  note,  five  and  a  Imlf  months 
after  the  injury  was  rect;ive<l,  states  that  the  wounds  were  all  hmlovl, 
the  phaliiri^cal  and  nietaciirpo-phalangeal  joints  Irnd  almost  etitirelr 
regained  their  mobility,  the  wrist  was  completely  ancbylosod,  and  Um 
elbow  ouly  slightly  movable. 


Pathological  Dislocations  of  the  Radiocarpal  Joint. 

These  dislocations,  so  far  as  they  arc  due  to  destructive  di.s<'3L-io  oT 
the  joint,  are  of  sec<jndary  intercist,  and  do  not  readily  lend  theinsi'lvcs 
to  a  general  description.  Afalgaigne  quotes  a  few  a^scs,  generally 
re[M>rtcd  briefly,  of  dislocations  forwanl  that  have  been  slowlv  pR>- 
ducetl  in  (H)nHe<|uence  of  hydrarthn)sis,  artliritis,  permanent  f>ontractioo 
of  the  flexor  muscles,  and  the  rctracti«m  of  ciaitricial  hinds;  he  refer* 
also  to  two  cases  bricflv  nientione<i  by  Gu6riu  among  his  ixkngenitnl 
dislocations,  one  in  a  cliild  of  six  years,  and  the  other  in  a  girl  of 
fourttvn  ycMirs  with  incomplete  paralysis  of  the  muscles  of  the  fore- 
arm, in  which  the  dislocation  was  Imckward  and  upward  and  Imckward 
and  outward  rwr>ectively.  A  more  common  form,  one  that  lias  been 
seen  with  sufficient  frequency  to  have  received  special  study,  ia  the 
following: 

Spontaneous  Subluxation  Forward. 

This  affection  was  first  des<'riltc4l  by  Dnpnytren' as  a  mndition 
the  joint  which  might  Iw  mistJikcn   for  n  ilislotuition,  and  of  wliich  he 

*  '"ImppUIn  :  RuU.  de  U  HmiM^-  ilc  Chlniriric.  1H74,  p.  479. 
'  bupiiytrBn:  CJliuiquo  Chirurglc&liL  vul.  iv.  p.  200. 
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lia<l   sei?n  a  coimiilrrnhle  ntiniber  of  cases. 


espet' 


ialli 


n   men   w 
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ociMifmtions  coiTi{)t'lIo<l  tlicin  to  make  ro|»oatefl,  sudden,  and  violent 
tniction  with  their  liands,  as  in  working  a  press  (»r  dreading  cloth.  He 
Raid  that  under  the  influence  of  the«e  efforts  tlie  ligaments  of  the  joint 
Iwfiime  stretched  so  that  the  bones  were  capable  of  more  extensive 
change  of  pla<*e  than  wa«  normal ;  the  wirpui^,  being  no  longer  held 
firudy  against  the  iMHie?*  of  the  forearm,  yielded  to  the  traction  of  the 
flexi>r  uiiirscieA  and  .Hhitte<l  to  a  [Hjsition  in  front  of  their  lower  fiids. 
All  the  sign^  of  a  dislocation  were  prej*oni  except  pain  and  inflanima- 
tion.  The  more  or  h*s8  eouMderable  deformity  and  weakness  wure  the 
only  inoonveniences  o^  the  condition,  and  were  tuit  nnflicient  to  cnuHe 
tlie  patients  to  intermit  their  work  or  seek  medical  help.  Ordinarily 
the  deformity  could  l»e  redu<rc<l  by  traction^  but  it  recurivd  as  a<K)u  as 
the  part*  were  \v\\  at  rest. 

Malgnigne,  referring  to  this  description,  isavs  that  he  had  for  twenty 
years  vainly  sought  an  example  of  the  condition  in  the  largest  press- 
rooms of  l*aris.  and  had  met  with  only  one,  in  a  patient  thirty-six 
years  old,  in  wliom  the  condition  develoj>e<l  at  about  the  age  of  twelve 
years  apjmrently  a«  the  re?iult  of  tarrying  heavy  bunlens ;  in  this  rase 
the  carpus  was  ilisplaciMl  fnrwani  an<l  upward,  three  centimetre;?  almve 
the  lower  end  of  the  ulna,  and  one  centimetre  aliove  that  of  the  radius, 
the  antcro-wjstcrior  diameter  of  the  wrist  was  iive  and  a  half  ccnti- 
metren  on  tlie  tdnar  side,  btit  could  be  retluced  to  four  and  a  half  e*n- 
timetred  by  pressure,  on  the  radial  side  it  was  only  four  centimetre*, 
but  tlie  articular  e<lge  of  the  radius  [pfistcrior?]  wa^  much  depresseil 
and  apparently  inclined  forwanl.  Above  the  carpus,  on  the  anterior 
surface  of  llie  radiuei,  and  apparently  adherent  to  it,  was  a  bony  promi- 
nence. All  movements  were  free,  except  dorsal  flexion,  which  was 
notably  diminished. 

In  1878  Madelung'  read  before  the  Seventh  Congress  of  German 
Suntcons  a  |ia|K'r  ii|wtn  the  subject  bused  ujxin  the  observation  of 
twelve  cases  and  the  jMist-mortem  examination  of  one.  Of  his  twelve 
patientA  the  di^loe-atiim  was  unilateral  in  t^n  (four  on  the  right  side, 
nve  on  the  left,  and  in  one  the  side  wa&  not  noted),  and  bilateral  to 
two;  eight  patients  were  females,  four  roalea.  The  earliest  age  at 
whkh  the  condition  originated  was  the  thirteenth  year;  in  only  two 
cues  did  it  begin  after  the  twcntv-third  year.  All  but  one  of  the 
patients  l>clonged  to  the  working  clasa,  but  their  occujwitlous  were  not 
niarkc<l  by  grcjit  muscular  etforts.  The  sjx^-imen  was  obtained  from 
the  l>ody  of  a  woman  about  twenty  yi^r*  old.  The  appearance  of  the 
limb  was  m  typical  tliat  lie  was  fx>nvinciNl  of  the  corrcclnesfl  of  the 
diagnosis  of  KiKiutam^Mis  subluxation,  even  iu  the  absence  (tf  any  hislory 
of  the  ciisi*.  Then'  was  no  sign  of  chnuiic  iuHaniuiution  nf  the  bruics  of 
the  arm  i»r  of  any  part  of  the  skeleton.  Thr  limb  wa?;  fn»7.ru  and  then 
nuwn  longituiliually  in  two  places.     Th«'  first  furtion  wat*  umdr  thnnigli 
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aoflMRMof  CfMBm  eoaeenitnig  d^  Bstarr  of  the 
waa  anpourtrf  to  firamiae  mad  n^ori  opoo  it ;  thtj 
oaainned  me  <fiapwMH,  Tlie  padent  «b*  a  mso  twiauv 
old ;  tbe  injury  wagcaawd  bym  &U  frani  a  sving,  pnvbablj  opoii 
the  haek,  the  haod  betn^  csoefat  bKwcm  the  bodj  and  iba  ainaaiL 
When  be  caaie  to  the  faaB|i^m  week  later,  then  waa  do  awdiioe  or 
redoeas  of  the  regioa ;  oo  the  back  id  the  wtwC,  a  Jnyi'  Imoihli  bSmr 
the  edge  of  the  tadina,  «a»  a  depnanoii  belov  whseh  the  wrist  atal 
hand  had  their  Dormal  appeaimttoe,  and  above  wluchy  betwe«j>  it  and 
the  radios,  the  filler  recognized  a  ilietind  (noy  rvsistaaoe.  The  axit 
of  the  hand  waa  deriated  oatwanL  On  the  palmar  aarlaoe  the 
of  the  palnaris  hmgoa  and  the  thenar  and  bypothaaar 
prottiineot.  All  the  moventents  of  the  vrt^t  were  preaerved,  and  onlj 
Ibfced  Sexioo  was  painful.  Forced  ext«fnaon  increaaed  the  displaeeaoent 
without  notably  cnai^tng  the  fbnn  of  the  palmar  eurfiMse  of  the  wrvL 
During  flexion  the  pronineore  of  the  bead  of  the  as  magnam  wa«  leal 
apparmt  tlkan  in  the  other  wrist ;  the  BBoreraent  ndueed  the  disloeatioou 

The  treatment  ooosbted  in  m^atainiitt  the  hand  in  the  flexed  posi- 
tion ID  whleh  the  boDe  retomed  to  its  pnee  by  DK*ttn!»  of  a  miea  ban- 
ilage ;  it  was  began  eleven  flays  after  the  axviilent,  and  by  toe  luiirth 
day  the  pain  Imd  dtaappeared  and  tlie  wrist  hwl  regained  its  farm  mod 
functions.     The  bandage  was  worn  a  week  Umger. 

A  complete  dislocation  forwazd  has  been  reported  by  Richmond  ;  *  the 
patient  wit^  a  man,  forty-^ven  years  old,  who  fell  u|»)n  his  hatnd  Aion 
a  height  of  aU^iit  nine  feet.     The  hantl,  from  tlie  wn.<t  t    '  'loekloi^ 

was  very  nolieeably  shortene*! ;  there  was  a  pn>nuDent  (  t^^  fji' 

on  the  frock  of  the  wri^t  below  the  ends  of  the  radios  and  ulna, 
below  thiii  ridge  wad  a  marked  depression.     On  the  palmar  a^^pect 
baw  of  the  liand   wa.4  unduly  ppominent,  the  general  directii^n  of 
metacar]»I  bonen  being  (jiiite  aJtenHl  by  their  baaes  being  pu:$hed  ft 
ward  toward  the  palm.     Voluutar)'   flexion  and  extension  w*crc  lo9it« 
The  eu*U  of  the  radius  and  ulna  neemed  separated  soroewltat  from 
other ;  the  tnin«ivei>e  dorsal  ridge  could  be  demonstrated  to  be  the  firal, 
n>w  of  carpal  bonoB  with  the  semilunar  unduly  prominent ;  between  il 
and  the  laclius  and  ulna  flexion  and    extension,  although  reatrictcd, 
could  be  obtaine<J  with  con^idemble  case  and  without  crepitna*      Nooe 
of  the  i«rf>o-metJu^iriial  joints  had  su^taineil  any  injurj'.     f*  ;«J- 

miir  pn.»nunence  thr  tmpe^/jid  could  be  felt  place<l  more  ant*  ;  \.\n^ 

null  conj(iilemh!y  alM>ve,  the  level  of  the  tm|M'Kium  ;  and  nearer  the 
ulnar  Me  the  lietulof  theos  magnum  could  be  felt  slightly  overlapping 
the  ends  of  the  radius  and  ulna,  which  on  the  palmar  surface  wen* 
(juite  obseureil  ;  and  on  flexion  and  extensiou  of  the  hand  the  oa  mag* 
num  oonld  be  felt  to  ride  on  their  anterior  soirface.  The  displaoeniept 
of  the  UDCtform,  altJiough  distinct,  was  much  less  mi 
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The  priKliiction  of  the  deformity  in  the  cnses  observed  clinically  was 
always  ^nidiial,  re<|nirin^  from  six  ninntlis  to  two  years  rf>r  ilx  full 
dcvelopmi-'nt,  and  in  nu  case  could  it  Ik'  attriliutcd  to  a  traumatisin, 
either  slight  or  acvere,  and  in  no  case  were  there  anv  signs  of  acute  or 
chrimic  inflammation  of  anv  |>art  of  ihr  joint.  In  most  casci*  the 
pntienU  attrihnteii  it  to  contiiinou.s  hard  lahor  with  the  liand^i,  hut  it  did 
not  a|i|M*ar  that  this  lalK»r  was  more  than  usually  pn^longetl  or  fiard. 
The  women  usually  atlributeil  it  to  wasliinj;  ciollie*;  two  of  tlir  uk'u 
were  farmery  i>ne  a  tanner,  and  one  a  nhoemaker.  In  the  discTus^ion 
that  followed  the  reading  of  llie  jraper  Hir^hberg  said  he  had  seen 
two  clearly  marked  cases,  the  result  of  practice  at  the  piano.  The 
def(»rmitv  in  all  the  caseK  was  accom|Kinied  hy  {uiin  in  the  joint  and 
wah  marked  especially  by  the  increahinjcr  prominence  of  the  end  of  the 
ulna.  After  a  time  the  pain  C4>3ise<i,  the  aeformity  remuine<1  stationar)', 
and  the  free<iom  of  ubc  of  the  limb  was  uniiupaired  except  by  diminu- 
tion or  total  loss  of  dorsal  flexion. 

AAer  Madetnng*s  attention  Imd  been  called  to  the  niibject  by  obser- 
vation of  his  earlier  cases,  he  took  pains  critically  to  examine  the  wrists 
of  people  in  all  cla.sst»s  of  society,  and  was  astonishe^l  lo  find  how  frcH 
qucntly  he  encountered  slight  deviations  from  the  normal  shape,  all  of 
which  were  of  the  ty|»c  ol  8|K>ntJineoiis  <lislocation  forwanl  and  were 
chanicterize<!  nf>t  only  by  the  abn(»rmnl  prttjcction  of  the  end  of  the 
ulna  but  al$o  by  change  in  the  articular  e>urface  of  the  mdius  and 
the  [Kksition  of  the  carpus,  lie  attributed  the  more  notable  changes 
in  the  end  of  the  nidius  found  in  the  fully  developed  cases  to  the 
arrest  of  the  growth  of  its  anterior  portion  and  to  the  overgrowth  of 
itfi  |)osterior  |N)rtion  stimulated  by  the  loss  of  the  opposing  presisure 
normally  exerted  by  the  car]>U8,  and  he  sees  an  analogy  lietween  this 
change  and  those  observe^l  in  pes  valgus  and  genu  valgum.  I  have 
seen  one  ease,  a  young  latly  who  s|tent  much  time  at  the  piano. 

Symptoms.  The  most  marked  deformity  is  sit-n  when  the  limb  is 
vicwi^l  iu  protile  from  the  ulnar  side;  the  end  of  the  ulna  prt>iects 
marke<lly  at  the  back  of  the  wrist ;  the  hand  is  displaces!  towarn  the 
i>aln)ar  side,  and  tlie  autoro-posterior  diamet«*r  of  the  wrist  is  greatly 
increased.  Seen  from  the  radial  side  the  displacement  forward  does 
not  nppcjir  so  great,  and  the  depression  below  tiie  end  of  the  radius  ia 
bridged  over  bv  the  extcnM>r  tendons  ;  if  these  tendons  are  relaxed  by 
dor^l  flexion  of  the  hand  the  posterior  part  of  the  articular  surface  of 
the  radius  can  be  trace<l  with  the  finger,  ami  its  edge  can  Iw  felt  to  be 
rounder  than  usual.  In  aildition.  the  entire  epiphysis  ap|>carK  to  be 
bent  forward. 

Ry  traction  and  pressure  the  oanins  can  be  brought  nearer  to  the 


ulna,  but  it  returns  at  once  to  itj*  former  place  when  the  pressure  is 

^  "  it»  the  rcl 

and  radiua. 


removed.     No  clmnge  can  U'  cffccte*! 


•hitions  of  the  carpus 


Sometimes  the  region  is  very  fNiinful ;  pf»inti«  that  arc  tender  on 
pressure  are  i»cldom  found,  ami  usually  only  at  the  up|K*r  margin  of 
the  joint  Every  moverovnt  of  the  joint,  especially  dorsal  flexion,  is 
very  itninful. 

Active  and  |MLssive  donwl  flexion  is  limited  to  an  extent  tliat  oorre- 
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sponds  to  the  degree  of  the  subluxation,  and  in  the  most  marked 
trio  Imnd  cjinnot  be  carriwi  Imckwanl  Iwyond  stmiirht  fxlrn^tio.  TIm 
nui^*  of  paliuar  Hexiou  is  murvfiftcii  iucn-uHjii  than  diniinUbrvi,  unlcas 
|Xiin  1.-*  |jr*'sent. 

Treatment.  Tlie  altersaion  io  the  ^liapc  of  the  btitM*$  fiiUr  cxpUiw 
the  failure  of  the  few  atternpu  that  have  l»een  nuule  forctbtr  u>  n*dtKie 
the  (li^plaaniient,  and  the  fact  that  the  limb  recoven  iMariy  iu  fall 
UM^fulness  aAer  tlie  growth  of  the  skeleton  oettses  and  tlie  pm^rimii  of 
the  di^placeinent  is  arrested,  furnishes  a  sound  reuoa  Jgam^^t  .  e 

interfert>n(X'.     Prolonged  attempts  made  by  Madelt2ii|r  to  in*.  •»« 

position  by  fixation  in  )^yj>sum  dre^ings  and  metboilical  manipuhniooa 
<iid  no  p>xl  beyond  relief  of  pain,  and  aRer  he  bad  learned  the puhol- 
ugy  an<r  nature  of  the  nfiection  he  limited  his  treatment  to  dniiia  to 
increase  the  strength  of  the  arm  in  all  \i^  part.<  by  methmlical  use  and, 
in  some  casein,  to  the  wearing  of  a  moulded  leather  bracelet  wbirb  oould 
l>e  tightened  or  loosene<l  and  was  kept  in  plm-e  by  a  loop 
between  the  thuralj  and  index-finger;  this  preveuteil  morenMotA 
the  writft  and  left  the  fingers  free. 


Congenital  Dislocations  of  the  Radio-carpal  Joint. 

The  ciuej^tion  of  congenital  dislocation  of  tlie  wrist  is  extremely  diffi- 
cult ana  ol>t!icure,  for  in  the  great  majority  of  the  reported  cases  the 
history  in  so  defective  that  the  period  at  which  the  di^ulaeemcot  tixik 
place  must  remain  uncertain,  although  in  most  of  them  it  was  oertatnl r 
during  infancy  nr  early  chihlhood.  In  some  the  congenital  origin  iif 
the  malformation  can  Imnily  1>e  «dle<i  in  question,  bccaui^  it  is  marked 
by  irn*;it  irregulnritie-  of  !^hn{>e  an<l  *lcvclopmcnt  extendiiv  over  arv- 
enil  Ixtncs  and  joints,  i>iit  the  pn>priety  of  clas.sifying  nmi  rawrn  aa 
dislocations  may  well  be  questioneil,  for  not  only  do  tlu*  jiMiit  ■urfaaa 
pre?9cnt  hanlly  a  trace  of  their  normal  form,  but  also  oiujurnoieof 
the  constituent  bones  may  be  entirely  lacking.  Such  coses  setm  mnc^ 
more  properly  to  l)elong  among  the  "congenital  malfonnatiocM"  attd 
to  require  otassiHcatlon  as  *' clubhands"  rather  tlinn  a-i  dif-Jtvoatiotiik 
In  most  of  the  reporte<l  cases  in  wbich  the  deformity  lias  involvc^l  onlr 
the  wrist  the  tlieiiry  of  congenital  origin  has  been  Insed  u|M>a  the 
absence  of  the  history  of  any  traumatism  that  could  artiMiut  for  the 
deformity,  upon  the  statements  of  the  patient  or  his  friends  that  it  had 
existed  as  long  as  tbey  cuulil  ivmember,  and  nfMim  its  symmeCriml 
occurrence  in  lM>th  wrists.  The  history  of  s[»ontaneouA  dialocaticMW 
forwanl  shows  how  defective  this  argument  is. 

The  only  alleged  example  of  e<ingeuit:il  disloc:iti«m  which  isaoo^ited 
a«  such  by  B<juvicr*  and  Malgnigne  is  one  repnrtiMJ  by  Marigim  in 
1765;  it  was  observt»d  in  a  stilllHjrn  child.  The  nuHus  wa9  vkMr 
se])antte<l  fmm  the  ulna  at  it6  lower  end,  nnd  in  the  itit  '  '  tweea 
iJiem  were  liwigp*!  the  bones  of  the  fiixt  row  of  thr  carp  .  wvce 

held  in  pbuv  by  >trong  ligaments  ;  tbi^  bund  wits  b<uiki*il  iiiMarU,  aad 
it  was  held  in  this  p<»sition  t'sj»«eial]y  by  a  stmng  tiganieiit  whic^ 
extended  fmm  the  second  row  of  (he  carpus  to  the  end  of  lh«*  radioiL. 
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R.  W.  Smith'  iloworibes  in  detiiil  pi'vcral  8pe<*iiiiens  of  di.'^iilatvnieut 
and  rlcffimiity  which  he  docuied  of  coii^fiutal  uri^iii,  anil  quotes  a 
well-known  vase  reportetl  by  Cruveilhier  in  the  ninth  livmijwn  of  his 
AtiftioTnie  Patltttfi)ffifjut'.  One  of  those  cases  ainil  two  <»r  thre<»  others 
which  have  also  Ijeon  reported  as  congenital  have  l>ccn  nientioned  in 
tiie  precnling  »eetiou. 

DISLOOATIONS  OP  TH£  CARPAL  BOKES. 

Tho:<e  present  them.selves  as  iftt>lated  (lislot^Ations  of  the  individual 
Unies  or  a.s  partial  or  incomplete  tli}il<K^tion8  of  the  niedio-<^r(m]  jitint. 

Of  the  ei^lit  hunt's  wliich  form  the  t^rpuf^  only  the  pisiform  on  the 
ulnar  Mde  and  tlie  traix'zium  on  the  radial  side  can  Ik*  dislinctly  jkiI- 
|kutei!.  The  former  is  <clt  as  a  nmall,  hard  lump  at  the  jimdion  of  the 
p:dm  and  wrist  close  l>elow  the  inner  end  of  the  lowest  of  the  transverse 
cn'ai^e.s  that  cn>ss  the  wrist ;  it  re*^ts  uj»on  the  anterior  fan*  of  the  cunei- 
form hone.  The  trapezium  can  be  readily  gnuipe^l  between  the  thumb 
and  finger  just  above  the  ba*^  of  tlje  first  nu'taciirpal  l)one.  A  line 
drawn  straight  acrf»sa  the  back  of  the  wrist  from  one  end  to  (he  other 
of  the  lowot  tranfivcrse  crease  on  the  pdnmr  ^-urface  croHjiea  the  neck 
of  the  on  magnum  directly  above  the  base  id'  the  thirtl  ntetat*ar|iul  when 
the  han«l  is  extenih**!  in  line  with  the  forearm,  and  the  (inptrr  (*an  feel 
a  distinct  deprc:«sion  at  this  point,  the  up|>er  nmrgin  of  w  hlch  is  formed 
by  the  lower  face  of  the  semilunar;  if  now  the  wrist  h  flexetl  forward 
the  hollow  becomes  fille<i  by  a  proje<'ting  pie<*e  4»f  bone,  the  hcjid  of  the 
<w  magnum.  The  metlio-i-ariMil  joint  is  that  between  the  throt*  bones 
of  the  first  row  above  and  the  four  bones  of  the  second  row  below. 


Medio-carpal  Dislocatioiui. 

Of  these,  one  dislocation  backward,  verified  by  autopHy^  and  two 
forwanl,  observe*!  clinicidly,  have  Ixi^n  rej>orte<l.  Possinlv  some  of 
the  co^eH  re|K>rte<l  liB  dislocations  of  the  os  magnum  were  of  this  kind. 

A  backward  dislocation  wa.*  !V|Mtrted  by  Maiw>nneuvo'  in  a  [latient 
whti  hinl  fitllcn  from  a  height  of  forty  fcot.  The  hand,  displaced  l>o<lily 
to  a  plane  itonterior  to  that  of  the  foreann,  was  nhortcned  several  lines; 
Miind.  a  few  lines  below  the  styloid  procertses,  wa>  a  transverse  Iwny 
prominence  more  than  a  centimetre  nigh,  with  a  deprc?i*ioD  lielow, 
op|v»sitt'  the  iransverH<»  fold  of  the  wrist.  The  fingcr«  were  flexed,  and 
a  couMdorable  effort  wa^  require*!  to  extend  them.  The  Umes  of  the 
seeond  rtjw  were  completely  separatod  fn)m  those  of  the  lir«t.and  ovcr- 
ro*le  them  [Mwteriorly  mon*  than  a  centimetre.  A  hmall  piece  of  the 
mcAphoid  remained  attached  to  the  trapezium,  and  a  portion  of  the 
cuneiform,  wltli  the  oi'.iform.accomjMinieu  the  unciform.  The  internnl 
and  cxti-rnal  Intend  litrr»nKMits  of  the  nidio-car|ml  joint  were  completely 
rupttireil,  a^  wen*  also  the  anterior  and  {>o8teriur  ligaments  uniting  the 
two  n>w.H  of  the  wiqniH, 

All  Incomplete  dislocation  forward  wa^t  report^**]  by  IVspr^a'    The 
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piiticnt  was  presented  with  his  deformity  to  the  8<>oi^*t^'  de  Chirurpfie, 
ami  as  there  was  a  diffiprenre  of  opinion  coiuvrning  the  nature  of  tlie 
lesion  a  eoiiimittee  was  appointed  tu  exarainn  and  n'|M>rt  iip*»n  it ;  tbrj 
tmanirnously  conHrrned  the  diai^nosis.  The  i^Kitient  wa^  a  man  tweritv 
years  old  ;  the  injury  was  caused  by  a  fall  from  a  Hwing,  probably  upon 
the  back,  the  hand  being  caught  lietween  the  Inxly  and  the  around. 
When  he  came  to  the  hospital,  a  week  later,  there  was  no  swelling  or 
re^lnossof  the  region  ;  on  the  back  of  the  wrist,  a  finger-breiidth  bob>w 
llie  e<lgtf  of  the  rudius,  was  a  depression  Ix'low  whieh  the  wrist  and 
hand  had  their  normal  apjK'arance,  and  alxive  wiiich,  betwivii  It  and 
the  radius,  the  Hngcr  recognize*!  a  distinct  l>ony  resistance.  The  axis 
of  the  hand  was  deviate<l  ontwar»l.  On  the  |mhnar  surfaee  the  Icmhin 
of  the  palmaris  longns  and  the  thenar  and  liypothenar  eminences  were 
prominent.  All  the  movements  of  tlie  wrist  were  preservtHl,  atxJ  only 
forced  flexion  ^vas  painful.  Forced  extension  increa^e«l  the  disj>tacenu'iit 
without  notably  changing  the  form  of  tlie  palmar  surface  of  the  wrint. 
During  Hcxion  the  prominence  of  the  head  of  the  os  magnum  was  h^m 
apparent  than  in  the  other  wrist ;  the  movement  reduced  the  dislocation. 

The  tn'Htment  consisted  in  maintaining  the  hand  in  the  flexed  nii»i* 
tion  in  whi<"h  the  l)one  ix'turneil  to  its  place  by  means  of  a  r^nica  nan- 
(Lige  ;  it  was  begmi  eleven  <lavs  after  the  accident,  and  by  tne  fonrth 
day  the  pain  had  disappean^i  and  the  wrist  had  rcgaiuwl  its  form  and 
functiijus.     The  bai»cliige  was  worn  a  we*'k  longer, 

A  complete  dislocation  forward  has  been  reporteil  by  Richmond  ; '  the 
patient  was  a  man,  foi-ty-seven  years  old,  who  fell  upon  his  liand  fnon 
a  height  of  about  nine  feet.  The  hand,  from  the  wnst  to  the  knuccklea^ 
was  very  noticeably  shortenerl ;  there  was  a  prominent  tmnsverdo  rklge 
on  the  Imck  of  the  wrist  below  the  ends  ot  the  nidius  and  ulmi,  and 
below  this  ridge  was  a  marked  depn.\ssion.  On  the  iialmar  jisfK-rt  the 
l>a«e  of  the  hand  was  unduly  prominent,  the  general  direction  c»f  the 
metacar|)al  bones  being  ijuite  altered  by  their  base's  being  pusheil  for- 
wartl  toward  the  |Mibn.  Vtduntary  flexion  and  extension  wertr  l<wt. 
The  ends  (»f  the  ntdins  and  ulna  seemed  separatc^l  s<miewhat  fmm  enrh 
other;  the  transverse  dors;il  riilge  could  l>e  dcmonstratiHl  to  lie  the  first 
row  of  carpid  liones  with  the  semilunar  unduly  prominent ;  lietwwn  it 
and  the  radius  and  ulna  flexion  ami  exteuMon,  alUioiigh  rf^trirled, 
ciudd  be  obtained  with  consi<lerable  ease  and  without  crepitUA.  None 
of  the  cur|M)-metac:ir]ial  joints  lind  Hustaine<l  any  injury.  On  the  pcd- 
mar  prominence  the  tra|x»/Atid  could  Ix'  felt  plactsl  more  anteriorly  than, 
anil  considerably  aUive,  the  level  of  the  trape/,ium  ;  and  nearer  die 
idnar  sule  the  head  of  theos  magnum  could  be  felt  slightly  overlapping 
the  ends  of  the  rndiuH  and  ulna,  which  on  the  iialmar  surface  wef« 
quite  obscured  ;  an<l  on  flexion  and  extension  of  tne  hand  tlie  os  mag- 
num e^uld  Ik-  felt  t<»  ride  on  their  anterior  surfaee.  The  didplaocmeot 
of  the  UDcifomi,  although  tlistinct,  wiis  much  lesd  marked. 


1  Kichuond :  L*BOct.  1879,  vol  i.  p.  Sii 
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Isolated  Dislocation  of  the  Different  Bones  of  the  Oarptis. 

This  is  u  rare  injury,  yot  iii^iiiiuvM  Imvo  Imh^u  rv\Hjnv*l  of*  ilie  *lislo- 
o^tion  of  alnu>!^t  every  one  of  tliem.  Kigenliroilt '  has  mude  a  lurge, 
thuti^li  ^»mowliat  uncritical,  colleetion  of  reported  eases. 

Scaphoid.  The  reporteil  cases  of  disIocAtion  of  the  unbroken  scaphoid 
uuiiiIht  alxmt  t4.<n,  and  iu  sunje  of  the^c  i!k-  accuracy  tif  the  di»^uo»i8 
niiiy  jK'rliaps  be  questioned.'  One  in  which  thedia^noi^tii  w:ls  contirnted 
l»y  arthn.itoniy  was  reported  by  King.^  In  most  the  di.slocation  was 
Iwckward,  and  in  two  reduction  was  inatle  by  ilirect  pressure.  For 
dislociation  of  a  portion  of  the  bone,  see  Fracture  of  the  Scaphoid. 

A  HupjMkHed  cu:^'  of  backwartl  dislocation  was  ubgerved  at  the  Hudson 
Street  Hospital  in  1899.  The  injury  was  an  old  »Mie,  tlie  (latient 
applying  for  some  otlier  atfeciion.  The  lesion  was  carefully  examined 
bv  two  members  of  the  house-statf,  who  eoneurreil  iniije  diagnosis.  In 
Nov.,  1904,  1  saw  a  case  there  in  which  both  »tcaphoids  Iiad  been  partly 
displaceti  backward  at  the  central  end.  There  was  so  little  puin  and 
swelling  that  I  doubt<*d  the  recent  traumatic  character  of  the  condition^ 
but  the  patient  insiste<l  tliat  it  was  new  and  causeil  by  forced  {>a1mar 
Hexion.  The  displaocraeiit  was  irreibiciblc  and  tlie  interference  with 
function  slight.     The  r-rays  C4)iitinned  the  diagnosis. 

A  ease  of  dielot^ition  forward  of  tlie  scaplioid  cumplimting  fracture 
of  the  lower  end  of  the  radius,  in  which  the  l>oue  was  reuiove<l  through 
an  incision,  was  reporte<i  by  Cameron.'  Six  years  later  he'  agam 
re|x>rt4Hl  the  c^ase,  this  time  a**  one  of  disliK^tion  of  the  semilunar  lK>ne> 
but  made  no  mnntion  or  explanation  of  the  previous  8lat4'ment  con- 
oeniing  it,  although  he  describi.M.1  the  case  in  the  same  terms  as  before. 

A  case  (Forgue)  in  which  a  part  of  the  scaphoid  and  the  semilunar 
were  together  dislocntc*!  forwan!  is  dcscrilxMi  in  the  Gasettt  h(i>dom- 
adnire  dt  MoiUprllirr,  1887,  vitl.  ix.  No.  1.  The  semilunar  liad  undcr- 
gt»ne  complete  rotation  and  prescntiHl  in  a  cnntuseil  wound  nn  the  front 
of  ihe  wrist.  Richou  *  reports  u  similar  case,  and  StcH'cl  '  one  iu  which 
both  Imnes  were  dislocated  forwanl  and  the  saiphoid  was  bn>ken. 

Semilunar.  Of  fifteen  reported  ceases  of  dislocation  of  the  scmibinar 
bone,  one  of  them  double  (Flower),  including  Cameron's  and  StcflVrs 
alMsve  mentioned,*  in  seven,  Nfougeot,  Flower,  Gross,  Huchnnan,  Stim- 
son,  and  Allxrrtin,  the  disliK^atiim  was  (compound,  and  in  six  of  these 
the  l>one  w;xs  renjoved.  In  four  others  the  oone  was  removetl  thrtuigh 
an  incision  ma<le  for  the  purp*_>se 


l)N>|.  vol 

It. 


'  Kifrenbrotit :  B«-ltr»i^^  xiir  I 

'Kinfc:  Ann»U  of  SiirK^TT.   ^  it. 

•Himcmn:  Ola^gni*  Mixlirivl  Jotiuml,  IK7H,  |».  lOS. 


In  all  the  cost^  the  cause  seemed  tu 

.  p.  tiU&. 


•    l»L.t..-..,    . 


Tjtnr4<t. 


IKS  I.  vo). 

M     '       '    ' 


|t.  sW.\ 


\u.  .1 


lino. 

.  I'urt  I. 

)>v  Malimtjefte  :  Flowvr  and  Hulke,  Hnlm««'ii 
i,  i -fiM-n,  Scii*nce  unrt  An  of  Hnrwry,  Am.  r<t., 
I     '    urriMl.  ]^«t4,  vnl    i    p  rtSTr  :  (7til«ulm.  Pliila- 


-n. 


8yvtoui  mI' Suiiivi V,  Aiu.  tU.,  vol.  i,  )>. 

IsT:1»  vol.  i.  p.  ei\  :  T»rtff.-.  Hritl*h   .M. 

delphi>  V.  •       '    '^  .    -     -. 

81.  rnl.  T  ,, 

QMOfCO,  l.«tii*x-U  Juiy  it,  lf*iK»  ,   SliiuMiit,  >irw    Vi>ik    &Uillkuil    JoUtu»l.  JaliUal.V   ^>,   lt4H,  It. 

90;  s  «econtl  r^m:  m  AduaU  of  Surxory,  iljkrch.  l»^.  p.  345 .  DoUon,  Ibid..  Augtut.  19Ui. 
p.  201.    See  aIw  ClfftobrodL 


688 


DrSLOCATfONS. 


he  forced  flexion  of  the  wrist,  lu  one  case,  Erichsen,  the  dmlocaitinsj 
wan  backward,  an<l  in  eight  forward ;  in  the  other**  Uie  direction  is  »««! 
ptatcti,  In  the  f'onvard  cases  the  bone  couKl  be  felt  or  seen  on  tlit*  palniarl 
aspect  of  tlie  wrist,  in  mine  distinctly  alxive  the  level  of  the  *"  ibe 

rudiiis;  the  fingern  were  flexed  and  their  extension  wat  n  ikOiJ 

|Kiinfnl.     I*late  XL.  shows  the  position  of  the  bone  in  my  nimpie  case. 

Id  the  single  c^^  of  backwara  diHlocratiiMi,  Erich^n,  the  [mtiont  bad 
fallen  from  a  height,  doubling  his  right  hand  under  him  ;  **u  Mikul) 
lianl  tumor  was  felt  projecting  on  the  dorsjd  aspect  of  th^*  wrist ;  it 
readily  di«ippeare(I  on  extending  the  hand  and  employing  firm  itre:ja^ 
ure,  but  started  up  again  so  soon  as  the  wriist  was  lorcihly  flexed.  It 
was  evident  that  tnc  bone  t)eIonge<I  to  the  first  row  of  the  car|>u.H  ;  and 
from  its  size,  lis  position  toward  the  radial  side  of  the  carpUH,  and  ltd 
shape,  which  could  be  very  distinctly  made  out,  there  oouid  be  little 
doubt  that  it  was  tlie  Kemiliinar  lx>ne."  It  may  have  Ikh*d  the  ceittnU 
piece  of  the  broken  scaphoid. 

The  freouent  association  of  a  wound  on  the  anterior  asjxHrt  of  the 
wrist  and  the  natnn^  of  the  cause  make  It  probable  that  the  dislocation 
forward  is  eifected  while  the  hami  is  iu  dorsal  flexicHi,  yet  in  Tanffe'a 
case  it  was  thought  the  blow  was  received  iipou  the  back  of  the  liand. 

The  prognosis  is  unfavorable  :  in  four  of  the  Ave  simple  forward  caaoi* 
it  was  deemeil  necessary  to  remove  the  Iwme  in  nnler  to  relieve  the  dift- 
Kbility  ;  in  the  third  the  result  is  not  stated.  Of  the  seven  oonipound 
cases  there  was  profuse  suppuration  in  two,  leatling  t«>  ampntxition  in 
one  and  prirtial  anchylosis  in  the  other;  three  got  well  with  h  tiAcftil 
joint,  one  died  of  tetanus,  an<l  the  s<»venth  appears  to  have  diixl,  pn*l>- 
ably  of  associated  injuries,  as  the  fall  was  from  a  gr«it  height. 

For  ad<littonal  cases  see  Kigenbrodt,  wIki  n'|x>rtj^  four  prsonal  ones, 
and  Wendt,' who  rejKtris  eight  cases  recently  seen  in  one  hospital,  three 
of  which  were  r<Hluce<l  without  operation. 

Unciform.  There  are  two  recorded  cases.  One  is  very  brio6T  re- 
ported by  Buchanan  :'  a  man  fell  from  a  railway  car;  "he  was  mund 
to  have  a  simple  luxation  of  the  unciform  bone  anteriorly.  It  lay  Just 
beneath  the  skin,  and  its  proce-*iS  a^uld  be  distinctly  uutlini'cJ.  Kcuuo- 
tion  was  effected  by  direct  pressure  on  tbe  l>one  while  (he  bunirrs  of 
the  Imnd  were  approximated."  The  other  is  reportinl  by  Eigiid'n-U 
He  excised  the  Ixme ;  tlic  process  had  been  broken  off. 

Pisiform.  The  pisiform  has  been  reporteil  dislocated  in  (ivt.  cum-^  ; 
in  tw<>  (Erichsen,  rerguss<m)  by  miuscular  effort ;  in  one  (Gras'j  by  ihc 
pn»ssureof  the  baud  upon  a  flat-in)n  while  ironing  clothes.  In  Kridw 
sen's  case  the  l>ono  was  drawn  up  the  arm  ftir  a  clislanee  of  nearly  an 
inch.  Doubtless  the  ilisplaeeraent  was  the  result  of  rupture  of  tbe 
tendon  below  the  bone. 

Ob  M&gnom.  Many  antliorg  s|>cak  of  partial  dislocation  of  the  bead 
of  the  OS  niagtium  backward  as  a  not  infreipicnt  atvidetit  ]r,  '  ■  by 
prolonged],  perhaps  n«tt  violent,  use  of  the  hand,  or  by  a  mi^  rt, 

or  a  fall.      ^Ialg:ligne  classifies  the  former  as  [Kitlu»l«tginil  df^lt^catitdis; 
they  are  character ixeil  by  the  appearance  on  tne  back  of  tlie  wrist  ja<A 

*  Wctidt:  Munch.  mcNl   WorlieuKhrLrt,  IWH.  No.  24. 

>  Bnchnnan :  rhitndclplnn  Mmlintl  ittkd  .Surtioil  Keporter,  18Bl-tt;  ToL  xJtI  pi 
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Fig.  1.— Old  Dialocjttlon  8aick%v«rd  of  th«  Oa  Magnum. 
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above  the  base  of  the  thin]  nictai-arpal  bone  of  a  8mal],  hard,  round 
!uni|i,  rs|K'('mlIy  ihirin^;  paliitar  flexion,  winch  dif«ap|K»urs  more  or  Iej« 
ooniplrti'ly  during  dor'jujil  flexion,  imd  can  ^oiuotinies  l»c  temporarily 
riMlucfd   l>y  prcxsurc.      It  ordJnurily  oiausca   little  or  no  disahililv. 

The  more  distinctly  tniuniutic  <!ase8  nro  those  of  Kichcrund  (unott'd 
by  Cooper*)  and  Sceger  (<]U(itt«d  liy  Tillnmnnsi).  Uiclicnind's  patient 
wa.**  a  womnn  \vliograspe<l  the  Mile  of  her  UmI  <lurin^  parturition,  turn- 
ing her  wri.-^t  forward,  and  felt  a  nlmrp  puin  in  the  wrist.  A  fortniglit 
later,  a  lianl.  cireumt<cril>eil  Hinior  was  toniid  at  the  hnck  of  the  irarpti>^, 
fornieil  by  the  head  of  the  uh  magnum,  wliicli  wm*  readily  replaee<l  by 
making  gentle  procure  on  it,  and  extending  tin*  hand.  Kichcrand 
had  M*en  another  similar  ca^,  a^  had  also  (*ho|Hirt  and  I^»ver. 

C'Oopcr's  patient  was  a  young,  muscular  man,  who  had  fallen  upon 
his  hand  in  rucIi  a  way  bh  to  bring  the  |ialmar  iis]H^et  of  the  fingera 
into  contact  with  the  fontirm.  At  the  point  of  niot^t  imin  was  a  round, 
hanl  tumor,  rather  largiT  than  a  marble,  which  pnKluced  a  mtist  evi- 
dent deformity  on  the  l>ack  of  the  wrist  op|>*j*"itc  to  and  alwvc  the  bane 
of  the  thin!  metacar|Md.  The  hand  was  slightly  bent,  and  extension 
eause<]  ct»nsidor!ihlc  pain  ;  the  tendon  of  the  extensor  carpi  mdialis 
brevior  wa^  displaceil  slightly  to  the  radial  side  ;  the  forefinger  was 
alxlucted  from  the  middle  one,  and  any  attempt  to  approximate  them 
gave  great  luiin  at  the  base  of  their  raetanirjml  Ujnes  ;  and  opposite 
the  base  of  the  middle  one  was  a  <lepre8sion,  quite  evident  to  both  sight 
and  touch.  Keihiction  was  effei*te<l  by  making  traction  on  the  fore  and 
middle  tinger^,  while  pre»<tire  was  made  u|>ou  the  ok  magnum.  On 
flexing  the  hand  the  defonuity  was  repnxluced  ;  it  was  again  corre<'led, 
and  the  hand  placeil  In  spliiitis. 

Seeger'  j^aw  in  I82J*  and  1830  two  ca-ses  of  dislocation  of  the  head 
of  the  OS  magnum  backward  t^used  in  young  men  by  fallh  u|Mjn  tlic 
closed  tint.  Heduction  was  effected  by  traction  and  forcible  flexion  of 
the  hand,  in  one  c:isG  easily,  in  the  other  only  after  neveral  attempts. 
The  hand  wa.ikept  in  i>plintri  in  the  extende<l  |x*t<ition  fn>m  f^ix  t<>  eiglil 
weeks,  with  cimipressOiH  in  fnuit  and  l>ehin<l.     Kecxtvery  wa>  (tiraplele. 

The  only  «*a*ie  of  t^ttal  ilisloojiiion  of  the  lione  of  which  I  know  was 
in  a  iHitient  who  applleil  at  the  IIudMjn  Strei*t  Hospital  in  IH9S) 
bccauHe  of  another  injury.  A  lump  was  noticetl  at  the  liack  of  his 
wrist,  which  he  said  dated  fn^m  an  injury  receivefl  nine  y«irs  Iwfore. 
Two  «ki:ignim!i  taken  at  the  lime  (Plate  XLIV.)  clearly  show  the 
thr«»t»  bones  of  the  fln^t  row  in  place  and  the  pnyection  of  the  di:«hM«tc<l 
hone  over  the  site  of  tlie  os  mn^num.     Then*  was  no  loni*  of  function. 

Trapezoid.  The  diagnosis  uf  dislocation  of  ihc  tni|»ezoid  backwani 
w«s  made  in  a  «»*ie  reported  by  Gay;*  the  patient  was  a  man,  tlurty- 
two  years  oh!,  and  the  injure'  was  4^us«*<I  by  striking  with  the  fist  in 
play.  **  .\t  the  Ivnsi*  of  the  metacariijil  Iwiiie  of  the  index-fingiT  wat*  a 
sharp,  hartl,  slightly  movable  bunch,  raised  one-<]iiarter  of  an  inch, 
and  tender  on  prr'sHiire,"  There  was  no  crepitus;  the  metjiear{ial 
Iwncfli  went  of   ilir   isanic    length.     It  could    not   l>e    reduced.     Two 

■CVio[wr:   I^.  fit.,  p  431. 

*Hm*C«r;  KitUi<>ilanKf<n  dvr  WurtC  irsU.  VftvliiM,  vol.  ] .  f|nn(«^  b^  Tllltnannii. 

'  Gay  ]  Buaion  l(«4U»J  «nd  Aorgi^l  Juamal,  1M0,  vol.  Inmi.  p.  im. 
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months  later  the  deformity  was  unclianged,  but  the  hand  had   hocoine 
nearly  ns  good  as  the  other.    Slieldon'  reports  an  almost  identical  iraM*. 

Trapezium.  Two  cases  of  dislocation  baekwanl  of  the  tmpczium 
alone  have  l)een  reported  by  Uhde  *  an<I   von  Monengeil.* 

Uh<le'A  [Kitient  was  a  man,  thirty-three  years  old,  who  hail  been 
kn<»oke<l  down  by  a  wagon.  The  rijrht  thumb  and  the  re^yion  of  tbi 
metae:ir|ial  bone  was  brniaed,  swollen,  and  painful,  ami  '*at  tlw 
jini(U)<in  of  tlu*  first  metanir|)ul  and  tra(>ezinni  an  unusual  miihilitr 
of  the  latter  bone  was  recognizable,  and  instead  of  the  normal  iK'pnt^- 
ftion  l>etween  the  tendons  of  the  extensor  seciu)di  and  extensor  priuii 
internodii  on  extension  of  the  hand  there  was  to  Ik*  seen  a  nmall 
angnhir  tumor  (*(»rrespondin^  to  the  trapexium,  whieh  projoct4xd  un 
flexion  of  the  first  and  seeond  metacarpals  alxuit  three  and  a  Iialf  liue* 
above  the  level  of  the  back  of  the  hand»  and  di8ap|)eared  on  strai^t 
extensicm  of  these  bones  with  a  creaking  sound.  Six  monihjf  later  tlie 
trapezium  was  f^>imd  to  project  one  and  a  half  lines  on  the  mdial  side," 

V'^on  MosengeiTs  patient  ha<l  a  deformed  liand.  the  ihnnih  anil  its 
metacarpal  bono  havini^  the  shap'  and  |K>sition  of  a  lin^r  ;  tlM.^  dis- 
j)lacement,  half  a  centimetre,  was  produced  by  a  blow  rec«^ivi«d  upua 
the  palm  of  the  hand  ;  it  was  reiluced  by  flexion  and  pressure. 

There  is  one  case  in  the  records  of  the  oiit-patient  department  of  the 
Hndsim  StrtH!t  Hospital.  It  did  not  come  under  my  ooscrvatiim.  aod 
the  details  are  laekini;  in  llie  reiMirt. 

03  Magnum  and  Trapezoid.  Ohde*  briefly  destiribets,  under  tiie  titi« 
**  lu.vatio  OHsis  multanguli  minoris  et  ossis  eapit;iti,'*  a  case  of  injury  to 
the  wrist  marked  by  a  projection  on  the  back  of  the  hand,  wfucu  he 
attrihuteti  to  the  displao4.mient  of  the  trapezoid  and  os  magnum.  Tl>r 
injury  wascauseil  by  a  fall  upon  the  ''anterior  ends  of  tlie  metacRTpul 
bones."  It  c|<x*s  not  ap|>ear  from  the  description  whether  the  Imhio^ 
were  tlumght  to  l>e  dislocate<l  from  the  metaearniils  an  well  ea  fmm  die 
first  n»w  of  the  carpus.  The  pnmiinence  conhl  be  reducol  by  pneflAUV^ 
and  reap|M.»ared  on  flexion  of  the  wrist. 

A  <yise  reported  by  Akpii*?,  of  Montpellier,  has  been  freqoenilir 
i]Uote<]  :  there  was  much  displacement  of  the  carpal  Umrs  ini  the  nifiu 
side,  but  not  only  was  its  character  uncertain,  but  in  adilitlon  th©  re>f^Mm 
liad  suffered  from  two  diffen'nt  accidentSj  one  of  which  was  aoooiDp»- 
nied  by  great  Lieeration  of  the  9of^  parts. 


OARPO-METAOARPAL  DISLOCATIONS. 

Cases  have  Invn  reported  of  the  isolate<l  dislocation  of  every  one  of 
the  nietuear{>al  iMines  except  the  fifth,  and  of  the  <<ombincd  dixlotmtioQ 
of  two  or  more. 

First  Metac&rp&l-  Dtsloeations  of  the  metacarpal  Imne  of  the  ihiitnh 
are  the  nutst  frc<pient  and  imjM>naiit;  almost  nil  have  U^en  bock- 
wurtl. 

Vor\'  little  in  known  of  tiisitMHitiofuiforvumL  Sir  Astley  C\*opi»r* 
sny^f  "  Tn  the  case<i  whieh  I   have  seen  of  this  accident  the  inetiM-mrpnl 

'  Sheldon  :  AtucHean  Journal  Mc«lic«I  Science,  Jauu&iy.  IWl. 

*  t  hdtt;  |)cuUch«  KHiiik.  K>0,  v<i].  it.  p.  A3B. 

*  Von  MirtcnffoU  :  Arcb.  f\is  klia.  t'hlnirg ir.  laTl.  vol.  xlL  p.  7ZL 

*  Ulidv :  Loc.  cit  >  CVK>jier:  Loc  dl^  |i.  «Cl 
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hone  has  boen  thniwn  inward,  betwron  the  tra{»ozii]ni  find  the  n>ot  «>l' 

•otul>er- 


tl 


mptacar|»al  iMine  hiip|>ortinK  the  in<Jt'X-lJu^<;r  ;  it  lornis 
ance  towuru  the  \ni\n\  of  the  hund  ;  the  thumb  i»  bent  backward  and 
(laiiuot  bo  brought  toward  the  little  finger.'^  Poinsot  quotes  a  reference 
by  Vidal  de  Cajwis  t^)  a  case  of  incomplete  dinloeation  forward  which 
he  had  ea-sily  re<iuce«l. 

Albert '  saw  two  Cii9et<  of  iucomplete  ditilocuiion  oufwanl ;  one  was 
o\df  the  otlior  R-eent.  In  the  latter  the  injury  wx«  pn)dn('t>tl  in  ii  trial 
of  strength  by  grasping  hands.  The  di^placemeiit  was  easily  reduced, 
but  imnic<liately  R'eurre<l.  After  reiluetion  the  thumb  was  fixed  in 
ulKluction  by  a  silieate  dre-^sing  and  ho  maintained  for  gix  weeks. 
Complete  recovery. 

Dislocations  backward  may  l>e  complete  or  incomplete  ;  the  former 
rtreini*re<|iifnt.  tlif  lalh-r  ijiiite  eitmrnon.  Of  the  73  esi^es  of  inetae:irixil 
disliMiition  in  my  statistics  (Chapter  XXVII.)  almost  all  were  of  this 
bone  and  of  thiis  kitid.  The  eun^e  may  be  a  foree<l  flexion  of  the 
thumb  into  the  [mini  of  the  hund,  or  it^  force<)  movement  in  tlie  opfxv 
^ite  <lirection,  or  direct  violence  reoeivo<l  u|)on  the  thenar  eminence, 
a»  in  striking  upon  the  handle  of  a  rhiH**!,  or  in  striking  a  blow  with 
a  hammer,  or  in  the  bursting  of  a  gun. 

Specimen!*  of  old  disliH-ation  have  b<»en  dissected  by  Foueher^and 
G^nn-Uoze  ;*  in  the  former  the  up|>er  ead  of  the  metacarpal  l>one  was 
dif^plaeeil  Itackward  and  a  little  inward,  and  was  flexed  at  a  right  angle 
to  and  fuiieil  witli  the  trajtezium  ;  in  addition,  the  &ec<n>d  motacanml 
was  di^plnee<l  upwani  alxnit  two  eentimetn'S  on  the  back  of  the  wrist, 
retaining;  the  inMjrtion  of  the  exteuHor  can>i  I'adialis,  and  the  third 
metat'arpid  had  been  broken  at  it**  ntiddle.  The  injury  was  canse<l  by 
the  bursting  of  a  gun.  In  Gc'rin-Ro/.c*?*  cai*e  the  displacement  was 
directly  Iwckwanl,  the  anterior  etlgc  of  the  Iwuie  of  the  metaoaq^l  rest- 
ing upon  the  |K>slerior  ai^'  of  the  inferior  articular  surface  of  the 
trajK'ziura  ;  incomplete  rciluction  eonUI  be  made. 

In  the  inc«MnpIete  form  tlie  |w»<*teri<»r  edge  of  the  l»ase  of  the  meta- 
carpal bone  i*an  Ix-  seen  and  felt  in  the  interval  between  the  tendons  of 
the  extenAor  prim!  and  extenM>r  seeun<li  intemodii  as  a  hard  lump 
continuous  with  the  shaft  of  the  l:Mine  and  rcibieible  by  pressure.  The 
thumb  is  gencndly  somewhat  flrxe*!  towani  the*|wdni.  but  may  l>e 
extendiMl  or  "fitniight."  Movement  is  limitetl  atn)  )»ainftd,  and  flex- 
ion incrwiiics  the  ap|Kirent  disphu*emen(. 

In  the  conii>lele  form  thr  dors:d  proininemv  i:^  nuire  distinct,  and 
rests  upon  the  tni|H'rium  which  forms  a  recognisable  lump  in  the  liall 
of  thr  thumb.  The  thundi  is  short<*ned  by  the  asoi-nt  of  the  meta- 
carpal Ixme,  its  first  phalanx  ap]H'aring  in  cM>[isi'(|iienec  to  havr  passed 
upward  int<i  lh*»  ihemir  nuisclis,  and  it  is  usually  flexe<l  at  the  caq>o- 
nirtji(Tar[ml  ji>int. 

In  some,  eviMi  nNN'nt,  cusivs  re<lnetion  has  I>ecn  impoesiblo,  but  usually 
it  has  been  efffMniMl  without  ditlieulty  by  traction  on  the  thumb  and 
direc^t  pn*iMure  forwartl  and  downward  u|>on  the  (irojecting  end  of  tlie 
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bone.  Early  rcciirrenco  lias  been  noted  in  some  easeH,  and  in  ■  ft 
prevention  of  reeurrtme**  lias  Ixfifu  (liffiinilt  or  incomplete.  Mou] 
splints  of  leather,  plaster,  or  p;utta-|H'rrha,  and  pa.Hteb< tun!  or  wi 
splints  with  oumpresHes  at  the  baek  of  the  jointure  onlinurily  uacdyftad 
have  given  .satisfactory  reHults.  In  one  case  the  only  dn's.«in^  oao- 
sisted  of  strips  of  adliortive  pla.-^ter,  running  fnim  the  back  of  the  foroann 
around  the  luill  of  the  thumh^  and  l)ack  between  it  and  the  index-lii^eer 
to  the  forearm,  so  as  to  niuiiitain  the  meml>cr  abdiict't.Hl  un«l  oxtondeo. 

The  restoration  of  finiction  after  reduction  is  complete,  and  evco 
when  the  dislocation  has  remaine*!  unreduetH]  some  patients  luive  been 
able  to  make  goi^l  use  of  the  thirmb ;  in  others  the  moveroenl  of 
adduction  and  o|>(Hisitioa  lui.s  been  much  restricted. 

The  second  metacarpal  has  been  reported  dislocated  forwiinl  in  1^ 
oases  nn<l  backwanl  in   Hve  cases;  in   one  of  the  latter  tojfelhcr  witi 
dislocation  of  the   tirst,  and  in  another  with  tlislocation  of  tin-  rhinl.J 
An  additional  cuse,  observeii  by  himself,  is  mentioned  by  I)<'rn:; 
in  which  the  first  and  socon<l  were  together  dislocatetl,  but  {htt  lii  i 

is  not  stated,  and  no  details  are  given. 

The  forward  eases  are  thase  of  IJourget  (qnote<l  by  Malgai^ne)  iuKi| 
Marsh  (ijuoted  by  Hamilton),  In  liour^t's,  the  cause  was  excntsivo 
pressure  on  the  upi>er  |x>sterior  jMirt  of  the  hime  ;  in  Maish's,  it  waa 
an  oblitpie  blow  with  a  hammer  on  the  back  of  the  clenehcil  hand.  la 
both  cases  the  proximal  en<l  of  the  bone  could  be  felt  in  the  |ialrn,  and 
a  corre3ix)ndiug  depression  on  the  back  ;  in  the  former  cast^  the  low<*r 
end  of  the  bone  was  incline<l  forward,  and  the  Hnger  anpeared  atuvn- 
enetl  nearly  one-fourth  of  an  inch.  Both  were  <»a.sily  reauced  br  trac- 
tion on  the  finger  and  pressure  on  the  end  of  the  b<me. 

The  unc«)mplicatc<l  backward  cases  are  those  of  Hamilton'  and  Htim- 
bert  ;^  the  former  was  c{Uksc<1  in  a  woman»  twenty -eight  vears  old,  by  a 
fall  uiKUi  the  closed  Imnd.  deduction  was  easily  effectea.  lluinbert's 
(>atient  was  a  man  thirty  yr^ars  old,  who  was  kicked  by  a  horse  apon 
the  han<i  that  held  the  reins,  the  blow  falling  on  the  l)ack  of  the  lower 
end  of  the  second  metacar[>a]  l)one  and  the  adjoining  plmlanx  :  the 
upper  end  of  the  bone  could  be  felt  as  a  hanl,  eircumstTilxHl  prtmii- 
nence  on  the  back  of  the  hand,  and  the  finger,  mcasunsj  by  IIm^iuIjoiq- 
ing  one,  apj)eare<l  Hve  millimetres  short.  Itotluction  was  made  by 
traction  and  direct  pressure  downwanl  and  forwartl. 

The  case  in  whtcn  the  ilislocation  waa  aaaooiatrHl  with  that  of  lite 
first  metacarpal  is  that  of  Fouchor,  mentioned  above. 

In  two  rjises  wen  by  Hamilton  there  was  incomj>lfledi-iltVTitioM  liock- 
ward  of  the  up|H>r  cud  of  the  second  mid  third  metacar)>ali,  caused  bv 
striking  a  blow  with  the  fist;  in  lK»th  cm^*H  the  dislocation  wasold,aiKl 
had  persisted  in  spile  of  Attempts  to  maintain  rc«luction. 

Third  Metacarpal.  In  Mchlition  tothcse  two  cases,  in  which  the  tnjiinr 
was  assoi'iate<l  with  dislocsition  of  (he  .second  mcta(«rp;il.  '  '  *m»o 
b:ickward  of  the  third  metacarpal   has  l>een  n^ported  by  1*.  aiid 


*  tttunlltjin:  1 

•  IMiiudlu:  Quot(«  dcs  il6pitAax,  1K44,  p.  552. 


Bull,  do  la  Soei6t«  do  Chfraricie.  1851.  yoI.  li.  p.  171. 
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Rous.'  BlandinV  patient  fell,  wliilc  holding  a  roll  of  paper,  and 
struck  hi.s  hand  aeaiiit^t  a  [>oHt ;  the  blow  was  flight,  and  cuusei]  no 
|jain  at  the  time,  but  the  middle  finger  promi»tly  lx*cjime  jxiwerlwis, 
and  the  hand  numli  and  swollen.  There  wa-s  a  linear  transverse  ecchy- 
mo6i(i  at  the  baek  of  the  Hrst  phalanx  of  the  middle  linger,  elose  by 
the  metacarpal  Joint,  and,  on  movement,  a  crackling  that  resembled 
crepitus.  No  other  Hymptoms  are  mentioned.  Hlandin  made  the  diag- 
nosis of  **  diastasis  or  inconjpleto  dislocation  "  of  the  third  metai^rLuil 
bone,  hut  others  who  aaw  the  case  thought  the  Intne  was  bn^ken.  The 
title  of  the  report  of  the  case  \a  "incomplete  di!iloi*ation  upward/^ 

Houx'h  mtient  had  been  injured  in  a  mine  exn1o«;ion;  a  hanl,  cir- 
cumscnl>ed,  8ul}eutancou8  tumor  could  be  seen  anu  felt  on  the  back  of 
the  wrist,  continuous'  and  moving  with  the  third  metacarpal ;  the  middle 
finger  was  shortened.  The  dislocation  was  reductnl  by  direct  prc^Mire, 
but  apjvears  to  have  recurred,  for  at  the  autopsy  the  Iww?  of  the  Iwjne 
was  found  resting  on  the  back  of  the  os  magnum ;  the  second  meta- 
carpal wii8  broken. 

Fourth  Metacarpal.  An  incomplete  backward  dii^location  of  the 
fourth  metacarjMii  was  reported  by  Maurice.'  It  was  (^used  by  the 
premature  explosion  of  a  cartridge  which  the  |>atient  was  putting 
into  a  Chasseixit  gun  ;  the  plunger  wa**  driven  harkwani  against  the 
palm  of  the  hand.  There  was  a  prominence  half  a  centimetre  high 
on  the  back  o^  the  hand,  correspi>nding  to  the  upp*'r  end  of  the  fourth 
metacarpal.     Rwluction  was  easy,  and  recoven*  prompt. 

The  four  inner  metacarpal  bones  ill..  III.,  iV.,  V.)  nave  been  simul- 
taneously displawd  in  four  (»ases,  Vigoumux,^  Hamilton,*  Tillaux,^  and 
one  of  my  own  ;  in  the  first  and  s**cond  the  disI(H>ation  was  backward, 
in  the  otiiers  forward. 

Vigtjuroux's  patient  was  injured,  when  eighteen  years  old,  by  the 
exph>sion  of  a  pistol  which  he  held  in  hi.s  Icit  hand.  At  his  death,  at 
the  age  of  sixty-two  yearn,  there  was  found  a  <Himplele  dislocaiion 
baekwanl  i>f  the  last  four  mcta(*arj»al  Inmes ;  these  Ixtnes  were  flexed 
forward  and  the  proximal  phalanx  of  eacli  of  the  last  three  fingen*  vras 
incompletely  di.*ilocate<l  Inickward.  The  index-finger  and  the  lower 
part  of  it*  nietacar]>al  bone  were  lacking.  All  the  joints  of  the  carpus, 
including  that  of  the  tnipexium  and  fi^^t  metaairiml,  were  normal. 

HamiitonN  |>atient  was  stnirk  by  a  bullet  which  enteriHl  at  the  ulnar 
sid<*  of  tlie  hand  and  ertkssed  tiie  Iwck  of  the  wrist  between  the  last  n»w 
of  eurpid  Ikiiu'S  and  ihe  skin.  When  »een  by  Huniilton  five  years  later 
**  the  displaeenicnt  (baekwnnl)  wa«  very  oonspicuous  ;  no  fragments  of 
bone  had  ever  escapeil.  The  movementA  of  all  the  fingers,  except  tlie 
index-  and  little  fingers,  were  unimpaired." 

Tillaux'g  j»:itient,  whom  I  Haw  when  he  was  admitte<!  to  the  Loribois- 
i^rp  II<tspital,  w  rts  twenty  years  old ;  twelve  days  before  a<lmiBFion  be  had 
fallen  baekwanl  from  a  window,  alxuit  ten  feet,  striking  upon  the  baek 
of  his  flexed  hand.     The  hand  was  flexed  on  the  wrist  and  could  not 


1  r  ii.n  M<'i1ir«1r<.  1S4S,  y,.  72A.  *  lUurlri- :  (tuuiUc  M4dlcftto,  lH(^  p.  6H7. 

»  Bull,  ilo  U  Skm/Jc  All»(nilliillU',   JK-Vi.  p.  15*. 
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be  actively  extended.     There  was  a  dorsal  depression  oorrwsj 
to  the  line  of  junction  of  the  rurpnl  and  nictaeariMil  lM»n<i», 
limited  above  by  a  transvcise  proruinince  which  was  evidmiljr^ 
by  the  second  row  of  the  camusi,  and  on  the  jwibnar  surfacH* 
same  level  the  bail  of  the  haiui  was  more  pmniincnt  than  U!»uai. 
relations  of  the  first  metacarpal  with  llie  tru|K*zium  were  uueltauf^ 
Mtnlerate  tniction  with  direct  presisure  forward  retlneed  the  dUplaci 
ment  with  a  click,  and  by  making  pressure  in  tlic  opposite  direction  i| 
was  atjain  produced.     After  a  second  re<luction  the  limb  was  immobil* 
ized  i'or  a  iortnight.     Complete  n'covery. 

My  patient  was  a  lad  lit^vn  ywirs  old  who  was  admitted  to  the  Prea- 
byterian  Hospital  in  January.  1887,  afler  having  fidlen  down  an  clevj 
tor  sliafk,  a  distance  of  about  forty  feet,  and  rec<'ivod,  with  other  injunG%j 
a  dishn-ation  of  the  left  carpometacarpal  jointA.     W'licn  I  fir*?t  hiw  th«" 
patient,  thn»e  weeks  later,  tiic  last-nanuHj  injury  had  not  lx?cn   nvop- 
nizcil.     The  hand  was  then  in  alm<wt  complete  extension  on  the  wrii 
and  oecupyiug  a  plane  somewhat  anterior  to  that  of  tlie  wrist  mid  forx>l 
arra.     The  Ijack  of  the  wrist  formed  a  rounded  resistant  proniincmsc,! 
continuous  above  with  the  back  of  the  radius  and  ulna  and  tcrniiiuiting^ 
below  in  a  shtirp,  well-define<l,  transverse  ridge,  which  extended  <^jin« 
plet^'ly  across  fn)m  the  fifth  to  the  stHMind  metaear|>al  ami  curved  iip- 
wanl  on  the  outer  nidc  towani  the  styloid  process  of  the  radins.     The 
finger,  passed  upward  along  the  back  of  the  metacarpus  was  arrested  i 
by  this  ridge,  which  appeared  to  be  about  one-<piartor  of  an  inoii  high 
and  corresp(mded  to  the  line  of  the  carpo-meti(^irnal  joints.     The  first 
row  of  carpal  Iwnea  was  in  normal  relations  with  tiio  forearm  a4»d  with 
most  of  tl»c  second  row,  but  the  relations  of  the  trai)eziimi  could  not  be 
clearly  nia<le  out.     I  was  under  the  impression  that  it  was  diKidac^ed 
somewhat  forwanl  from  the  sc^iphoid ;  it  had  preserx'wl  its  relatione 
with  the  first  nietaearj>al  bone.     The  ball  of  the  hand  was  ahDormallv 
prominent,  and   the   antero-jwisterior  diameter  of  thf»  wrist  appeared 
thcn^by  increased  ;  the  transverse  diamet<T  was  unchanged. 

The  defi»rmity  was  easily  re<Iueed  by  tractit»n  and  din'<*l  pressure, 
but  inmiciliatcly  rectirred  when  the  pressure  was  removed.  Kt-tJurtion 
was  maintained  for  ten  davs  by  keeping  the  limb  in  a  tilaster-of-Pjiris 
dresi*ing;  \n\  nmjoval  of  the  dressing  tlie  dcfornnty  ditl  tint  nvtir,  Iwl, 
a  few  hours  later  the  patient  reprodutM-il  it  while  e.x{H'rinieuting  tn 
:is(ri.>rtaiii  if  llie  re^luction  was  |K.'rtnunciiI,  It  was  again  nHliir***!.  and 
the  lind)  ilresscMl  as  Ix-fore.  Three  weeks  later  tlie  ri'<luetit>n  wan  cnim- 
plcte  and  |M^rmanent  **xe/!pt  for  some  pn»jeetion  forwnnl  of  the  HtyX 
meta<'3ir|)ul  atid  tra|)ezium,  and  the  wrist  ami  fiugern  luul  rvgAioiid 
their  mobility. 

Dislocation  of  All  Five  MctacarpAls.  Poulet '  re|>orted  a  case  of  incouK 
plete  dislociition  forward  of  all  five  metaairpid  lM)ues ;  the  injury  wwi 
aiu<^*<l  by  a  fall  frimi  a  horse  anil  was  asstM^inti^l  with  a  wound  of  the 
ttkin  on  the  ball  of  the  liand  and  slight  chipping  of  the  anterior  edfcn 
of  the  carpal  bones.  The  swelling  and  the  inflammatory  reaction  wt»rej 
80  great  that  an  examination  was  not  made  until  after  the  lapi«e  of  x 
month.  Then*  was  then  fonml  on  the  back  of  the  hand  n  pn>jectiao 
1  PouloC ;  null,  df  la  8oe.  do  Chir,  1884.  p.  MS. 
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furnied  mainly  by  the  oa  magnum,  and  U*luw  it  a  dopr&^nion  extoncling 
frum  tlic  traiK'/ium  to  tht.>  unciform.  On  tho  {mlinur  siirfiKv  thr  luill 
of  the  hand  projtvitHi  f*>rwar<l,  the  palnmr  f*>l<l  wil-*  olViU'cil,  and  n  dt-^-p, 
ill-<lofiiK'd  Imxiv  pr(»min*?noe  iN>uld  be  fell.  The  ininilipral  •i|uu*t^  weiv 
two  wntiinflri"'  ncartT  tlie  Hlyhiid  pnKH-.Mfii'.s  than  on  thr  oihrr  hnnd. 
Purtiul  reduction  and  restoration  of  mobility   were  obtaintnl. 

Erioh.sen  givoM  a  wmMlcut  ami  dfM^ripti<in  of  a  planter  amt  in  the 
Univt-rsity  Coljoj^e  Mus^cum,  l»ndon,  taken  fri>n»  a  |mtienl  in  whom 
ho  thinks  this  dish^oation  nniHt  have  exi.st£»(l ;  and  Ki\  inj^Uin  '  re|M)rled 
the  case  of  a  paiient  wlui  had  l>iH.*n  run  over  hy  a  wa)^>n  and  had  sutv 
taincnl  a  coni|Kmrul  dishication  forwuni  of  all  the  niftacurpal  iMines, 
the  Uise  of  the  third  pmjeoting  through  a  trannverse  wound  near  the 
centre  of  the  palm  ;  the  tintt  phalanx  of  the  thumb  wu;i  also  diftlooated, 
and  the  imlcx-fingor  so  injured  that  its  amputation  was  notrcssary. 
The  haw;  of  the  third  nu'taHirpal  was  exrist-d  and  the  dislocation 
ocntn*of  thr  jmlm  ;  thit?  wascxeiseil  and  the  di^loi-jition  rednofHl.  After 
daneerouH  Huppiimtion  and  high  fever  the  iwtient  recovered  with  a 
fair5^  useful  hand. 

'  Ulriii](ton  :  Lancet,  lH73>  vol.  1.  p.  270. 


HAPTEK    XLIX. 

DISLOCATIONS  OF  THE  THUMB  AND  FINGERS. 

Proximal   Ptmlunx    of   Thumb — of  the    Fingers — Middle    rhaliuiges — Un 

Phalanges. 

The  tables  in  Chapter  XXVII.  »liow  that  metacarpo-plut] 
dislocations  of  the  tliiimh  ami  Hngers  and  dijilocatlons  of  the  pludiuigv* 
in  combined  hospital  am!  polyclinic  servioos  nmonni  to  nt-arlv  25  |wt 
cent,  of  all  di?^Iocutiou8.  Of  the  metacarjHj-phulangeal  <lislocaUiui&i 
those  of  the  thumb  are  much  tlie  meet  numerous. 


DISLOCATIONS  OF  THE   PEOXIMAL  PHALANX  OF  THE  THT7XB.. 

These  didlocations  are  not  only  the  most  frequent  of  t])o»e  involvii 
tlie  phalaTi)^*s,  but  they  also  derive  a  special  interest  fp^ni  (' 
quency  witb  which  the   reduction  has  been  found  to  be  very  <  t 

or  has  entirely  failed.  The  cause  of  thirt  ditticulty  ha;*  bi^n  the  Mib*' 
ject  of  much  stu<iy  and  ox[)eriinent  upon  the  c:idaver  during  the 
bundretl  years,  which  may  be  .^aid  to  have  culminattHl  in  an  eIaiM> 
rate  paper  read  by  Farabenf  *  before  the  Soci^ld  de  C'biruf^sio  of  Pariftl 
in  1875,  in  which  the  anatomy  of  the  joint  was  described  with  oioeh 
detail.  This  dcMTiption  and  his  explanation  of  the  cause  of  the  diffi- 
culty have  l)e<Mi  j^'uerally  copii*d  and  acx^'cpUil  by  writers  in  (rcnii&nr 
and  France.  The  experience  I  have  gainwl  in  arllin»t*»mics  iudicaiea 
that  he  stmiewhat  overt^^tiuiated  the  imporlanw  vtf  the  sesamoid  l>onr9 
in  opposing  reduction. 

Anatomy.  The  liea^l  of  the  nietac^irpal  Uine  projects  on  its  p 
aspe<'t  in  the  form  of  a  well-rouudc<l  tubercle  or  oondyh*  coveretl 
wirtilaj^e,  and  more  prominent  on  its  outer  than  on  its  inner  sid**. 
The  ligament*  of  the  joint  here  coucernwl  are  the  two  lateral  and  tbe 
strong  anterior  or  glenoid  ;  the  latter  is  continuous  on  either  fade  with 
the  others  and  is  stiffene<l  by  the  development  within  it  of  the  two  aesoi- 
moid  Imiuos  belonging  to  the  short  musfiles  attached  to  the  base  of  the 
plialanx.  The  tendon  of  the  flexor  lougUM  jHtllicis  lies  tiran^r  the  inner 
than  the  outer  side ;  it  is  lo4lge<l  at  its  lower  cud  in  »  firm  shfuiih,  which 
extends  upwanl  to,  and  is  wmnected  with,  the  gU'n<»id  lip&uietit^ 

The  short  mus(*b*s  and  their  atta<'hments  are  made  tensc^  bv  aMiKi- 
mg  the  thumb,  and  are  re]axe<l  by  pn*hHing  the  metacarpal  btiiic  into 
the  pabn  of  the  liatid.  The  long  flexor  and  the  ext^n^orH  arr  rvlaxed 
by  inclination  of  the  hand  toward  the  radial  tiide.  C-onj^ctiaently,  to 
relax  ax  nnich  as  [>OHsib]e  the  various  nuiiwles  attached  to  the  thumb, 
the  hand  should  Im?  held  in  stmight  extensiftn  and  slight  alxlui 
and  the  thumb  should  bo  ])rcssed  into  the  |Hilm,  addnctioo. 

*  Farat»eaf :  Bull,  de  la  Bod6U  do  Oiinirgle.  ttfTtt,  p.  «L 
«96 
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The  dulocotion  may  be  hackwnn:],  forward,  or  to  the  inner  side  ; 
complete  or  incomplete. 

Backward  Dislocations. 

ThiA  19  the  mo^t  frequent  funn^  und  the  one  in  whteh  reduction  of 
tlie  dislocation  is  often  diftioult. 

The  common  cause  is  exaggerateil  don^al  flexion  of  tlie  first  phahinx. 
When  the  normal  limit  of  the  movement  is  reached  the  anteri»ir  lip*- 
ment  is  put  u|K»n  the  stretch  and,  the  movement  heing  e<intinue<i,  yiel^ls 
at  its  nttnchmont  to  the  metacarjHii  iMine,  so  tluit  the  anterior  ligament 
accompanies  the  phalanx  in  its  niuvenient. 


Fw.  inH». 


Flo.  300. 


XiMxnn^ete  dlftlocAtiun  of  Uie  thnmh. 


lacompl«tc  dUlocaUcn     <  FAiuBnv.) 


a.  Incomplete  Form.  If  this  movement  is  not  oarrip<l  further  than 
to  the  jK>sition  sliown  in  Fig.  299  the  articular  end  itf  the  phalanx  n^sts 
ngainst  the  p<jfiterior  marjj^in  of  the  heat!  of  the  metacnr]>al  lMine,  and 
is  maintained  in  this  |Kwition  by  the  tension  of  the  portions  of  the 
adductor  and  alxhictor  muscles  which  are  attached  airectly  to  the 
phalanx,  for  their  line  of  traction  is  now  posterior  to  and  above  the 
new  centre  of  motion.  The  attitude  of  the  mcndjer  is  representee!  in 
Fig.  :500. 

'I'his  incomplete  fonn  is  the  one  which  many  people,  esj>ecially  the 
young,  csn  voluntarily  pr«»duo«^  by  o<intnicting  t!ic  extensor  muscles. 
The  anterior  ligament,  and  the  sesamoid  Itones  rest  like  an  apron 
agjiinst  tlie  anten»-inferit>r  articular  surfatH*  of  the  metjic3Lr|Hit  bone, 
and  the  dislocation  can  be  readily  re<hiccd  by  moderate  traction  u|Mm 
the  pimlanx  and  flexion. 

h.  Complete  Fonn.  If,  h<»wever,  the  movement  is  carried  further, 
the  phalanx  entirely  leaves  the  articular  surfiicc  of  the  metacariMil 
iKmc,  and  moves  upwani  on  it^  dorsum,  being  followetl  by  the  anterior 
ligament  and  the  senimoid  ts>nes  (Figs.  301  and  :t02).  Tlie  external  lat- 
eral ligament  Is  t4)rn,  and  usually  the  internal  one  also ;  the  tendon  of  the 
flexor  longus  |>ollicis  may  remain  in  position,  and  l>e  tightly  stretched 
across  the  articular  face  of  the  nietacnrftal  bone,  as  has  been  seen  in 
flome  oom|K)und  dinKK^ations  («.</.«  Ksmarch'),  or.  and  much  more  com- 
monly, it  aa'omjianies  the  inner  sesamoid  bone  to  the  inner  side  o(  the 

■  lAUUftrcli :  Barlln.  klin.  Wocheiiicbrift,  ltfTH,  p.  (S2V,  Bnt  vawr. 
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metacarpal ;  occasionally  it  paases  lo  tlie  outer  Aide  of  th<^  mtrtacarpsl 
bone,  accomjmnying  the  external  sosarnoid,  hut  proluihly  it  <1<k*!»  jmi  milv 
when,  in  tlie  proiluotion  of  the  <iiAlfM^ation,  tiie  tliiin)l>  is  Im^hL  to  tU* 
outer  side  as  well  as  backward.     The  head  of  the  iDetacar]NiI   botir 


Tin.  301. 


BlmplL*  CuinpIuU.'  (KaliHrjitlun  ;  outer  *iAv.    (PAKAbBirr.) 

projects  through  the  rent  in  the  cajisule,  and  the  tendonsof  the  addoo 
tor,  abductor,  and  the  two  [}ortions  of  thu  flexor  brevLs  rest  a^tin<^  \tn 
si<les.  The  phalanx  stiindd  erect  upon  the  dorsum  <»f  the  n(elni*ar|kal 
bone,  being  held  there  by  the  tension  of  the  abductor  and  adductor. 


FiQ.  302. 


Fuj.  30.^ 


pimple  eoui|ilvt«  dlslocaUDn.  ri^hl 
thumb  TliL'  \ftiitc  flexor  trndon  Udlii- 
|4acca  tn  Ihe  Inuvr  ilUe.    i  FAKAMRcr.) 


HlmpU*  complete  dldooUlan.   CFababbtv.) 


The  diMlooation  18  sometimes  made  compound  by  the  niptarv  of  the 
soft  ])art8  4>n  the  palmar  aspect  of  the  joint. 

The  appearance  of  the  member  is  characterbitic  (Kip.  iVK'J  and  PiiU«» 
XLV.).  The  phalanx  in  thrown  Ixiek  vertically  iipttu  the  metacarpal 
bone,  and  the  latter  10  adductc<l|  the  thenar  eraineaoe  bciDg  ooaaaquently 


PLATE  XLV, 


Fresh  Dorsal  Dislocation  of  ihe  Thumb. 


DISLOCATIONS  OF  THE  TUVMB  AND  FISGKRS. 


increased  in  thtckne.H8  and  diminunhiKl  in  broudtli.  The  head  of  the  meta- 
carpal bone  projei'tH  in  front  iis  a  round,  snu>oth  pron»incnce  close  under 
the  skin,  over  which  the  tendon  of  the  long  flexor  may  perhaps  be  fell. 
The  plialanx  is  (piitc  movable  fn>m  side  ti»  .side,  and  can  Ik*  rotatetl ;  it 
can  also  be  turne<l  down  so  a-n  to  In?  iwirallel  M'itli  the  metacarpal  hone,  luit 
this  movement  i^Jioiild  Ik:  avoided  Wt  it  prtnluce  thec<»ndition  to  which 
FaraUuf  pave  the  name  of  com/>/cx  j'onn^  the  essential  feature  of  which 
he  ihuughl  to  be  the  interjKjsititm  <»f  tlie  sesiuuoiti  tx^nes  InXweeu  the 
phalanx  and  metacarpal,  and  which  pres(?nts  great  difHcidty  of  reduc- 
tion. The  cause  of  this  difiiculty,  in  all  tiie  ca^ji  in  which  I  have 
ex|KiHed  the  joint,  has  been  the  torn  edge  of  the  anterior  ligament 
closely  drawn  across  the  back  of  tlie  metacarpal  behiml  its  hea<l,  and 
a  !slig]»t  nicking  of  that  edge  ma4!e  re^luction  I'asy.  It  is  believed  thnt 
flexion  of  the  dislocated  phalanx  tends  to  prtMlntMf  this  engagement  of 
the  capsule,  but  1  know  that  it  can  take  place  without  that  aid. 

h^(*.  SOI. 


Itemplrx  ilUhvailon  nf  the  thitiub,  tiutcr  side.    Tbc  hook  nlir*  tlir  priinetcal  conUnuAtlOD  of 


Treatment.  The  attitude  of  the  tJiumb  is  maintaiiie<l  by  the  tennion 
of  the  short  muM-les  attached  to  it,  and  all  that  is  necctiNiry  to  over- 
come that  opposition  is  to  relax  the  muscles  by  pressing  the  mctai-ar- 
|m1  iMtiie  toward  the  palm  ;  then  nMinetion  is  made,  while  maintaining 


the  pludanx  in  nfiiing-iilar  dorsal  flexion,  bv  pressing  its  liase  <|own- 

rl  (lexing  when  the  prof 
level  it*  reached.     If  the  torn  anterior  ligament  has  not  caught  iH-hind 


ward  towani  the  end  of  the  metacarpal  ami  (lexing  when  the  pn>[M-r 


the  !i«>ad,  a-^  just  descriliiMl,  it  will  l»e  pushe<I  bef(»re  the  Imse  (»f  the 
phalanx  and  the  1att4>r  will  turn  past  the  head  of  the  metanir[tal  in 
flexion  aH  stHin  as  it  <h*s4vnds  far  enough. 

If,  on  the  other  hand,  the  ligament  has  caught  nU>ve  tin*  head  it 
b«^conu*  a  s«»rious  ob?.taclo;  it  may  sometimes  l»e  fn-i^^l  by  rotating  the 

i>iialanx  wiiile  prf*«ing  it  downward  ns  just  dcscrilKMl,  an<I  tin*  Inme 
ms  sometimes  been  got  into  phice  by  forcible  traction  in  straight 
extensi(»n.  The  laltrr  in  probably  only  nwomplishtnl  after  the  trac- 
tion has  torn  tlie  attachments  sufliciently  to  (termit  the  pluilanx  to  1»e 
dntwn  cjuite  away  from  the  metacarpal,  and  T  think  the  plan  is  dis- 
tintrtlv  inferior  to  an  open  arthrotomy. 

In  nnluotion  by  nrihrotomy  the  incision  is  made  longitudinally 
along  the  prfijeetion  of  the  head  of  the  nirtacari«il ;  as  s«M»n  as  this  la 
expa^M^l  the  sides  of  the  incision  arc  drawn  afiart  and  the  torn  edge  of 
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the  ligament,  which  can  bo  dibtinctly  seen  above  it  somewhat  ns  to 
Fig.  305,  is  nickcxl  at  its  centre  ;  tlic  dislocation  is  then  eaj^ily  n'duced.' 
I  pi:e-sume  the  nicking  might  bo  done  withuut  a  long  incision,  i»v  |tadti- 
ing  in  a  tenotonie.  In  some  riisoH  it  Juih  been  sutticiont  to  lift  tiu-  long 
flexor  tendon  around  to  the  front  from  the  side  of  the  liead,  whicli,  1 
presume,  is  efficient  because  tlie  tendon  is  attached  to  tlie  ca|Miule  AXid 
brings  it  with  it  in  the  movement. 

The  prognosis  in  the  pjwt  has  not  been  favorable,  Folaillon/ ana- 
lyzing 58  cases,  found  ilmt  re<liiction  had  fniJed  in  11  and  \mt\  l>c«n 
etiectetl  only  after  numerous  and  proh>nged  attempts)  in  l(>j  in  8  Umt 
dislueutiun  wait  compound,  and  in  3  of  theae  the  head  of  the  meuoar^ 

Km.  300. 


Complex  dWocsllon.    (FuuBsur.) 

pal  bone  was  excised.  In  one  case  (Bromfield),  nearly  a  hundred 
years  ago,  such  violent  traction  was  matle  that  the  terminal  phalanx 
was  torn  off;  the  ease  has  Iwen  persistently  quoted  as  a  warning  ever 
since,  but  if  it  is  rememlK'nHl  that  traction  is  es|Kvially  ill-a<lapted  to 
effect  reduction  in  ditlicult  caries}  the  warning  will  not  be  longerneeded. 
In  other  «is<»s  the  thumb  has  become  gangrenous  in  oonsequenco  of 
the  violence  inflicte<l  uiwtn  it  by  the  traction. 

In  the  cases  in  which  the  dislocation  has  been  left  anreduced  and 
the  phulunx  has  been  lowcriHl  to  u  position  in  which  it  is  parallel  with 
the  metacar^Kil  bone,  the  usefulness  of  the  meml>er  has  Iteen  in  grmt 
part  restored,  although,  of  course,  the  deformity  persisted  and  tlio  joint 
was  imraovablc. 

Forward  Dislocations. 

These  dislocations^  much  nirer  than  tlie  prtveding  and  less  diffionit 
to  re<luce,  result  usually  from  a  fall  or  blow  upon  the  back  of  the 
flexed  [ihrdnnx — that  is,  by  exaggenilCMl  palmar  flexion,  hu!  in  at  Icaat 
one  case  (liombarti)  fn>m  exaggerated  dorsal  flexi«'n  presumably  isoin- 
bine<l  with  direct  impulsion  of  the  phalanx  toward  the  palm  ;  aoixinl- 
ing  to  FoucartV*  exj>eriments  dorsal  (h-xion  nee<led  to  Ik*  combin<rcl 
with  forced  alxluction  in  onler  to  rupture  the  internal  lateral  ligaments 

>  StiuiMH  :  New  York  U«'flirAl  JouniAl.  UiirrJi,  30,  IHBO. 

*  fnlnillQii :  nict   Knryclo(>Miaoe  Aki^  8c  MM.,  art.  Dnlgt 

>  KoacMti  TbdM  d«  Pftri»,  IHTrt,  No  \9d,  quoted  hy  PoiuoL 
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Pathology.  The  |mtliology  has  been  shown  by  flix  aiitopsietf,  Wood/ 
Mor*c'he<Ii','  Foiicart,  two  tnisos,  Eve/  and  one  of  niy  own  not  before 
re|Htrteti.  In  two  of  the.se  (Ftmeart,  Kve)  the  injury  was  reetint;  in 
Me?<he<lf's  it  hail  hu^te<l  forty-eight  days  ;  and  in  Foucart's  8ccon<I 
case,  in  Eve's,  and  in  mine  it  was  of  long  (Standing.  The  recent  case* 
show,  OS  is  also  found  in  ex[>eriinent8  upfni  tlie  cadaver,  that  the  pfw*- 
teritir  and  hiteral  partes  of  the  eap.-^nle  are  U)rn,  inehuling  the  laterni 
]ig3inients,  hut  that  the  eoniieetion  l>etween  one  or  both  M'i^uioid  boneH> 
and  the  n»etacar|>id  Uuie  may  |>ersisl.  The  extenwr  tendoun  may  be 
streteheti  direetly  over  the  projecting  head  of  the  metacarpal  bone  or 
thev  may  be  deviated  to  either  side ;  in  mv  case  the  tendon  of  the 
extenst)r  primi  internodii  appeare*!  to  have  l)een  detached  and  retracte<J. 
The  Iwi^'  of  tiie  phalanx  lies  against  tlie  anterior  surfa<*e  of  the  nietJi- 
carjKiI  bone,  and,  in  recent  easier  at  Uiu^^t,  doeti  not  apiiear  to  be  notably 
dihplact'd  upwanl ;  it  may  He  directly  in  fr<»nt,  or  be  stimewhat  dis- 
place<l  tt»  either  side,  and  the  phalanx  may  be  in  straiglit  ejctentiion  or 
jMirtly  flexed. 

In  the  older  crises  a  more  or  less  complete  nearthmsls  forms  between 
the  boneti,  and  fibrous  bands  and  bony  outgrowths  give  the  joint  sufli- 
cient  solidity  to  make  it  usfful. 

Symptoms.  The  deformity  is  characterizwl  by  the  jM>sition  of  the 
phalanx  in  front  of  tlie  inetacaqial  bone,  the  pn»jeelion  of  the  head  nf 
the  latU*r  on  the  dorsum  of  the  member,  and  tlie  rather  deeply  placed 
prominence  ft>rniiil  by  the  \mse  of  the  plialanx  at  tlie  lower  [lart  of  the 
thenar  eminence.  The  thumb  apjHSiix  in  some  cases  to  have  undergone 
nlight  rotation  alxttit  its  long  axis,  and  the  attempt  hat*  Ik^cu  made  to 
8h<»w  a  eonneotiiiu  Itetw^eu  the  dire<rtion  of  this  rotatioi*  and  that  of 
the  lateral  <Iisplaeement  of  the  extennor  tcndon8;  that  is,  it  has  been 
claimed  that  when  the  notation  its  sueh  that  the  nail  kHikts  outward  the 
ten<lon.s  have  been  dirtplacwl  toward  the  outer  side,  and  rhe  rmfn. 

In  one  reportefl  caw  the  dislocation  wa«  made  cvtmjMuin<l  by  ninttire 
of  the  st^t't  part*  etn'ering  the  back  of  the  joint ;  rei'overy  was  delayed 
by  a  phh'gmon  of  the  ball  of  the  thumb. 

Treatment.  Iteiiuction  in  generally  eahy,  and  h  eflecteil  cither  by 
traction  ami  coaptation,  or,  better,  by  forced  flexion  of  the  thumb 
uiil(*4l.  if  nwvssary.  by  impulHion  downwanl  of  it*  Imsc.  This  latter 
metlitxl  in  anaK*gou^  to  that  re<»omnicnde<l  in  the  treatment  of  the 
dorsal  variety,  but  there  is  not  the  wimc  urgiMit  rea.sfin  for  it  tliat  arisi»» 
in  the  latter  from  the  n^lati*insof  the  capsule.  If  any  ilifficulty  shouhl 
arise  from  tlie  tension  of  the  disphuxil  extensor  tendonn  the  )>hala4)X 
nhould  l>e  incline*!  to^^-anl  the  iside  on  which  they  lie  l)efore  making 
tlie  usual  ninna*uvre. 


Lateral  Dialocatioiu. 

BwHel-Ma^n  *  rei>orts  a  unique  (*aM>  of  dislocation  to  the  ulnar  nide. 
The  patient  wa«  twenty-eight  years  old  ;  the  injury  waa  caiused  apfMir- 
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DISLOCATIONS. 

ently  by  forcible  bending  of  the   tlnimb  toward    tlie  uppoHite   6tde« 
Ketliictiou  by  traction  and  pressure. 

METAOAEPO-PHALANGEAL  DISLOCATIONS  OF  THE  FINaEBS. 

The  shallow  cavity  formed  by  the  articular  surface  of  the  haAeiif  the 
j>ri>ximiil  phalanx  is  deepened  by  the  thick  anterior  portion  uf  the  cap- 
sule, which  forms,  as  in  the  thumbs  a  stout  tninnvcrwc  band  or  apron 
which  accompanies  the  phalanx  in  its  displacement,  and  may  in  like 
manner  become  interjiosed  between  the  bones  in  a  backwanl  disloca- 
tion. The  rcficmblanee  isatill  further  increased  by  the  occai^ional  devd- 
(»pnieiit  <if  a  .se.sjinioid  iMtne  in  thin  ligament,  e8j>ecially  at  tb«?  iudex- 
tin^;;er  ;  its  next  most  frequent  appearance  is  at  the  little  finger. 

I)ifilocalion8  of  the  proximal  plialangcB  of  the  lingers  arc  much  leai 
frc<]nent,  even  when  taken  together,  than  those  of  the  thurab ;  and 
those  of  the  index-tinger  are  more  frequent  than  those  of  the  other 
three  fingers.  Of  28  cases  collected  by  Polaillon,  the  dishxstion  in 
17  was  Iwickward,  in  lU  forwnnl,  in  1  not  given  ;  15  were  of  the  index- 
finger,  4  of  tlie  middle,  and  \\  each  of  the  rinc;  and  little  fingers;  in 
2  adjoining  fingers  were  dislocated,  and  in  1  all  four. 

Backward  Dislocations. 

The  common  cause  is  hyperextentsion  (dorsal  flexion)  of  the  flnj 
Ex|>eriment  up>n  thei^daver  and  direct  obsi^rvation  in  compound  dt«- 
location.H  or  aiter  arthrotomy  in  irreducible  ones,  sliow  that  tnc  rupture 
of  the  t.'sipAuIe  takes  place  in  front  alrmg  its  attachnieut  to  the  meta- 
carpal bone.  In  a  ca>ie  rej>orted  by  Willemer*  the  dislocation  waa 
irre<luciblc  by  manipnlationf  and  Konig  resorted  to  nrthnHomjr, 
making  an  incision  on  the  ulnar  side  of  the  palmar  surface  of  tlie  joint 
(index-finger) ;  lie  found  the  anterior  [)ortion  of  the  capsule  had  lieen 
drawn  back  past  the  articular  surface  of  the  phalanx  so  that  it  was 
completely  inter|>()sed  between  the  two  bones,  and  that  a  se«imoid  l>one 
was  devel(i|>ed  on  it.  This  makes  the  case  strictly  analogous  to  the 
complete  form  of  backward  dislocation  of  the  thumb,  and  corn»lHfcrate« 
the  opinion  that  the  cause  of  the  irreducibitity  in  the  latter  is  to  be 
found  in  the  position  of  the  torn  anterior  ligament  rather  than  in  the 
tension  of  the  tend<ms  of  the  short  musi'les. 

Lange  '  says  of  his  case* :  *'  The  smallest  jxwsible  cord  of  the  €a|Hu1e, 
which  was  torn  from  its  attachment  U\  the  raetatTarpus,  had  interpcistrd 
itself 'like  an  aprou  lietween  the  dorsum  of  the  uietju^rpu.s  and  tin* 
border  of  the  articular  plane  of  the  phalanx.  ...  He  was  oblignl 
to  incise  and  draw  outward  the  light  lateral  ])arti4  of  the  ca|]aulr, 
when  reduction  wsw  effected  without  <iifticulty.  A  fair  re*mU  wa* 
obtained." 

A  similar  c(mdition  was  obfierv<Hl  in  a  com?  UT>on  which  Volkmann' 
operated  in  like  manner  with  a  good  restdt,  anu  in  one  nf  my  own. 

iWilleiuer:  Ontmlhliitt  fur  iTiiniricir.  ISKl,  p.  SflO. 

•r^DKt*:  N>w  York  Mrdii^l  It.*-i>rtJ.  IHTS,  |i.  loa 

>VolkuiKim  :  Reported  by  Baiikc,  IVrllo.  klin.  Woehmachrift.  ttCT.  {».  SU4. 
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The  syiuptomH  are  the  prominence  of  the  basie  of  the  phalanx  ou  the 
dor^nm  of  die  haiul,  and  that  uf  the  head  of  the  nietur-arpal  bone  in 
the  palm*  more  or  less  sh4»rlening  of  tl»e  finger,  and  lo8sor  diminution 
of  function.  The  linger  may  be  extended  or  Hlighlly  ilexcni  upon  tlic 
metaearputf ;  in  one  case  the  first  plialanx  was  in  reotuugular  dornal 
flexion.  The  middle  and  distal  phalaugeti  are  straight  or  alightlj 
flexed. 

In  5  of  Polaillon's  17  cases  the  dish^cation  was  complicated  by  a 
wound  on  the  [Mihnar  as|>ect  of  the  joint  through  which  the  head  of 
tile  metacar}»al  bone  pnijw;ted,  and  in  another  the  skin  was  so  tightly 
stretched  over  the  end  of  the  Ifooe  that  It  threateneil  to  slough.  lu  2 
case^  reduction  failed  (without  oiKTation),  and  in  5  it  was  diSieult,  and 
was  at  last  effected  by  rectangular  dorsal  flexion  of  the  phalanx  and 
dinK*t  impulsion  downward  ns  in  Iwiokwanl  dislocation  of  the  thumb. 

Treatment.  If  the  dislocation  is  iuc«>mplete  nsluetion  nuiy  be  easily 
cflecte<l  by  moderate  traction  followed  by  flexion,  but  in  tlie  cimiplete 
eases  it  is  certainly  more  pnideut  to  act  as  in  the  similar  disIv>cution9 
of  the  tlinnih  in  4>nler  more  surely  to  avoid  the  interposition  of  the 
anterior  portion  of  the  isip^le. 

Forward  Dislocations. 

The  cause,  except  in  an  incomjilete  case  observed  by  Malgaigne, 
has  always  been  notable  violence  received  ujxm  the  finger,  usually  in  a 
fall,  but  tlie  mode  of  production  ih  not  clear.  Malgaigne's  patient  wa» 
a  sliocmaker  and  caused  the  dislocation  by  turning  in  his  hand  the 
shoe  upon  which  he  was  at  work. 

Tl»e  symptoms  are  the  nreseiiee  of  the  base  of  the  phalanx  in  the 
palrn  and  the  projection  of  the  hcail  of  the  metiicarjml  bone  at  the 
oack  of  the  hand.  The  finger  is  extende<l  or  slightly  flexeil,  and 
ap|H'jirs  usually  to  l>e  deviateil  to  one  or  the  other  side,  s^^metimes  very 
umrkctlly,  with  displacement  of  llie  extensor  tendons  toward  the  wime 
side,  He<hiction  1ms  been  efl^iM'le*!  by  traction  ami  coaptalive  pressure. 
Possibly  flexion  would  be  et^cieut  in  the  more  difficult  coses,  as  in  the 
similar  disloirations  of  the  thuiub. 


DISLOCATIONS  OF  THE  MIDDLE  PHAI*ANOES. 
These  dislocations  mav  lie  backward,  forward,  or  lateral. 


Backward. 

The  nsiml  (suise  Is  a  fall  u|Kin  the  |mlmar  surface  of  tlie  extended 
finger,  which  productrs  the  dlsloi*ation  by  hvjHTextcnsion  of  the  phalanx 
anu  sometimcjt  ruptures  tlie  skin  over  the  fr4>nt  of  the  J4»int,  The 
phnhinx  may  renmrn  hyj»Textend(Ml  upon  the  pri»xinml  one,  even  to  a 
right  angle,  or  mav  Ih-  low<'reil  M)  that  itM  axis  is  parallel  to  that  of  the 
other.  The  dtagtiosis  is  ri'atlily  uuule  by  examination  of  tlie  relations 
of  the  Ihiucn  iuid  ordinarily  niiuelion  is  easily  made  iiv  <Hnvt  impul- 
sion of  the  hy{H*n*xtended  pluilanx  or  by  traction  anu  flexion.     The 
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anterior  portion  of  the  caprale  reaemblos  that  of  the  ineCiic8rpn-{4B- 
Ijuigeal  joints  in  being  thick  and  rigid,  and  it  is  unite  domMo,  thrfv- 
fore,  that    it  may  become   interposetl  as  above  dttivribed   and  make 

reduction  difficult  or  inipo$$ilde,  a«  in  a  ca$e  •  *  *      ** fn 

which  all  measured  failea.     It  ^'cm^^  advi^bh  r>t 

trial  r-honlil  f>e  of  direct  impnUicm  upon  the  liy[icrvxr  i^, 

and,  tbi.s  failing,  the  phalanx,  r^till  extended^  should  Ik   ,  .        iily 

toward  the  side  on  which  the  flexor  tendooi^  may  be  dt«|Uaced  an(i  thro 
rotated  so  as  to  carry  the  teodoos  forward  past  the  bead  of  the  ochcr 
phalanx. 

Forward. 

Tliese  may  be  complete  or  incomplete,  aco^nling  to  tiio  extent 
which  the  base  of  the  middle  phalanx  i^  displaced  upwarri  aKin^  the 
|>almar  aspect  of  the  proximal  one.  The  symptom!^  are  liie  well- 
marked  prominence  of  the  head  of  the  firnt  phalanx  on  the  liack,  and 
the  less  marked  nrtijection  of  the  base  of  the  seooml  phalanx  oa  the 
palmar  nurface  when  it  is  extendetl.  With  the  dii?placenK'ni  upward 
may  be  as.sociated  some  lateral  diriptncement  or  a  lateral  deviatlou  »f 
the  axis  of  the  second  phalanx. 

Reduction  is  easily  made  by  traction  and  onaptativc  pressare,  b<it  In 
an  old  cufie  treate«J  by  HamilU>n  the  effort  luid  failetl,  and  in  one  treated 
by  Thoreos  the  aid  of  amesthesia  wa&  uecesriary. 

Lateral. 

Of  thc^  but  few  caAcs  have  been  re|Htrted  ;  I'olaillon  could  collect 
only  eighty  of  which  the  diTilocatiun  wiva  to  the  Inner  »itle  in  t*eveu,  and 
to  the  outer  si<Ie  in  one.  In  a  case  (|Uoled  by  him  from  C^hAdati  the 
midtlle  phalanges  of  the  laj*t  three  fingers  were  »iiraulianetftu.'»ly  dUlo- 
cate<l  toward  the  inner  side,  forming  almost  a  right  angle  with  the  aide 
of  the  tin^t  pimlanx.  Duplay,'  who  mw  a  caj«,  savs  "  the  dislocated 
phalanx  v»  marke<lly  deviated  inwanl  ho  as  to  form  almost  a  right  ancle 
and  to  cross  the  irfinrM-  of  the  adjoining  finger.  At  the  apex  of  tlw 
angle  the  lower  end  of  the  first  phalanx  can  be  felt;  the  dislocated 
pluilatix  pnyci^tH  on  its  inner  siile. 

In  Kollet'»  case  of  dislocation  to  the  outer  e^ide  tlie  base  of  the  eecood 
phalanx  of  the  ring  finger  projected  upon  the  outer  side  <if  the  first 
phalanx  ;  the  second  pbaJanx  was  somewhat  incline<l  inwanl.  ami  tht 
distal  phalanx  was  slightly  flexed.  The  shortening  was  aUiut  Iwi^ 
thirds  of  a  (rntimetre. 

In  two  of  the  eight  cases  the  dislocation  iraa  oonpotsod,  but  the 
IHiticiit.H  n^oovereil  without  ancbylods. 

Iletluction  was  easily  effected  Id  eveiycaae  by  tractsoo  and  coaptation. 

DISLOCATIONS    OF   THE   DISTAL   PHALAKOES. 

'nicsi*  di-thmitions  may  Ik*  l*ack\v:vnl,  torxmrd,  or  lateral,  the  furrorr 
l»eing  by  far  the  nunt  fre*|Ucni  ;  ft>n*ard  disifx-jilions  liave,  I   U-licvi 
l>een  eneountere<l  only  in  the  thtinib, 

>  PotAiUoD  :  Loc.  dt..  p.  184.  *  UiipUy  -  rfttiioluyle  KktaHM.  tol.  Ul  fi. 
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Backward. 

Backward  (IiHlocation  of  the  distal  phalanx  in  oommonlv  caused  by 
a  fall  or  blow  u|>ou  the  end  of  the  uut^tretchod  tinger.  The  dislooi- 
don  may  be  complete  or  incomplete,  simple  or  conipouod,  and  it  may 
be  <lirectly  backward  or  backward  and  to  one  side. 

The  anterior  lij^inient  is  torn  away  from  one  or  the  other  bone,  in 
the  thumb  usually  from  the  proximal  pliulunx,  in  tlie  tinkers  from  the 
distal  one.  The  luU'ral  ligaments  remain  intact,  unless  tlic  iiisl«K:ation 
is  to  one  side  iw  well  as  Imckward.  The  flexor  tendon  nmy  be  torn 
away  from  its  attachment,  or  it  may  lie  displaced  to  one  side. 

lie<lnclion  is  usually  easy,  but  may  be  ma<le  difficult  by  intor|>osition 
of  the  anterior  pttrtioa  of  the  ca|isulc  when  this  accompanies  tlie  distal 
phalanx  or  by  the  tension  of  the  displacetl  tendon.  In  scvcnd  com- 
|>ound  cases  of  tlie  thumb  tlie  ob:^tacle  created  by  the  tendon  was  clearly 
demonstrated  au<l  was  overcome  by  drawing  the  tendon  oiiide  with  a 
blunt  hook  or  dividiuj;  it. 

The  phalanx  may  l>e  hyperextendod,  or  straight,  or  flexe<l  across  the 
end  of  the  proximal  one.  The  coexistence  of  a  wound  on  the  |>idmar 
surface  of  the  joint  is  fre<|uent,  thirty-two  times  in  fifty-five  cases  col- 
lected by  Polaillon,  and  ha^  le<l  to  ver}'  .serious  conse<juenccs,  anchy- 
losis, eangrene,  suppuration  exten«ling  to  the  forearm,  tetanuB. 

Although  ordinarilv  <if  easy  re<lucti(tn,  yet  in  one-quarter  of  Polail- 
lon's  cas<»f*  reduction  failed.  .As  his  list  is  made  up  larp'ly  of  re[M)rte<l 
cai)C«  it  undotibtiHlly  contaiuH  an  exceptionallv  large  [»rt>portion  of  diffi- 
cult and  cnntplicateil  ones,  but  still  the  numfxT  of  tailure^,  thirteen,  is 
laive  enough  to  indicate  that  re<luction  may  otlcn  require  much  caro 
and  skill.  The  principles  controlling  it  are  the  sjime  as  in  tlie  back- 
ward dislocations  of  tiie  other  Joints,  and  although  simple  traction 
haii  often  sufficetl  it  is  prudent  to  refrain  from  it  and  to  roilnce  by 
direct  impuUion  of  the  hvjKTextcndi*<l  phalanx,  i»s|»ecially  at  the 
thumb.  In  cue  com;  Hamilton  divided  the  lateral  ligument<i  6ubcuta- 
neoaxly. 

Forward. 

These  di?)locatinns  have  bct»n  observetl  only  at  the  thumb,  and  in  a 
large  pnjjiorlion  of  the  rei>ort«l  cases  they  liave  been  made  compound 
by  a  woun*l  on  the  palmar  surface.  The  cause,  in  the  few  re(H»rttHi 
nti4's,  has  Ih-cu  a  blow  ujM^n  the  end  of  the  phalanx  by  which  it  was 
fim'ihly  hv|»<'reJitend(r*I.  In  s*>ine  caj«os  the  phalanx  ri'mained  in  thia 
|M>fUtion,  Us  <lorsul  surfaw  renting  against  the  articular  face  of  the 
proximal  phalanx,  and  itj*  Imsc  projecting  on  the  palmar  surface;  in 
other  cases  the  phuliuix  was  slightly  tiexeil.  and  its  base  displaccil 
upward  along  I  lie  anterior  surface  of  the  proximal  one. 

Ktiduetion  haii  usually  been  eoi^y  by  traction  or  direct  pressure. 


Lateral. 

Tlieae  difdocationw,  of  which  only  four  or  five  liavp  beon  reported, 
have  boon  caused  by  fall«,  by  a  kick,  and  by  violently  shaking  the 
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hand  while  graspine  it  by  the  end  of  the  finger.  The  phalanx  may 
preserve  its  parallelism  with  the  other,  being  simply  dispfacctl  upward 
along  its  side,  or  it  may  form  a  lateral  angle  with  it,  its  base  resting 
against  the  side  of  the  other.  In  Gogu^'s  case,  quoted  by  Malgaigne, 
there  was  a  transverse  wound  fifteen  millimetres  long  througli  which 
the  head  of  the  middle  phalanx  protruded.  In  Dug^'s  case  reduction 
was  not  attempted  ;  in  tne  others  it  was  easy. 


CHAPTER  L 


uisux:ations  of  the 


PEL via 

COCCIYX. 


DISLOCATIONS    OF    THE 


The  union  of  the  two  innominate  boneti  at  the  syinphyHis  pubis  is 
by  a  solid  fibro-rartilaginons  LiniK)^  and  without  an  arliciilar  cavity, 
and  the  rupttiro  of  this  bund,  or  its  sc'{)aration  from  one  or  (he  other 
bone^  I>eh)ng8  nmn.'  |tro|>er]y  among  fractures  tlian  among  dislocations. 
Between  the  artieular  surfaces  of  the  ilium  and  sacrum  there  i:*  usually 
un  articular  ciivity,  but  it  is  often  more  or  \va»  obliterated  by  fibrous 
union  l)etxveen  the  opi>i»setl  onrtilaginou;*  surfacea.  Pure  8C|)arationB 
at  tliese  points  without  fraetun*  nre  nire,  and,  except  at  the  pubic  sym- 
physis, iiardly  to  be  diagnosti«ite<i  with  certainty  during  life.  The 
reader  is,  therefore,  referretl  for  moet  that  pertains  to  tlie  subject  to  the 
ciuipter  upcin  fractures  of  the  (>clvis. 

Malgaigne<Ies*Til)ed  ilie  lesions  as  iHslocations,  and  most  writers  have 
followed  his  example.      His  elassiHeation  is  as  follows  : 

Di.sliH.-at ions  of  the  pubic  symphysis. 

Dislocations  of  the  .>acro-iliac  symphysis. 

Dislocations  of  these  two  symphys<^  or  of  the  ilium. 

Dishx^tions  of  the  two  sacro-diac  symphyses,  or  of  the  siicrum. 

Dislocations  of  the  three  symphyses,  or  of  the  three  bones  simulta- 
neously. 

Dishx-ations  of  the  coccyx. 

Of  these,  only  the  last  is,  strictly  speaking,  to  be  deemed  a  disloca- 
tion. 

DISLOCATIONS   OF   THE   COCCYX 

The  systematic  ilescriptions  of  dislocations  c»f  the  coccyx  which  are 
given  by  the  tnirlier  writers  were  allied  in  tpiestion  bv  those  of  the  first 
half  of  the  present  cenrury,  some  of  whom,  esjieeially  JV»yer,  went  so 
far  VLH  to  ileny  that  the  h-sion  Imd  ever  ixvurrtf<l.  Malguigne,  however, 
collei'teil  six  cases  of  disl<x*ation  forward,  and  deN?ribe<f  a  backward 
form  on  the  authority  of  I^uveijat.  To  these  six  may  be  added  fonr 
that  have  been  since  reiwrted.  Roeser,'  Bonnefont,'  two  cases,  and 
Monrei,'  the  first  of  which  is  an  example  of  a  variety,  lateml  disloca* 
tion,  that  has  not  hen»tofore  been  d»»scribed.  It  must  further  l»e  said 
that  many  ceases  have  been  encountereil  and  reporteil  in  which  a  group 
of  symptoms  identical  with  those  observed  in  cases  re|K)rt(Hl  as  disU>- 
cations,  and  following  similar  accidents,  falls,  blows  u{K>n  the  anal 
region,  has  been  presented,  and  the  conclusion  seems  to  be  uiwivoid- 
able,  either  that  dislocations  or  fnicture^  of  the  coci'vx  are  much  more 

*  Romrr :  Oorti-p'fl  Notlun.  1S57.  vol.  iL.  No.  10.    Atatmct  lu  Brit.  taaX  For.  Ucd.  Oiir. 
ftrv  .  K»7.  vol.  XX.  p,  414. 

*  Biianrf^itit;  L-'niuii  MMloU*,  ISQO.  vol.  1   p.  130. 

•Moant:  Hcc da Mte. d»  MM. Chir  irl  rWxn.  mUiUiiw,  1800,  toI.  1. p. 390i 
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frequent  than  the  number  of  re|>orte<l  cases  indicates,  or  th«t  the  prom- 
inent syni|>t^)n»s  whicli  Jirccinipuny  (he  reeogni/^l  csises,  the  excetvuvt 
]min,  ilisubilitv,  and  geni-ml  iicrvotiH  di.slnrhancc,  are  (hie  t<i  Hr>mHhiD|; 
etsi'  tlian  tlie  dij^phiceinent  uf  the  bone.  Against  the  latt<'r  ahrnmtivi: 
luuy  lie  urged  tlie  immediate  relief  and  prompt  recovery  nhieh  Iwvr 
followed  the  retluction  of  tlie  displacement.  Six  cases  in  which  the 
general  symptoms  were  similar  Ui  thcv^  uf  dislocation,  but  in  which  an 
displac4'ment  was  roe4)gnizable,  are  reported  by  Warren,'  and  M(»urrt*« 
pus(*  may  ix^rlmjjs  be  classed  with  them. 

Of  eight  oC  the  above  cases  in  which  the  Bcx  is  noted,  mx  wm 
women,  and  two  men;  all  were  adults;  and  the  ol>6Cure  injury  ju?* 
referred  to,  in  which  the  symptoms  are  the  same,  except  that  iio  dis- 
placement is  recognizable,  is  also  much  more  frequent  in  wunieu   than 


in  men 


Dislocations  Forward. 


The  usual  cause  is  violence  receiveil  upi^ti  the  rc^un  of  the  aoooyz 
in  a  full  upon  the  buttocks  or  astride  a  bar,  or  by  the  breaking  of  a 
chamber  upon  which  the  patient  was  sitting.  The  two  men,  lijivatuo, 
Mouret,  were  injurtnl  while  nn  horseback,  one  of  them  suddenly  in 
jumping  a  ditch,  the  t>lher  without  sijccial  cause  or  incidcni,  the  |jaio 
coming  on  gradually,  and  incr<'asing  tor  twenty-four  hourrt,  aiMi  then 
suddenly  becomitig  very  severe  aft<*r  a  slight  cliange  of  |>ositk>n,  with 
a  sensation  of  something  slipping  in  the  rectum. 

The  pain  at  the  moment  of  the  accident  is  so  severe  as  somotimcM  to 
cause  the  patient  to  faint ;  there  is  |Kiin  in  defecation,  and  freiiut-nt  cnlU 
to  urinate.  The  |uiin  radiates  down  the  thighs,  autl  stmietimcs  over 
the  trunk*  head,  and  arnii ;  the  patient  is  unable  to  sit  up,  and  tbr 
slightest  movement  may  greatly  increase  the  sulfering.  (V>ughiRg  and 
sneezing  and  sometimes  even  every  act  of  inspiration  increase  the  local 
pain.  If  the  cimdition  remains  unrelieved  (Turner,  a  week  ;  Ravaton, 
seventeen  days ;  Bonnefont,  a  nionthj  the  general  health  suffers  sen* 
ously,  the  |>atient  becomes  feverish,  and  the  mini]  dulled. 

External  examination  may  show  an  i^cchymo^i**  and  swelling  over  the 
situation  of  the  coccyx  and  a  displacement  o^  this  lx»ne  forwanl ;  the 
finger  introduced  into  the  rectum  recognizes  an  auirular  displacement  of 
the  coccyx,  in  which  its  point  is  directed  forward,  and  wnich  is  some- 
times so  great  that  the  bone  stands  almost  at  right  angles  to  ita  normal 
|)osition,  anil  pre.'wes  the  |K)!jtcrior  wall  of  the  nvtiim  i^harply  forward. 

If  now  the  finger  is  hooke<l  over  the  projectiui;  <*nd  ot  the  ooocTX 
it  can  be  readily  drawn  back  into  place,  and  the  nslut^tion  iis  foUovrad 
by  inimediati^,  in8tant;LniH>us  relief  of  all  the  symptoms^  A  maHM>d 
tendency  to  recurrent^  usually  exists  and  niav  make  it  neorssarj  to 
repeat  tne  reduction  several  times.  In  one  of  flonnefont*«  oaaes  a  gum 
catheter  with  a  stylet  was  l»ent  into  the  shajte  of  a  hook  and  ho  platvd  in 
the  anus  that  by  traction  ujxin  the  proji^ting  i>ortion  the  Ixmc  could  \it 
kept  in  p1ac(\  In  Turner'tf  c:Lse  the  cure  was  leas  eomplele  ;  the  i'vmy'vx 
preserve*!  an  abnormal  mobility  for  many  years,  and  the  fiatient  wm 
oblige<l  to  facilitate  defecation  by  intnwlucing  her  finger  into  the  ancu. 

>  WairoD :  Barflcsl  OlMrrvfttloua,  tiMUm.  1807,  p,  G0& 
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Dislocation  Backward. 

DisltKation  backward  is  liglitly  mentioned  by  some  writers  as  a  not 
infrtfuient  accident  ilurinj;  {parturition.  Malgaigne  qnoltnl  Ijauverjat 
Ori  follows:  "The  considerable  deviation  backward  of  this  bone  some- 
times eansen  its  dislocation.  I  have  seen  one  cose.  The  |iatient  snf- 
feretl  astonishingly,  and  could  not  ait;  I  reduced  the  coccyx  and  she 
was  iminediatelv  cured." 


Lateral  Dislocation. 

Of  this  only  one  case,  Kocser,  hatu  l>een  reported.  The  patient,  a 
large,  corpulent  woman,  thirty -six  years  old,  fell  usrride  the  back  of  a 
chair.  She  at  once  suflrcre4l  severe  jxiin  in  the  coccygeal  region,  much 
aggnivateil  by  attempts  to  sit,  but  she  was  able  to  ^o  about  for  some 
hours.  At  last  the  ]>ain  became  so  severe  that  slie  tixjk  to  her  bed, 
when  she  found  she  could  neither  move  norturu.  When  seen  the  next 
day  there  was  so  much  immobility  and  stiffness  of  the  body  as  to  sug- 
gest tetanus.  Ik^ides  the  K»vere  pain  in  the  ci^ecygeal  region  she  cotn- 
plaiiun]  of  a  minful,  tens(%  dnigging  sensation,  extending  up  towanl 
the  na|>e,  and  along  the  arms  to  tlie  fingers,  which  felt  numb.  She 
could  not  l)ear  to  make  the  slightest  movement.  The  head  was  con- 
fused, and  the  intellect  somewhat  clouded.  No  unnatural  sensation  in 
the  lower  limlw;  urine  and  feces  weiv  passed  naturally. 

A  small  swelling  was  felt  on  the  left  side  of  the  tissure  of  the  but- 
tcK'ks,  which  prove<l  to  be  the  cocevx  torn  away  from  the  wicnim,  and 
eairried  toward  the  left  ischium.  The  end  of  the  sacrum  from  which 
It  had  been  )lisplii«*<*«l  (ould  l)e  plainly  felt.  The  fing<'r  in  the  rectum 
showeii  the  exact  nature  of  the  displacement  still  In-tter,  and  when  finn 

iiressure  was  made  downward  and  to  the  right  against  the  displacetl 
)one,  it  smlileulv  resuuifnl  ib^  tiornial  [M>silion.  The  |iatient  declared 
she  immetliately  felt  quite  another  being,  the  confusion  of  the  head  ami 
|miiiful  s4'nsation  along  the  spine  ami  arms  <lisap|>earing.  At  tlie  end 
of  the  fifth  (lav  no  inconvenience  beyond  a  slight  burning  pain  near 
the  s:icnim  remaincil. 

The  s<f verity  ol"  the  symptoms  in  all  these  forms  appears  to  \ie  due 
to  a  si)ecial  M-nsiiiveness  of  the  region  which,  as  has  l>tx*n  s;iid,  is  mani- 
fostea  by  Muiilur  sympt^^ms  associated  with  no  traumati»im  or  local 
change,  or,  as  in  a  case  of  my  own,  only  with  a  dry  arthritis  of  the 
joint.  The  removal  of  the  coccyx  in  tlie  nou-traumatic  caacs  (coccy- 
godyuia)  gives  great  relief. 


CHAPTER  LL 


DISLOCATIONS  OF  TUE  HIP. 

Anatomy — Statistics — Chms   of  Compound  DUUx^atioiM — ClaaaiAcBtioB — BMik* 
ward  Uialocattons :  Domal,  everted  donal,  anterior  oblique. 

Anatomj. 

The  bony  conatituents  of  the  hif>-joint  are  the  aoetabulum,  or  cot- 
yloid cavity  of  the  oh  innoruinatum,  and  the  gloimlar  head  of  the  femur. 
The  former  is  an  almost  hemispherittil   oavity,  situar<f)  at  '1  Moo 

of  the  iliuiQ,  ischium,  and  pubis,  and   formed  l>y  llie  |>n»j-  -om 

their  outer  snrfatM?  of  a  striHig  Ixjny  rim,  which  is  esiwctafly  tiiu-k  and 
promineut  behind  and  above,  and  is  lacking  below  tor  nedirly  2111  inch 
at  the  point  where  the  cavity  adjoins  the  foramen  ovale,  tlie  cotylfitd 
notch.  The  depth  of  the  cavity  is  increased  by  a  fibro-cartila^noos 
rim  set  upon  itn  edge,  the  labruni  ttirtilagineum,  or  cotyloid  ligament, 
which  crosses  the  cotyloid  notch,  and  is  there  teime^l  tlie  tranarens 
ligament.  The  wall  of  the  cavity  is  thin  at  its  centn-  an<i  lower  port, 
and  is  elsewhere  ver%'  thick  and  strong.  It*  grckwth  takes  place  at  the 
junction  of  the  three  bones  which  combine  to  form  it,  tins  jonctioo 
being  markeil  during  the  period  of  growth  by  a  tliiu  layer  ti(  cxinjugtd 
cartilagi-  having  the  $ha]K'  of  an  inverted  Y, 

The  head  of  the  femur  is  rather  more  than  half  of  a  sphere,  havings 
a  radius  of  al»ut  an  inch,  and  is  so  placed  upon  the  nef*k  thiii  rather 
more  than  half  of  its  cartilaire-oovered  surfa<v  is  in  front  and  above 
(in  the  upright  position)  and  rather  Ic;rs  than  lialf  is  behind  and 
below.  At  a  point  a  little  l>elow  that  at  which  a  prolongation  of  the 
loHK  axis  of  the  neck  would  touch  its  surface  is  a  depression,  within 
which  the  up(>er  end  of  the  llgamentnm  ten-s  is  attache<l. 

The  neck  is  directe*!  inwani,  upward,  antl  slighlly  liackward  Tntm 
its  junction  with  the  shaft,  the  angle  which  it  makes  wiih  the  huig 
axis  of  the  latter  l>eing  :iiM>ut  130  degrees.  The  great  tnx'hanlcr,  oo»- 
ttnuous  with  the  outer  surfact*  of  the  shaft,  overhips  tiie  neck  above 
and  f>eliiud,  its  highest  [)art  l>eing  sitnat^nl  |>aet4.'ritirly  and  cur^'tn! 
inwanl  ;  the  |w)rtion  which  is  numt  external  and  most  nearly  subcuta- 
neous is  alK>ut  an  inch  1h>1ow  the  up|H'r  margin. 

The  capsule  is  attiichetl  alx>ve  along  the  entire  peripberr  of  the 
cotyloid  cavity,  just  outride  the  free  margin  of  the  labntm  cartitii|p- 
neum,  and  below  Ut  the  femur  at  or  ncjir  tl»e  junction  of  tb<r  Deck  and 
shaft,  exten<ling  in  front  to  the  inter-tnx'lmntrric  line,  aU>vr  nearly 
to  the  nyot  of  the  great  trochanter  in  the  <ligilal  foaen,  brhimi  to  thv 
nock  itself  a  little  Mhort  of  its  out<*r  limit,  and  ImsIow  to  the  Upp«r  t«rt 
of  the  lesser  trochanter.     It  is  connM»si'<l  of  fibres  arrengvd  loogiUKli* 
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nally  and  circularlv,  and  varies  givatly  in  ntrenj^h  and  thicknei)«  at 
flilTorent  |xMnt**.  Tlu^se  |M^rti*ms  which  are  eH|>t'ciany  thickened  by 
niiiltiplicutifm  of  the  loogitiidinal  tihres  nrr  knuwn  :is  acccs8<^>rv  liga- 
ments;  of  tliese  the  strongest  antl  moMl  inij^trtnnt  is  the  one  hituuted 
in  the  anteriur  part  of  the  capsule,  and  kn<jwn  a."-  the  ilio-femural  liga- 
ment, or  the  ligament  of  Bcrtin,  or  Bigelow*»  Y-ligament  (Fig.  306). 
This   arises    from   the  anterior 

inferior  spine  of  the  ilium,  and  ^"to.  30& 

foMn  the  surface  of  the  lH>ne 
immeiliately  lx*hind  it  and  alwve 
the  etige  of  the  acetahuhim,  and 
it«  fibres  }Ki^ing  downward 
diverge  to  form  two  strong 
bandn,  of  which  the  inner  [lasses 
idmottt  vertically  to  the  lower 
jiart  ».»f  the  anterior  intertri.>chan- 
terio  line,  ami  the  outer  to  the 
upper  ])art  of  the  same  line. 
Ine  ligament  i.Halxiut  one- fourth 
of  an  inch  thick  at  its  thickest 
port,  ami  is  very  8trt>ng.  in-rhaps 
the  str^>ngest  in  the  Ikhiv,  and 
will  sustain  without  rupture  a 
^tmin  of  from  250  to  760  p<iunds 
(Higelow).  Its  inner  portion  is 
ei!>|3eoially  concerned  in  limiting 
extension  of  the  lirah;  it.-*  outer 
{Ktrtion  in  limiting  eversiou. 

The  other  thickened  |M>rtions 
of  the  capsule  are  those  known 
as  the  puUnfemoral  and  ischio- 
femoral ligament^ ;  the  former 
arises  fn)m  the  anterinr  ami 
inferior  portion  of  the  acetabular 
margin  and  the  pubis  ns  far 
inward  a**  the  ptKtineid  eminence,  and  extends  in  the  anterior  and 
lower  |>art  of  the  capsule  to  ita  insertion  above  the  small  trochanter. 
The  ischio-femoral  ligament  is  a  strong  l»and  of  fibres  on  the  outer 
and  posterior  )>ortion  of  the  ca|>snle,  arising  from  the  grm>ve  on  the 
iiichiimi  below  the  .icetabulum.  The  pulM>- femoral  ligjimont  limits 
abduction;  the  i.sohii>-femoral  limits  invers-ion.  On  each  siile  of  the 
pul>o-femoral  liand  the  capsule  is  very  thin  ;  outside  and  behind  the 
Y-ligament  the  capsule  is  ver^*  strong,  limiting  adduction  and  inward 
rotation  (liigi*low). 

The  joint  is  thicklv  covered  in  by  muscles,  of  which  it  is  dc-imble 
here  to  mention  onlv  one,  the  obturator  intenius,  which  plays  an 
rtn|H>rtant  f»art  in  the  backward  dihw^itions.  This  muscle,  arising 
from  the  inner  surface  of  the  obturator  foramen  and  the  surfm-r  of 
bone   between  it   ami    the   great   aacro-sciatic   notch,  jms^tM  oulviiird 
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thnN^  the  Mnall  mcto  ocMtic  ooccbf  tans  rfonpfy  forwsnl,  wad  V 
inserted  npoa  tlie  froot  pSLftof  tbe  umrrsar&ecof  the  grat  tradiaiiter 

in  conjuDctton  with  tbe  t^ro  gemdli  which  sri^  rePpcctiN-frlv  fmoi  tJv 
spine  aod  biberusity  of  the  ischiuia.  Above  it  is  the  (nrrifomuot  belov 
it  the  qoadrmtos  fenioris. 

The  centre  of  the  bead  of  the  feniur  lies  sbnat  two  incbe*  diRedhr 
below  the  antt*nur  inferior  ^)^ne  of  the  iliam,  and  at  aboot  the  snas 
disuuxx  downward  and  ootward  from  the  oentre  of,  and  in  a  dirvcdon 
St  right  angle:!  to^  a  line  drawn  from  the  anterior  superior  ^une  vf  tl» 
ilium  to  tlie  «^pine  of  the  pubis.  When  the  bones  are  Donml  attd  in 
plaoo,  and  Uie  limb  is  panly  flexed,  a  line  drawn  acrosB  the  outor  aspsei 
of  tbe  thi^b  from  the  anterior  i^uperior  5pine  of  the  iHnm  to  the  lowsnt 
part  o(  ihc  tuberosity  \}^  tbe  labium  will  cross  the  nnper  port  of  the 
ereat  trocluuiter.  Tbiii  1^  known  as  N<C*laUin'iip  or  tbe  tschio-iiiac  Ii 
Its  relations  to  the  trochanter  have  great  diagnostic  imporUDcc 
the  child,  according  to  Hueter,  tbe  trochanter  is  brought 
higher  by  tbe  relative  Bhortncss  of  tbe  neck  of  the  femor. 

Extension  and  abduction  are  checked  in  the  living  by  the 
of  tbe  joint,  Hexion  and  adduction  by  tbe  muscles  or  by  the 
the  limb  with  tlic  aUiumcn  in  flexion.  The  nuige  of  abdoctioti  «al' 
adiluction  \s  further  modified  by  tbe  podtion  of  the  Unb  as  regnnls  it* 
flexion  and  it^  rotation  alx>ut  the  long  axis. 

Tbe  position  of  tbe  limb  in  which  dislocation  of  the  hip 
fre«|iK^Dtly  riccurs  is  that  of  tlexion^  adduction,  and  inward 
and  the  dislocation  whicli  then  fH-cur^  xs  one  of  the  backwnni  fi*i 
altboiigb  after  tbe  head  of  Uie  l>onc  has  left  the  socket  abdurtjihn 
outward  rotation  of  tbe  limb  may  lodge  it  in  the  obtnrat^»r  fonunr-n. 
In  this  position  tbe  posterior  anil  inferior  portion  of  the  cap^ide  ia  pot 
u[K>n  tiie  stretch  and  nipture«l.  By  outwani  nttation  and  abductioo  the 
bead  may  lie  forced  out  at  tbe  lower  and  inner  f»art  of  the  capMile  belov 
the  pubo-feiuonil  tigameut^  toward  tbo  obtunit^^r  foramen  ;  in  each  tamt 
a  new  centre  is  found  for  tbe  exaggerateil  movement  in  tbe  more  ur 
less  dinvt  contact  between  tbe  neck  of  tbe  femur  and  the  nuir^n  of 
the  acetabulum  or  in  the  tension  of  part  of  tlie  Y-lJgament  The  foms 
which  prcxinces  the  di.sloaition,  tlierefore^  almimt  always  a<is  indtrx<ct]y, 
cither  by  moving  tbe  limb  upon  the  fixe*l  trunk  or  by  m«)vin}(  the 
trunk  u|M>n  tbe  Hxed  Hmb.  In  tbe  gruat  majoritv  of  <u^*«  the 
Y-ligament  remains  untorn,  and  by  tbe  restraint  which  it  exert*  nptm 
the  movements  of  tbe  dinplac^ed  femur  it  detenuineM  in  a  biri:e  mniMtire 
tbe  character  of  tbe  secondary  displacement,  tbe  attitude  in  wbidi  llie 
limb  comes  to  re>^,  and  the  manipulationn  by  which  the  di-xlocatiiin  can 
l>e  reduced.  Tbift  influence  is  so  great  that  Bigelow  ImmnI  n|Kin  it  ihc 
distinction  wbirli  be  made  l>etweeu  "regular"  and  **  in^ein*hir  "*  dis*- 
Io(*ationi«.  tbe  former  incbuling  those  canc^  in  which  the  ligament 
n»mainc*l  nntorn  and  tbe  altitude  of  tbe  limb  was  in  conHe<|Ucnce  cliar* 
acterij^tic  ;  tbe  hitter  tbo^  in  which  the  ligsunent  wnis  more  or  leas  torn 
and  the  attitu<lc  nnd  dis^iiaivment  variable.  The  distinciiao  has  some* 
tim<*»  an  im[>urtaut  bearing  ujmui  the  treatment  and  daserviM  lo  be 
preserved. 
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Statistics. 

The  tables  in  Chnptcr  XXVI I.  show  timt  the  jjcrconlajtns  of  dittlo- 
cation  oi'  the  hip,  cotii|>mvil  with  all  dibktcationH,  vary  frt>m  1.4  to  2 
per  cent.  Agnew*  sjiys  that  of  912  iliHlocationH  ailtnittecl  to  the 
Pennsylvania  Hfispital  80  (9.75  per  cent.)  were  of  tJie  hi]».  (>f 
Kninlt'in's  8  easej*  I  were  in  {uitients  not  more  than  ten  years  olil,  and 
of  Prahl's*  41  eases  llJ  were  of  the  same  a^e,  8  were  between  eleven 
and  twenty,  and  1 1  Mere  between  twenty-one  and  thirty  yearn  old, 
Thin  pre})onderane«  in  youth  is,  however,  not  found  in  Agnew^s*  list  or 
in  the  41  caneg  ctilleetod  by  Malpiigne  or  the  84  caaea  collected  by 
Hamilton.     Tiie  latter  were  divided  as  follows  : 

t'lulor  15  yi-an 16 

16    to  30    "  32 

30     "  45    "  2» 

45  «  60    ••  T 

60    "  86    "  1 

Agoew'e  89  cases  are  thus  divided : 

15  ta  25  ycara 89 

25  "  35    "  98 

S5  *•  45    ••  12 

46  "  65    "  6 

65  "     66    "  ...  .6 

66  *     75    •  ...  ...       I 

Although  the  numbers  are  larger  in  Hamilton 'ft  colleetion  than  in 
Pmhrs,  yei,  a^  the  latter  are  the  integral  Ktatisties  of  a  ningle  hospital 
and  di>j)ensary,  I  think  it?*  j>ercentages  are  more  likely  to  represent  the 
actual  prt:ii>ortions  than  those  of  a  ct>llectl<»n  of  publisheil  cases  are. 
1  do  not  Know  how  to  actx>unt  for  the  absi'QCo  from  Agncw's  list  of 
patients  umler  fifteen  years  of  age. 

The  earliest  age  at  which  a  <lisI<.»cation  han  lieen  reported  is  six 
months  r^  it  was  a  disloeation  upon  tlie  obturator  foramen,  and  was 
cau8t»d  by  the  fall  of  a  chair  in  which  the  child  was  tied.  In  the 
report  by  W.  A.  Johnson,*  (tf  u  cliniad  lecture  by  Prof.  (Jniss,  it  is 
said,  "  upward  of  six  vears  ago  this  child,  M,  S.,  agtni  Fcven  years,  had 

fall/'  and  received  a  dorsd  dislocation  of  the  liip.     Tlie  note  is 

tilled,  '*  DisltK^alion  of  the  hI|>-joint  in  a  child  six  months  of  age," 
^Rjirtcls*  report<*d  a  dorsal  dislocation  at  eleven  moiitliti  4aiisetl  by  the 
4-ftnrt  niade  In  put  4»n  a  sln«*.  iSeveral  others  have  Ix^en  rejuirted 
bi'twcen  the  litres*  of  cighttNMi  months  ami  five  years. 

The  oldest  patient  is  one  n'jwrtwl  by  Kennetly/  a  woman,  aged 
ninety-one  years  and  tive  months,  who  received  a  dorKil  dislocation  of 
the  right  hip  by  a  fall,  while  walking  aorr»t^  a  sm(H:»th  flojr ;  it  was 
n^luctMl  on  the  twelfth  day  by  manipulation,  and  two  day f^  later  the 
patient  dic<l.     The  auto|>sy  verified  the  diagnods.     The  next  oldest 


'  Vr%h\ :  In&nd. 

*  Powdrrll:  Ijii 

*  JohiiAon:   rtitl 

*  Itau-trU:  Arrli 


ihl.  frirOiir..  1881,^.57, 


.  IK7B-7.  Tftl.  vii.  p.  5. 
•I.  xvf.  p.  a.v>. 


*  KvD&Mly  :  (*laciLiiuiU  UuiicL  uuil  t'hulc,  1S(>^  voL  i.  p.  2S6. 
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|>atient^  eighty-six  years,  was  also  a  woman,'  and  tht*  next  a 
eighty-one  years  old,  whone  dislonition  wiis  siiprapuhic-  and  wan  verv-J 
fie<l  by  autopsy  four  years  later ;  the  neclv  of  the  bone  was  hrokrn  by] 
uu  attempt  to  reduce  while  the  injury  was  recent ;  the  case  woa  rrportird 
by  VerneuiL' 

The  injury  is  much  more  common  iu  males  than  in  fomnlifs;  oTl 
-iVgnew's  89  cases,  11  were  women  ;  of  115  cases  collected  by  Hamilton^ 
104  were  males. 

Concerning  the  n»lative  fre<juency  of  the  different  vanetii-s  it  r^n  ht 
said  that  those  in  which  the  liead  of  the  femur  is  found  n^tini;  upon 
the  lower  part  of  the  ilium  belnnd  the  outer  |)osterior  Imlf  of  tJic  acc-i 
tabulum,  the  so-called  "iliac"  dislocation,  to  preserve  for  the  mi»ment| 
the  old  classification,  or  still   lower  down  on  the  upper  jMirt  of  tU«! 
ischium,  "istthiatic"  dislocations,  are  much  more   fretjuent   than    thcMe 
in  which  it  rests  in  front  or  on  the  iuner  side  of  the  acetabulum,  the 
suprapubic  and  obturator  dislocations.     The  dislocations  U|>uu  ihc  dor- 
sum of  the  ilium  are  generally   thought,  on   clinical  evidence,  to  l»« 
more  frequent  than  the  ischiatic,  hut  a  comjtarison  of  the  cases  cxam-j 
ined  after  death  d<x?s  not  corroborate  this  view ;   Malg:iigne  collected 
10  autopsies  of  ischiatic  dishications,  and  only   6  of  the  ilinr,  on<<  of 
these  being  primarily  ischiatic,  ami  l^^ssen,'  taking  onlv  e;i-  ted 

since  iSo^,  tonnd  VS  ischiatic  and  only  5  iliac.  Prol»al)ly  '>  _  .-,i»e*a 
supposition  is  C4)rrect  tliat  many  ischiatic  cases  observed  clinicaUy  aroj 
thought  to  be  iliac  ;  indeed,  it  will  further  appear  that  in  man}  **  iliac  '" 
dislocations  the  head  of  the  femur  has  primarily  passed  downwanl  ami 
backward,  and  that  its  presence  u]k>u  the  dorsum  of  the  ilium  i^  due 
t^)  a  secondary  dis]>lacement  uiiward,  Iloser  g^x-s  so  far  as  to  r'laim 
that  the  iliac  dUhx-atioiH,  in  wnioh  the  head  of  the  femur  h:ts  left  tlie 
cotyloid  cavity  by  its  up|>er  posterior  portion,  are  the  rarei*t  of  all  Uie 
principal  forms.  Of  the  two  anterior  forms  the  obturutor  aeems  to  ba 
more  frequent  than  the  suprapubic,  but  the  rcjrarted  cases  are  Uk*  few 
to  justify  a  |X)sitive  assertion. 

Simultaneous  dislocation  of  bi^>tli  hi[>s  has  1>e<m  reported  in  about  thtrly 
Lscfi  (see  ( 'hapft'r  LI  II.). 

Oompound  dislocations  arc  very  rare,  as  might  be  ex(>ecte<]  fnitu  thr 
thickness  of  the  soft  |>arts  which  everywhere  cover  in  the  joint,  The 
recordc<i  cases  an*  those  of  Walker,*  Bransbv  Oxiper,*  Maooudiy/ 
Moxon/  a  German  military  8urgc<m/  Taylor,"  \V'oodwan!,"  Ijangroaid 
and  Calmt,  rejMu-ttMl  by  Perkins^*'  and  (■hecver."  In  the  first  case  the 
patient  fell  under  a  wagon,  the  wheel  jmssing  over  the  tiaci;  of  hi^ 
pelvis  and  right  thigh  ;  tl»e  head  of  the  femur  ^vas  forcud  '*  forward 

1  (Isathior  *  Qaot«d  br  M«lgni|nie.  loc.  «it.,  p.  d(V>. 

*  Viinieuih  HuU.  dt*  Iti  Hoc.  tie  C*»i]r.,  ISATi.  vol.  vi.  p.  495. 

*  I^mucu  :  DniiLsrhe  Chiruriric,  IMt.  OTk,  p.  3D. 

*  Wiilkrr  ;  Ijiiotfil  by  Omiwr.  loc.  cit.,  p.  Kl. 

*  OMiper  :   lAiv.  ri!.,  p.  70. 

*  MttTouchr  :  I>ubUn  lIo^pltAl  Ourttc.  IrKTi,  vol.  I.  p.2L 
^  Moxiin  :   ModinU  Tlmot  and  Oiuu^tti*.  IrCV,  vol.  L  p.  9B, 

*  OiitrmlbUtt  fur  ('InrnrKic.  Ihhi),  p,  ^M. 
•T»ybir;  Ijincrt.  iswl,  vi»I.  i.  p.  7:fj. 

*<*  WotMtwunI  ;   il<i«toii  Mi'<lir»l  ihiul  Siirxiciil  Juuroftl,  1860.  rol.  cvtil.  p.  Ua 
*'  IVrkinn:  Hud  ,  <ku»b*T  W,  |H!»f».  p.  :Wt». 
"  ChMV«t  i  Ibid.,  Haj  a«,  1H»I,  p  fax 
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upon  the  groin      un< 
(linith  in   three  weeks 


lirongh  the  Rkin.  lieduction ;  siippnnUion; 
riie  second  i^  not  B|>oken  of  by  <_*<h)]ht  as  a 
ct>Mipound  (lislouiti(Ui,  but  tiie  bihtor)*  intiieuteM  that  it  proUibly  wnfi 
one  ;  the  (Mitient,  a  lad  seventeen  years  oKl,  waj*  run  over  by  a  wagon, 
the  wheel  {vassing  across  the  back  of  his  thigh  and  producing  a  dislo- 
cation forward  and  inwan^,  the  head  of  the  femur  lying  to  the  inner  side 
c»f  the  great  vessels.  A  rather  large  lacerated  wound  wn.s  situated  just 
below  PoU|Kirt'8  ligament,  a  little  to  the  inner  side  of  its  t^uitre.  Pro- 
fuse suppuration  followe<l,  and  the  )>atient  died  on  the  twentieth  day. 

Maajuchy's  patient  was  a  b<>y  fourteen  years  old,  who  fell  from  a 
mast  to  the  deek,  a  distance  of  sixty  feet,  and  receive<l,  in  addition  to 
the  dislocation,  a  fracture  of  the  ba-^e  of  the  skull.  When  seen,  he 
was  bitting  on  the  deck  with  tlie  head  of  the  femur  api>e3iring  between 
his  legs,  tlirough  his  pilot-eloth  trousers,as  if  pn>trude<l  from  his  anus. 
The  head,  neck,  and  great  trochanter  protrudetl  through  the  integn- 
nients  covering  the  fMJsterior  third  of  the  ischium,  the  hesid  of  the  bone 
resting  on  the  posterior  part  of  the  tuberosity  of  the  ischium  of  the 
op|>oetite  side.  The  head  was  sawn  off^  and  the  shaft  replace*!.  The 
patient  died  two  days  later. 

Mnxon's  patient  was  injured  by  a  moving  train  and  died  shortly  afler- 
wanl  in  Guy's  Hospital.  The  p>sition  of  the  limb  wns  that  of  disloca- 
tion on  the  dorsum  ilii.  There  was  a  large  irregular  rent  in  the  skin 
<.Mirr«'snonding  to  the  junction  of  the  left  sacro-sciatic  ligament  with  tlie 
tuber  isehii.  On  passing  three  or  four  fingers  into  the  Imle  a  way  was 
found  through  a  pnlp  of  torn  muscles  and  bliKMlclotf  till  the  fingers 
r!\«leil  on  tlie  nakeil  lunul  of  the  thigh  Ume.  The  gluteal  muscles  were 
much  torn  up  and  infiltrated  with  bl<H>d.  The  heaul  of  the  thigh  Lxme 
lay  half  an  inrh  outside  the  great  sciatic  ner\-e,  free  under  llie  remains 
of  the  trlutei.  It  liatl  escaped  through  the  muscles  immediately  around 
the  joint  by  passing  between  the  qiiadratus  temoris  and  obturator 
intenius.  A  jx»rtion  of  the  hrad  of  the  bone  remained  in  the  socket, 
att^u'hcil  by  the  nMiml  llgan»ent. 

The  fifth  ciLsc'  was  that  of  an  artillervman  who  fril  in  front  of  the 
gun ;  his  left  leg  was  bent  back  so  that  the  heel  lay  against  the  back 
o^  the  shonUier,  and  the  head  of  the  femnr  projecltsl  through  the  fold 
of  the  groin.  There  was  profuse  bIee<Hng  fmm  the  feraoml  vein. 
Death  in  twenty-four  hours. 

TavlorV  [Mitient  was  a  lad  seventeen  years  old,  who  was  overthrown 
by  a  falling  tn^e  and  received  a  dislmittion  into  the  obturator  fonimcu 
t^igether  with  an  irregular  wound  nearly  two  inches  long  in  the 
fierineum  thn^ngh  which  the  heai!  of  (he  fi-mur  <N>nld  U-  distinctly 
felt.  Most  *»f  the  muscles  had  U-en  sepjinit<'d  fniui  the  desx^ending 
ramus  of  the  pubi^i  and  the  asci'nding  nanus  of  the  isrhinm.  KihIuc- 
tion  was  made  with  sime  ditlicully,  and  the  limb  iinniobili/.(il  on  a  long 
silk*  splint.  The  wotind  healeil  ]>roniptlv,  am)  at  thertid  of  nitir  w<*<'ks 
the  splint  was  nMiiovetl,  but  on  the  next  day  inflnmnwitory  symptoms  ap- 
tv^nrin]  on  the  si<]e  of  the  hip,  and  an  abs(M*Ks  formf<<)  and  was  ojienm. 
Kight  months  later  Taylor  met  the  ]iationt  rtditig  on  horsi'Imck. 

WfMMlwanl's  patirnt,  a  lM>y  twelve  ywirn  ohi,  was  caught  under  a 
freight  car  and  rolUni  over  and   over,  retxMving  several  fracitures  in 
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addition  to  the  dislocation.  Tlie  m'oihmI  was  a  slit  about  two  ii 
long  ijn  the  inner  side  of  the  thig:h  two  and  a  half  inches  Inrlow 
angle  of  the  puhes.  The  head  of  the  fennir,  together  with  the  yn^Bftt 
trochanter  entirely  strip|>ed  of  its  nuiscle.s,  pnyected  e<tmpletfly  (lin.Mi}rh 
the  opening  for  abont  four  inches  and  lay  across  the  scrotum.  It^  p«>int 
of  exit  was  just  anterior  to  the  adductor  longus.  No  fnictiirt*  of  Um^ 
femur  or  pelvis  wjls  detectetl,  and  the  great  vessels  wrre  uninjured. 
The  patient  died  in  tive  hours,  nnd  after  death  rcsliiction  could  not  be 
made. 

Langmaid's  patient  was  a  girl  eight  years  old  who  had  been  run 
over  by  a  heavy  wagon.  The  wound  extended  from  a  point  unv.  inch 
above  and  witliin  the  anterior  superior  spine  across  the  groia  to  iIk! 
inner  side  of  the  thighs  the  head  of  the  femur  presenting  ui  it  near  iu 
centre.  **Tiie  nKis<*les  iliretHly  under  the  wound  were  sevenNi,  the 
adductor  longiis  completely,  tliepcctincus,  psoas,  and  gracilis  piirtiallT.** 
Considerable  hemorrhage ;  the  femoral  vessels  were  "outAidt?  aiul 
beneath  the  nei'k  o(  the  femur.''  Ueduction.  The  wound  fitappu- 
nitcd,  but  the  child  rccoveretl.  with  complete  anchylosis. 

Cheever's  patient,  a  man  fifty  years  old,  was  thrown  down  bv  ihc 
fall  of  a  h(»avy  aist*  ;  thehe^d  of  the  fenuir  protrude<l  through  n  wound 
in  the  gn^in  l)e!ow  the  outer  |)art  of  Pou|»arl's  ligament.  The  head 
was  excise<l  ;  patient  died  on  the  third  day.  The  autopsy  sht>Wi-<I  thr 
femoral  vessels  to  be  int^ict.  Death  was  apparently  due  to  associated 
injuries,  shock,  and  extensive  fat  embolism  of  the  hmgs. 

The  gravity  of  the  condition,  7  deaths  in  9  eases,  is  largely  d»e  to 
associated  injuries  and  slutek,  5  deaths;  in  the  remaining  4  the  wonod 
suppumted  after  i*e»luetion,  and  2  of  tlieni  died.  The  urgi*nl  c|^e^tH>a 
is  whether  or  not  to  excise  the  head  of  the  femur  in  onler  lo  <liminii»h 
the  danger  if  suppuration  should  follow.  Tn  fresh,  uninfiKieil 
I  should  think  it  unnecessary  if  ample  drainage  was  pn>vided. 


Classification. 

The  classifications  adopted  by  the  earlier  writers  wore  nercsflaitljr 
funlty  nnd  deficient  because  of  the  lack  of  recorded  ex|>erienoe  una 
jMist-mortr'm  c^xaminations.  That  of  Hippocrates,  containing  four 
principal  forms,  ontwani,  inward,  forwara,  and  backwani.  wns  wn- 
phiynl,  accortling  to  Malgaigne,  until  the  s(_*ventiM'nth  or  '  '  nh 
century,  altliough  the  terms  do   not  seem  always  to  have  hi  .»%] 

in  the  same  sense.  Petit,  in  the  eighteentii  century,  uMtle  iwi»  main 
groups,  inwartl  and  outwani,  (!ach  with  two  subdivisions,  the;  fmir 
being  ufiward  and  inward,  downwanl  and  inward,  upward  and  oat- 
wnrd,  nnd  downward  and  outward,  but  he  thought  it  impossible  that 
the  latter  form  couhl  oc<!ur.  Verduc,  alM>ut  the  sjime  time  or  a  little 
earlier,  sought  to  establish  a  cla<*siHcation  b:med  upon  the  place  at  whioh 
the  head  of  the  femur  ciime  to  rest,  ond  in  this  he  was  supporlcnl  by 
Duverney  and  Ilertrandi,  nnd  thus  arose  the  terms  disloctUion  »tion  the 
i/iam,  upon  the  McA/um,  i/y/o/i  the.  jvUtcj!,  iiii-o  the  jnmmm  oraU,  Sir 
Astlcy  Cooper  gave  us  didoctiiioiv^  nptrardf  or  on  Utc  dormm  i/ii,  dotrm" 
loardt  or  hito  the  Jor amen  ovalf,  harkward,  or  into  the  itokiatie  noiek^  aad 


DISLOCATlOyS  OF  THE  HIF. 


717 


tMorofion  on  tke  ptAe«;  aiul  Gcnly  followed  with  tmprapuhir,  mh- 
puhic,  iliac,  micro-JsciatiCf  and  ischitUic,  tlie  latter  being  dinn-lly  down- 
ward. 

Mal^igne  was  the  first  to  bring  to  tho  subject  the  resiiliji  of  careful 
stndv  of  many  pathol<»gical  sjKrinirns  ;  he  shoM'ed  that  in  the  bnck- 
wiinl  dislo^iitions  the  liea<l  of  the  femur  did  not  go  i<o  far  as  the  ana- 
tomiml  lerniH  usoil  in  Coo]>er'?^  elassiticatii>n,  for  example,  would 
indieate,  but  that,  nn  the  contrary,  it  usually  roniaititHl  ^^ii  near  llie 
cs»tyloitl  cavity  that  it  |»artly  overlapjJi'd  it,  "  ineomplele"  disloca- 
tions, as  he  calleil  them,  and  he  pnipof^etl  a  e1assiH«'aTion  in  four  groups, 
of  which  the  fir^t  two  were  the  same  as  Pctit*s,  though  the  names  are 
difl'ercnt,  as  follows : 


Diilocatioiia  backward 

Dislocotioni  furward 
IKftlocatioiiit  upward 
DisloGfttious  downward 


f  iliac,  complete,  tnromplele. 

(  iscliiatic.  conipltft?,  incomplete. 

I  iliopubic 

\  iat-hio- pubic. 

•apracotyloid. 

i  anbcotrloid. 

\  MibpcrineaL 


The  names  ilio-pubieand  ischio-pubic  were  taken  from  thow  of  cor- 
resiK»ndinp  <lcitre!^ions  on  the  marjrin  td'  thi-  cotyloid  cavity  along 
which  the  bean  of  the  femur  was  thought  to  pass,  and,  acting  on  the 
same  plan,  NC'laton  gave  the  name  ilioischiatic  to  all  the  Iwickward 
di-alocatiouH,  whidi  Malgaigne  preferreil  to  divide  into  two  groups. 

In  (icrmany  l^)ser  an<l  Busch  ailheriMi  to  tlie  metho<l  of  ehistiificu- 
titm  according  to  the  direirtion  taken  by  the  head  of  the  femur;  later^ 
Alb«*rt  made  three  gnmps  :  fmcktrard,  fonrard  and  i/;»irrtr(/,  an<l  ff/r- 
tcard  and  doirntrnnl^  anil  K<">nig  and  I.^>8sen  tour  ;  iMtrktnnii  (Uinc  and 
i»hiatie\  fonrard  {euj/r<tpuhir  and  in/ntpubic),  mijtrar/Uj^hid,  infra- 
eoiufoid. 

In  Hngland  Sir  Astley  CooperV  cla^V'^ificiition  has  been  quite  cUw^elv  ad- 
hered to,  although  some  stii^cons  (Kriehsen)  place  i!h'  bnckwanl  diiilo- 
cationH.  thciM*  "  n|Hin  thr  dorsum  ilii  "  an<l  **  into  the  >iciulic  notch," 
in  one  gri.^up  and  call  them  'Slinlofaitions*  backwart)  and  ujnvard." 

In  Ainenra  Hamilton  used  Coo|>erN  elaHffification  ;  ami  Agni'W  did 
the  sann%  although  he  group<*d  the  iliac  and  iwhiatic  t<»gether  a-s  vari- 
elie!^  of  a  single  form  "upwartl  ami  backwanU" 

liigelow,'  to  whortji  rt'scarches  and  writings  so  much  of  the  later 
advance  in  the  knowledge  of  the  j^ubjeet  nmrin  the  tri'atment  of  the 
injur}'  i^  due,  made  a  cla.Hftiticatiiai  of  bevcn  rcgidar  and  principal 
forniH,  which  hel>af*ed  not  mert»ly  tip«>n  the  direction  in  which  the  bone 
had  been  dinlocatrtl  r>r  the  |x»int  at  which  it  came  to  nst.  but  also  n|Kin 
the  integrity  of  the  Y-ligamcnt  or  the  ruptnrt'  of  its  outi-r  bnmch.and 
the  changCH  in  the  attitude  of  the  limb  which  nris(»  from  HUrh  rupture. 
Such  a  claHsirtcitioii  was  ojien  to  the  objc<'(iou  that  it  gave  espial  mnk 
to  fornjR  which  wen-  only  variations  of  other*,  anti  a  few  ycnrs  later  he 
mollified  it*  by  gnxiping  all  under  fimr  h*wl?*  and  by  »(nppres«ing  Uie 
diHtinctiiin  Ix-twc^'n  the  **  don^d  ''  ami  the  **  dorxd  below  the  tendon," 
>  Hie.'l<»w :  The  Utp.  •  BlfvlMrt  UaaeK  1078^  vol.  I.  p.  H»l 
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wliich  lutter  name   he  had  previoufily  given  tn  the   !ower  of  the  twtt 
(lor£<il  varieties,  thu  *^  dislocations  into  tho  Hciatic  notch  "  uf  CoDper«.j 
His  new  classification,  then,  was  the  following; 

External  to  the  socket;  comprising  the  dorsal  and  the  dorsal  wUb< 
eversion. 

Internal  to  the  socket;  on  the  |>erineum,  the  thyroul   fonuiieD,  and 
the  pulics. 

Below  the  socket ;  dislocation  tow^ard  the  tuberosity  of  tho  ischium. 

Above  the  socket ;  the  subspinous,  the  supraspinous,  and  the  anleriorj 
obli<|Ue. 

This  also  was  open  to  the  serious  objection  timt  varieties  wliioh  werQJ 
alike  in  their  mo<ie  of  pro<hiction,  in  the  jtoiut  at  wliich  the  hctul  of 
the  femur  \e(i  the  socket,  in  the  <]irect]on  it  aOerward  lixik,  and  m 
treatment  were  placed  in  diflcrent  main  divisions,  and  he,  tJnTcforc, 
went  further  and  presented  in  the  same  ]>:q>er  the  following  cliistMftca* 
tiim  which  he  recnmineuded  as  a  sutticient   *'  practicid  jrroupinp-/' 

DorMii^  comprising;  the  dlsUx^tion  on  the  tubenjsity  of  the  ih<'hiuiu,  the 
dorsal,  the  evertc<l  dorsal,  the  anterior  (»blii|ue,  and  the  8Upra>ipinou«. 

Thyroid^  comprising  that  in  the  perineum  and  that  on  the  tfayroM 
foramen. 

Piibicj  eomprifiin^  the  pitbic  and  the  sul)«ij>inons. 

Turning  now  to  the  result,s  of  the  examination  of  specimvna  aiid  of 
cx|>eriments  upon  the  cadaver,  it  appears  that  in  the  more  frequent 
forms  the  head  of  the  femur  passes  over  the  outer,  posterior,  mar^gin 
of  the  cotyloid  cavity,  usually  at  or  below  its  horizontal  diameter, 
while  the  limb  is  Hexed,  adducted,  and  rotated  inwani ;  then  bv 
the  sinking  of  the  knee  the  femur  turns  U{M>n  its  attachiurnt  to  ilte 
Y-ligamont  as  a  centre,  and  the  head  rises  to  a  higher  level  nhtng  the 
outer  surface  of  the  acetabulum  or  further  backward  on  the  flat  surf»re 
of  the  ilium  in  fnmt  of,  and  scUlom  higher  than  the  a|)ex  of,  the  great 
sciatic  notch.  It  is  to  be  borne  in  mind  that  thi."*  a|>cx  is  not  very 
much  above  the  level  of  the  highest  ]^rt  of  the  cotyloid  margin.  Id 
this  movement  the  head  of  the  femur  may  jmss  behind  the  untoni  ten- 
don of  tile  obtunitor  intcmus,  leaving  that  tendon  I^H^tween  its*.lf  and 
the  acetabulum  ;  or,  if  it  crosses  the  margin  of  the  cotyloid  r-iivitv  at  <>r 
above  it«  horizontal  diameter,  it  may  tear  the  obturator  inlcmus  uml 
pyriformis  or  pass  between  these  mu!«cles  and  come  to  rest  at  thr  sait»e 
point  as  before.  The  former  is  the  dislixNition  "  1k»1ow  the  tenihm,'* 
the  latter  tlie  "dorsal"  or  the  dislocation  "upon  the  doniiuni  ilii,"  lu 
thes<»  terms  were  originally  UvSc*il,  but  the  distinction  is  one  which  ran- 
not  oflen  be  made  clinically.  The  important  dil!rrcucv  betwi^en  tliem 
is  in  the  situation  of  the  rent  in  the  capsule,  which  is  higher  in  the 
latter  than  in  the  former,  aud  will  prcibably  permit  reduction  by  tiar- 
tion  obliquely  downward. 

Exceptionally,  if.  after  the  dislocation  has  occurnxl,  tlir  knrr  ifl  still 
further  Iowere<l  and  the  limb  aUluctetl  and  rotate«I  outwanl.  the  ouK^ 
branch  of  the  Y-ligament  ruptures  and  the  head  of  the  femur  fnaMS 
forward  along  the  ilium  toward  its  anterior  inferior  *pinc  or  the 
interval  between  tho  two  spines,  the  **  everted  dorsal  "  of  Bigclow, 
the  "  supraspinous  "  or  part  of  the  "  Hupraootyloitl  "  of  otJi^n».     The 
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attitude  of  the  limb  in  this  is  very  different  from  that  of  the  cona- 
mon  haekwanl  diHlocation  of  which  this  is  a  variety  by  8eiH>ndury 
dif*|iIaoenient. 

But  tlie  head  of  the  fetnnr  may  not  only  come  to  rest  directly  al>ove 
the  cotyloid  eavity  by  a  seeondan*'  displacement  forward  and  inward  ; 
it  may  also  reach  nearly  the  same  |»oint  hy  a  seotjndary  displacxnienl 
outward  and  backward  fn»m  a  jirinmr\'  dir>location  I'nrward  ti|M»n  the 
pubis.  The  distinction  between  the  two  is  radical,  for  in  the  former 
the  root  of  the  Y-lipinient  lies  on  the  inner  side  of  the  head,  wltioh 
must  be  returned  lo  its  socket  by  iMissin^  backward  behind  the  ace- 
tabulura ;  and  in  the  latter  the  Y-li^nient  lies  to  ita  outer  si<]e  and 
the  head  must  be  returned  alon^  the  front  or  inner  side  of  the  acetab- 
ulum. There  is  still  a  third  way  in  which  the  head  may  be  placed 
above  the  acetabulum,  altboiijrii  at  a  somewhat  lower  level,  and  that  is 
by  direct  displacement  upward,  with  rupture  of  the  upper  part  of  the 
capside  and  of  the  Y-lipiment,  but  this  is  extremely  rare. 

The  dislocations  forwanl  (or  inwanl)  and  npwnni  and  inwani  and 
downward  offer  no  ditliculties  in  elassilication  ;  each  has  its  character- 
istic symptoms,  althong^h  the  perineal  variety  of  the  latter  is  somewhat 
sharply  distinguishe<l  from  tlie  obturator  or  thyroid  variety  by  the 
greater  flexion  and  alHJuction  of  the  limb.     Higelow  thinks  the  supra- 

i)ubic  can  Ik»  pnulucLnl  by  a  secondary  displacement  upward  alter  the 
lead  has  esi-aped  at  the  lower  mrt  of  the  capsule  during  flexion  of  tlie 
limb,  in  a  similar  manner  and  by  the  same  mechanism  (lowering of  tlie 
knee)  as  a  secondary  "iliac"  dishx-ation  is  pnH)uce<l  from  a  primary 
"  ischialic  "  one.  In  short,  he  thinks  (/x/jicW,  1878)  that  in  most  cases 
the  head  of  the  femur  esca[>es  over  the  lower  margin  of  the  acetabulum 
and  then  |ia»ses  upwanl  ax  the  limb  is  lowenxl,  and  either  behind  or 
in  frimt  of  the  acetabulum  acc*ording  as  the  limb  i.s  adtlucted  or 
abilucted,  and  uiM>n  this  theory  he  bases  a  simple  rule  of  treatment 
applicable  to  l>otl»  anterior  and  posterior  dishjcations,  namely,  flex  the 
limb  at  a  right  angle  to  bring  the  head  IrIow  the  socket,  and  then  lifl 
it  into  place. 

Finally,  the  head  may  be  displacei^l  downward  ujx>n  the  adjoining 
branch  of  the  ischium,  and  rest  tncre  (sul)cotyloid) ;  the  fwxfition  is  one 
from  which  the  head  can  1m»  etisily  displaced  backwanl  or  forward,  and 
the  dislocation  tln'Miy  transformed  into  a  tlorsal  or  obturator. 

The  distinch*»n  In'tween  the  tWi>  backwanl  forms.  U|wn  the  dorsum 
ilii  and  townr^i  the  sciatic  notch,  which  has  already  l>een  abandoned  by 
eminent  surgiMins  (liigelow,  Erichsen,  All>ert),  does  not  appt*ar  to  de- 
jierve  to  l*e  retained,  except,  perhaps,  to  establish  corresponding  vari* 
elies  in  the  group;  and  the  anterior  oblique,  everted  dorsal,  and  siipra- 
spinou.H  I'hTirly  Indong  in  the  Hame  class  by  their  mode  of  pro<1uctioa 
and  treatment.  The  class  of  supracotyloid  dislcK-ationp,  m.-idc  bv  H>nie 
writers  to  contain  the  two  last  mentioned,  the  rare  di>hM'n(ions directly 
upward,  and  S4>me  of  the  suprapubic,  will  be  limite*!  lo  tho*^c  in  which 
the  head  appears  to  have  moved  directly  upwanl.  The  corresponding 
class  and  term  of  "aubcotyloid  '*  must  be  retained  for  tlie  rare  dislo- 
cations downward  **•  upon  the  tuberu«ity  of  the  isc*hium." 
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The  terras  upward  and  downward  must  not  be  taken  ton  )it<«T«llir. 
They  apj^'ar  Ut  have  lieen  rather  rairelesHly  nse<l  nl  first  vi'  nvt 

regard  to  the  nornuil  |M»sition  of  the  j>elvis.  When  the  IkkK  ^  '^ht, 
the  upper  lx>nler  of  the  symphysis  pubis  lies  u  little  below  the  levd 
of  the  c<»ntre  of  the  cotyloi<i  cavity,  and  the  tuber<wity  of  the  iwhittn 
lies  not  directly  below  this  cavity,  but  below  and  behind.  The  cla^B- 
tication,  then,  which  will  here  be  tised  is  as  follows: 


Biilooatlon  barkward 


dormlr  compriiiizii^  ihc  **  iliac  '*  and  "  iarh; 

tboee  **u|N>n   tiie  tlorvum   ilii"  and  ** 

iM-hiatic  notch''  of  thi^  viriten. 
everted  tlurbal.  comprising  the  uitarior 

**flUpn«pinoiia,"  and  wotue  al  the  "■oprvooKj- 


DislocBtioos  downward 
and  inward 


r  obtnntor. 
I  perineal. 

>aaprapubic      }  pubic 

( lutrapelTic 

tKjilocationji  dire<lly  upward  (mipracntTloid  or  sufagpinoiai). 
Dislocaliona  downward  on  the  tuberjsilT  of  the  iachinm. 


DifllocationB  forward 
and  upward 


As  in  the  classification  of  dislocations  of  the  shoulder,  the  tMUO 
the  principal  groups  indicate  the  dire<'tion  of  the  primary  ditfpbccmmat 
and,  consequently,  the  pf)sition  of  the  rent  in  the  capsule,  and  the 
names  of  the  varieties  show  either  the  phiee  ut  which  the  head  of  liie 
femur  comes  to  rest  or  tlie  special  symptomatic  feature  which  marks 
the  variety. 

BACKWARD  DISLOCATIONS. 

1.  Dorsal. 

2.  Everted  dorsal. 
In  this  class  of  dislocations  the  head  of  the  fenuir  in  Ipjivinjf 

ctilyloid  cavity  piif^si'S  over  its  fH»>t<'rior  itiar^in  at  a  liipher  or  loi 
|H>int  while  the  limb  is  flexed,  aililnct4.'d,  tind  rotattnl  itiwanl.  In  th« 
gn*at  majoritv  of  cases  the  limb  pn/r^erves  thin  attitude,  and  the  he«d 
rests  not  far  from  anri  l>ehind,  or  l>ehind  and  al>ove,  the  marfpn  of  tbr 
Bcetabulumj  l>etween  it  and  the  great  stMatic  notch,  or  it  may  lie  a 
little  higher  upon  the  concave  surface  of  the  ilium  ;  these  conMitofee 
the  dorsal  variety,  and  include  the  "  iliac  "  and  "  ischintio  "  of  other 
writers.  In  other  cases  external  rotation  of  the  limb  tjikes  place  with 
or  without  nl«luctif>n  an<l  extension  ;  in  the  latter  case  the  limb  ciuaset 
the  op|>osite  thigh  and  the  t<K»s  are  everte*!,  the  liea<l  of  the  feinar  lies 
Kl>ove  the  30<^ket,  and  the  lower  part  of  the  neck  corresponds  to  the 
np|»er  and  (M>sterior  margin  of  the  acetabulum,  the  anterior  obUqoe 
variety;  in  the  former  ease  (with  abduction  and  exVnsion)  the  oaler 
branch  of  the  Y-li^ment  is  ru|iture<],  tlie  head  of  the  frmnr  lies 
above  the  socket,  and  the  evertetl  Hmb  lies  [Mkndl<*l  to  its  fi-llow,  or 
dlightly  al>«lucted — the  everted  dorsal  variety.  The  chi-ss  inrlud«s  all 
the  bai.*kw»rd  dishx^tions  of  other  authors,  and  most  of  xhom  thtt 
have  sometimes  l)een  grt>u|KMl  luider  the  term  "  supracotyloid.*' 
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1.  Dorsal  Dislocations. 

het«e  (iUlocation8,  which  are  hy  far  the  mcmi  (H^mmon  of  all  diV 
]ocation*t  of  the  hip,  the  head  of  the  fennir  lien  iK-liind  and  aUivc  the 
cotyloid  cavitv,  eitoer  ehxse  to  and  overlapping  its  edge  (Maljraigne's 
"incomplete''  fomi)  or  further  away  upon  the  ilium,  li  may  |»ass 
below  the  ohtumt^jr  internum  and  rise  behind  it,  or  l>etween  it  and  the 
pyrifomiifl,  <»r  alj«>ve  the  latter,  or  both  niUK.'leri  may  be  eonipletely 
lorn  a<*ros5.  The  group,  therefore,  iDchides  the  dLsJoaitions  *' ujxin 
the  dorsum  ilil  '*  and  iliosc  **  into  th<>  inchiatic  no(eb  "  of  Cooper,  or 
the  "dorad"  anil  the  "dorsal  Iwlow  the  tendon"  of  Bigelow's  firet 
rinssifiration,  or  the  "  iliac"  aud  *^  ischiatic"  of  others. 

Causes.  I)or»ial  di-slociitions  are  <.H>nimonlv  caused  by  violence  that 
approximates  the  knee  and  the  j>elvis  while  the  thigh  h  flexed, 
addiK'toil,  and  rotatetl  inward,  a>i  in  a  full  from  a  height,  or  in  the  full 
of  a  heavy  InhIv  u{Mm  the  Inu*U  of  the  jMitient  wliile  lie  is  stooping  for- 
wanl.  Iahhs  frefjuently  the  di?ilm'ation  is  produ(*ed  uiainlv  or  solely 
by  flexion,  adduction,  aud  inward  rutatioUp  one  of  the  tfiret^  move- 
mentja  being  exaggerated.  Thu.s  in  a  civr>e  re|K>rte<l  by  Moflat,'  the 
|iatient  was  drawing  a  niilway  mrriage  along  the  track;  he  fell  for- 
ward and  rolled  u|H>n  tiis  iKuk  outside  the  rail  to  eMra}M>  the  car,  but, 
as  it  passed,  the  end  of  the  fui>tboar«l  caught  hh  leg  and  iK'Ut  it  ui>on 
and  across  his  belly  (flexion  and  adduction).  The  car  had  to  lie  rained 
with  a  jack-screw  to  free  him,  and  when  releasefl  he  wa<i  lying  uiion 
his  Ikick  with  the  limb  in  the  position  describeil.  When  eTamine*!  at 
tlie  hospital,  the  thigh  wn.-<  nliglitly  flexed  and  rqtatetl  inward,  the  toes 
overlapping  those  of  the  other  fvH»l. 

In  a  case  re|M>rted  by  Ihipnytren.  cxaggenile<l  adduction  aj»pears  to 
have  been  the  chief  factor.  A  delicate  man,  twrnty-one  years  old, 
was  thrown,  while  wrestling,  ujMin  hid!  \ei\  side,  and  in  the  fall  the  lef% 
thigh  was  forcibly  cjirrie<l  acn»ss  the  fnmt  of  the  4)ther  by  contai't  of 
the  side  of  the  knee  >nth  the  pnumd.  In  a  case  observwl  by  M«l- 
gjiign4',  and  in  another  quoted  by  him  from  Mercier,  exaggeratcnl 
inward  nttation  aptM^reil  to  1h'  the  prinrifial  caus^^-;  lM>ih  |xitientj;  were 
women  wlio  slipjH'il  and  twisteil  the  font  inwanl  while  walking. 

A  case,  exceptional  not  only  by  i(M  minle  of  pnxluctiou  but  also  by 
the  age  of  the  patient,  was  reiHtrtiKl  by  Hartels  antl  hits  bi*en  referrwl 
to  ftliove.  The  {valient  was  a  child  eleven  months  old,  antl  the  dislo- 
cation was  caiise<l  by  the  etl'ort  of  a  slxx'niaker  to  put  on  it^  shoe  while 
it  was  sitting  on  its  nurseV  kn<H*. 

In  two  cast's  in  which  tlie  head  was  .-iplit  into  two  piet-es,  one  of 
which  remained  in  the  socket  attached  to  the  ligamentum  teres,  it  is 
evident  that  the  flexion,  adduction,  and  rotation  were  not  carried  far 
enough  to  turn  the  head  out  of  the  -wK-ket,  and  the  dislocation,  strictly 
speaking,  was  a  (»t>mplic!ition  of  a  fracture  of  the  head  pnxluctNl  by 
violent  pressure  of  the  Inner  segment  against  the  outer  and  upper 
margin  of  the  cavity;  in  like  manner  the  dislocation  may  l>c  facdi- 
tate<]  by  the  breaking  off'  of  a  conflidendde  pTtion  of  the  acetabular 
ring.     There  is  reaH<m  to  think  that  K»mc  disl<K'ations  are  produceil  in 

•  MoAit :  UrKwt,  1S78,  vol.  U.  p.  851. 
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tilt*  KMflAer  br  riolcoee  acdag  (iirectir  i^qb  tLe  vpptr  psrt  of 
tlikliy  Min  tlie  paaogr  acfiMB  it  of  the  vtod  of  a  mtj 

ft  M  bf  ao  acoas  nanrnmau  fin*  a  donal  ^aloealm  to  fa* 
hf  At  tnadlunaatiam  of  oac  dovavard  and  iavani  ^ntilatatet) 
laaikipttlaticim  nade  to  efleel  radactiocu  t^  head  pttHUp  Ma<r  and  be* 
html  like  aoctabnlQin  dorine  flexion  aod  adHf«ioa  of  lEe  limb,  aod,  ia 
like  mannpfy  a  donal  inav  be  tfaiMdonDod  inioaa  ofatmaaar 
OreaMoallr   donal  JwlnwatSna  takes   place   giadaally 
faticftt  ia  eooiaed  to  bed  bj  fllactt,  opeeiaElT  bv  aratc  i 
aartiaa  aad  tbe  nlectioas  or  emptive  ferefs.    ^iMae  ** 
^siocatioas  art  eoaodered  ia  Chapter  UlL 

Fatjidtoty.  Tbe  eoaditioa  of  the  capmle  and  of  tbe  m 
the  juint  aod  tbe  p—hiua  of  ibe  bead  of  tbe  lanar  bave  been  dimrir 
fffaomi  by  direct  eTimiaattoa  of  a  conaidetable  anmber  of  upeeiacaa 
of  recent  dklucatioo,  aad  bj  old  ooea,  aod  bj  experimcot  opon  tba 
rer.  Ataoag  tbe  aolopfiies  of  fresh  disloeatioos  neaatlir  gyocted 
be  nsentioned  thoee  1^  Moxoa,>  ^UsOormac;'  Adaafeft»^  Motm/ 
Lee/  Hiimphrr'  three  cases^  Rotberfonl,'  Stimwa/  and  M'aikcr 

T1m»  capeule  ia  ttmi  alwaris  id  it»  loirer  pocterior  part,  aod 
aleo  ill  it«  amler  pari,  bnt  the  rent  varies  greatlv  in  extent  aa 
Frcqneotlj  it  lie^  a)K»at  midway  between  toe  apperani  lowrr 
insertionft  of  tlie  cspRulo ;  ^aomrtiines  tbe  oapmle  is.  Utra  awav  from  tbe 
femur,  and,  rarely,  away  frjm  the  acetabulum. 

In  Morris's,  Lei*'s,axHi  Walker^soAaefl  tbe oooditioBe  were  exoepUonal; 
in  tbe  former  (Fig,  307) "  tbe  eapeole  wa^  ruptured  on  lis  lower  and  to- 
ner nde,  and  was  clearly  peelod  op  from  off  the  back  of  tbe  neck  of  tbe 
femur  as  fur  as  tbe  digital  icosau      Tbe  rent 
eommenced  below  tbe  peedneo-femond  band, 
midway  between  tbe  aoHabalnm  and  tbe  loaiir 
and  ran  (\ )  oumrard  and  barkward  to  tbe  txch 
of  the  latter,  which  it  reached  jii8t  above  and 
l>ehind   rlie  small   troehanler,  and  (2)  inwaid 
and  backwnnl  acrom  tbe  thin  portion  of 
capsule  toward  the  acetabulum,  which  it 
n*nclie<]  a  little  l>ehind  the  i^cliial  bofdcr  of  tba 
cotyloid  notch.     It  thuB  formifd  two  fiide«  of 
a  large  opening  which  wa?  mofle  oundrilateral 
in  fonn  hv  the  detflnhment  of  the  Kan  fnioi  tbe 
lawk  of  the  femonil   m^'k,"      Kviucntly  tbe 
lu'ad   hiul   rso:ine<l  downwnnl. 
In  Ix»c*s  rfttse  the  cap**ide  wjis  "frwly  lacenii*-d  all  aroand,maaan 
portion  renmining  attached  to  tlie  femur  in  fnmt  ami  U-hiud.^     Tim 
waH,  tl)erefore,  au  "  irregular  *'  disloaition,  and  Ui  tlie  extemuve  laoem- 
tion  of  the  ea|Hule  oorrcspondetl  a  variation  in  the  ^vmptoms  whkb 

'Moxoo:  Uc^lral  TiniMKDd  (fazrtlr.  l><?2.To1  i  p.  90. 

*  ItwCwtniw- :  *?(   ThoniM«'ft  Hmpiiml  RfpnrU,  IKTI,  vol.  II.  ■.  lU. 

*  AiUmt:    '  us  nf  thr  Palho]<:rffi<«l  Sorictjr  of  Loodon.  187B.  Y«L  zxL  p 

*  Mnrrm  riirnirKl  Trmu«»rliouH.  1^:77.  vut   \x.  p.  101. 
»  l^:  Ht  «...,,  ■   •  '^  torto,  l«rr2-74.  vol.  vli.  p.  1«». 

*  Humphry:  I,  i   p.  ion 
^  Riithcrfnnl  :  '.                  i            i    loumftl,  M«v,  18H9. 

*  Mtiauon  :  N*w  Vurk  Medici  Joamkl.  Augiut  10. 18(0.  p.  lO, 

*  WAlker:  Dttirolt  tjkwxl,  July,  Lt^. 
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fully  corroborates  Bigelow's  views ;  the  report  says :  "  Two  of  the 
main  signs  of  di»:lt>c}ttion  were  ahseut,  iianiely,  the  advaiicetl  {log^ilion 
of  the  knee  with  the  ftMit  ret^tin^  upon  tlio  opj>osite  one,  and  marked 
shortening/-  The  head  of  the  femur  was  below  the  pyriformis  muscle 
and  immediat'ely  behind  tlie  aretabuliim. 

In  Walker's  the  posterior  rim  of  the  acetabulum  had  been  broken  off, 
the  posterior  half  of  the  capsule  torn  away,  and  the  bone  displaced  to 
an  unusual  distance.     The  vioh-nce  hud  been  very  great. 

The  preservation  of  the  anterior  i>ortion  of  the  capsule,  the  ilio- 
femoral ligament,  is  constjint,  as  hiis  l>een  said,  in  the  oases  M'hich 
Bigelow  terms  "  regular,"  those  which  are  marked  bv  the  common 
and  characteristic  symptoms  of  the  dislocation,  and,  as  lie  also  pointed 
out,  the  strong  portion  of  the  capsule  at  its  upper  and  posterior  part  is 
also  usually  imtoni  ami  opp4»seH  the  aj^*ent  of  tlie  heail  ujkui  the  ilium. 

The  ligamentum  toR's  is  usually  torn  from  its  attachment  to  the 
femur,   but  sometimes   is  niittnreil. 

Of  the  muscles,  the  ouanratus  ferooris  is  usually  completely  torn 
across,  but  sometimes  (Hurophn'*s  third  case)  is  intact;  the  gemelli 
commonly  are  torn,  but  the  obturator  intemus  which  is  so  closely  asso- 
ciated with  them  frequently  esi-apes  or  is  only  partly  laeernted,  prob- 
ably l)ecause  of  its  greater  length.  The  piriformis  and  obturator 
extemus  are  sometimes  lorn  |>artly  or  entirely  across ;  the  glutei 
usually  escape  injury  entirely  or  arc  only  slightly  lacerated. 

The  head  of  the  femur  may  lie  close  to  the  margin  of  the  acetabu- 
lum, even  overlapping  the  caivity,  or  it  may  be  displaceil  to  a  variable 
distince  Iwickwanl  or  Iwickward  and  up- 
wanl.     The  lowest  p<jint  at  which  its  Fio.  Soft, 

centre  rests  is  the  \m\sc  of  the  spine 
of  the  ischium  (Adams '  and  Quaiu ') 
overlapping  l)oth  sciatic  notches;  and 
the  hignest,  except  jKThnps  in  exwp- 
tional  cases,  appears  to  Ik*  op|>osite  the 
apex  of  the  great  sciatic  notch,  uhich, 
in  the  recuml>ent  |Misiiion,  is  dinx'tly 
below  the  anterior  sujH*rior  spine  of  the 
ilium,  the  tine  uniting  the  two  {lassing 
alKiut  an  inch  al>tive  the  margin  of  the 
cotyloid  <*avily.  Fifty  years  ago  Quain 
den»onstrale<l  by  autopsy  the  error 
contained  in  the  mime  given  by  .Sir 
Astlev  Cooiwr  to  the  lower  form  of  dislfx-ation  '*  into  the  sciatic  notch," 
and  formally  cjdle<l  attention  to  it ;  and  a  few  years  later  Malgaigne 
showed  that  the  head  of  the  lK>nc  was  much  less  u|>on  the  iltum  in  the 
higher  fnrm  timn  was  suppo«c*l.  and  feirthor  thai  in  uuiny,  |>erlmps  a 
majoritv,  of  the  disloi^ations  "  u|>om  the  di>rsum  ilii ''  the  femur  left 
the  SMK?ket  at  it*?  lower  ]H»slerior  \M\Ti  an<l  subseijuently  pa^vknl  upward, 
so  that  in  such  caws  thf  primar)-  disl<M*ation  was  *•  iHchiatic,"  and  the 
"iliac"  was  secondary.     This  vii'W  has  U*en  amply  ci^nfirmed.     In  1! 
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specimenA  of  old  diftlocations  which  Mal^aijo^io  examined,  Uip  head  of 
the  femur  ro^  in  5  only  to  the  level  of  a.  line  dmwn  from  the  antenor 
superior  cipine  of  the  ilium  to  the  apex  of  the  gre»t  sciatic  notch,  in  2 
it  rose  half  a  centimetre  above  this  line,  in  2  one  ccntimotn^,  in  1  onr 
and  a  half  centimetres,  and  in  1  two  centinictrp«.  There  i*»  no  msuii 
to  suppose  that  in  old  dislocations  the  head  \»  at  a  lower  level  than  in 
recent  ones*,  indeed  it  if  probably  somewliat  higher. 

When  the  hea<l  of  the  femur  leaves  the  socket  at  itf»  lower  part 
(>asse.s  U!$ually  below  the  obturator  internum  and  then  rittcs  behin*!  ( 
BO  tliat  this  muijcle  is  inteqK)sed  between  it  and  the  aoetabulam  {¥ 
308).  Or  it  may  lie  imme<liately  lieneath  the  obturator  inti'mo^  axmI 
press  it  forcibly  upward,  as  in  Adams's cat^e  (Fig.  309),  which  remaioed 
unreduced  until  the  patient's  death  on  the  fourteenth  <]ay,  nmJ  in  whirh 
the  muscle  was  so  tightly  stretched  over  the  up|K'r  (lart  fif  the  beatol 
that  a  deep  groove  had  formed  in  the  articular  cartilagt*  of  the  latter 
exactly  corres]K>nding  in  size  and  direction  to  the  tendon  ;  tJie  bead 
rested  on  the  spine  of  the  ischium,  and  the  obturator  cxtrmufl  and 
quadratus  femoris  were  ruptured.  Or  the  head  may  para  above  the 
obturator  internu.s  l>ctween  it  and  the  pvriformi.H,  as  in  MaoCorniac*a 
case  (Fig.  310),  in  which  it  rested  *'  behind  the  acetabular  ridge  uppoeifie 


in 
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lUeOarmAC'f  ipcrlmrn  of  t«ty»i  li  .t^I  it» 
loouioa.  The  bcail  of  the  A-ruvr  l\e%  jiui  t^ 
hind  th«  wubulam.  bokw  the  iiyr^nmua^ 
«nd  thrvn  the  obtumior  Inlrrniw  aaO  u»r  lomi 
Kvnifllni  mttftt*lea. 


the  middle  and  upper  part  of  the  great  i»chiatic  foramen,  behind  llie  p 
terior  Iwnler  of  tiie  gluteus  rae<liu.s  and  only  covered  by  the  gluten* 

maximiis  and  the  integument,**     This  is  an  example  of  a'  luil  pr 

"iliac"  dislocation,  and  the  rent  in  the  i-Jipsule  wn«  "merely  <  ^  ^_ 
l^ck  part,  and  the  neck  waj?  as  it  were  locke*|  over  the  acetabular  ridfte,^ 
and  the  strong  anterior  |Mirt  of  the  cajisule  was  tightly  stretched." 

The  <Mlge  of  the  acciabulum   is  sometimes  obipiK-il.  nod  in  twti  of 
the  cases  above  quoted  (Quain,  Morris)  then*  was  a  fmctuni  ibroagli 
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the  ilium  into  tho  cotyloid  cavitv,  and  in  the  latter  there  was  also  a 
fraeture  of  tlie  nuiius  of  the  isehiuiu.  In  both  cases  the  injury  wa» 
caii.W  by  great  violence. 

In  a  ca«ie  rep«irteil  by  Birkctt*  the  head  of  the  femur  was  split  ver- 
tically, tiie  inner  half  renminin^  in  the  a<'etabubim  and  still  attached 
to  the  li^imentum  teres,  and  the  other,  continuous  with  the  neck, 
being  dis|>laoed  backward  above  the  obturator  interims.  A  similar 
case,  quotetl  alK*ve  aniong  C(tnijn>und  dinlm-ations,  p.  715,  was  rejH)rled 
by  Moxon  ;  and  in  unotlu-r  rejMirtetl  by  Hiedet "  tlic  haul  and  neck  Mere 
split  longitudinally,  both  fragment.^  i>eing  displaced  from  the  socket, 
C'rile*  rep*>rte<l  a  case  of  fracture  of  the  posterior  thin!  of  the  head 
and  of  the  posterior  half  of  tht*  rim  of  the  acctjibulum.  In  my  casje 
the  head  of  the  fenuir  wiw  deeply  in<lente<l,  apparently  by  contact  with 
an  osteophyte  clory  behind  iht*  rim  of  the  aeeiabulum,  and  a  |Hirtion 
uf  the  laorum  eartilagiueum  had  l>een  broken  off.  In  a  eiLse  ^een  by 
Loesen  *  the  neck  of  the  femur  had  been  broken  at  the  moment  of  dis- 
location, but  doubtless  ai\er  the  head  of  the  bone  had  left  the  mx^ket. 
In  Hcveral  reported  cases  the  ne<'k  has  been  broken  during  an  attempt 
to  rechnv,  and  in  a  few  in  which  fracture  hat*  lieen  recognize<i  it  has 
remaine*!  uncertain  whether  it  (Kxnirred  simultaneously  witli  the  di^slo- 
cation  or  was  iramsed  by  the  surgeon.     (8ee  Chapter  LI II.) 

The  sciatic  nerve  (M>mmonly  lie**  l>ebind  tlie  head  of  tlie  femur  and 
at  the  most  is  only  slightly  pressed  upon,  but  in  Quain's  case  it  waa 
strclchiil  over  the  neck  of  the  femur. 

Symptoms.  The  patient  is  unable  to  bear  his  weight  U|ion  or  volun- 
tarily to  move  his  Injured  limb:  if  he  stands  upright  it  shows  moder- 
ate flexion  and  adduction,  niiirke<l  inversion,  and  more  or  les.-  shorten- 
ing, the  toea  resting  on  those  of  the  other  foot.  When  he  is  placed 
upon  his  back  the  apparent  adduction  and  flexion  an*  increased,  the 
kne*^  renting  just  above  the  other  ]>atella  or  crossing  the  thigh  at  a 
higher  |xjint.  The  eontoiirs  of  the  outer  and  jK»sterior  n*gion?i  of  tlie 
hip  are  changed  bv  loss  of  the  normal  depn^ssitm  l^'hiud  the  tptjclmnter, 
elevation  of  the  gluteal  fold,  and  abnormal  fulness  due  tn  the  ajipntxi- 
mation  of  the  insertions  of  the  gluteal  muscles.  The  titjchajiter  rir^'s 
to  a  variable  distance  alK^ve  the  line  dntwn  fnun  the  anterit»r  wm)e.rior 
spine  of  the  ilium  to  the  tuberosity  of  the  ischium,  and  its  distance 
from  the  first-named  prominence  is  inerea»ed.  The  head  of  the  femur 
cam  W  obscurely  felt  through  the  gluteus  maximu;*  and  recognize<l  by 
\\s  movements  when  the  limb  is  flexetl  or  rotnte<l.  The  empty  st>cket 
(*annot  be  felt  from  in  fn»nt,  InMiiuse  it  is  covered  by  the  anterior  iwr- 
tion  of  the  cnpsule  and  the  {x^^as  and  iliacus,  but  the  depressibtlity 
t»f  the  soft  parts  in  S'ar|Ki's  space  is  as  great  aa,  or  greater  than,  that 
lui  the  opjKtsite  Mde,  whereas  in  fracture  of  the  neck  of  iJic  femur  this 
ilepressibility  is  diminishHl. 

The  limb  cati  \w  still  further  adduete<l  and  flexe«l,  but  it  cannot  l>e 
alMliicted  or  nilatinl  tuitwanl.  The  ap^win-nt  shortening  varies  greatly 
in  degriH*  in  different  eases,  and  the  actual  shortening  cannot  always  be 

>  BlrkvU  :  Mc«lko-r'hirurru*Ml  TrHti«ii''ti(m]i.  I>tf19.  vut.  Ul   p.  133 

*Ricdcl :  ttdla«i<  cum  tViitmUil.  air  Uiir..  ISf^.  p  n 
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determined  with  accuracy  because  of  the  difficulty  in  plarinf?  the  liml 
symmetrically.      Concerning  this  shortening  the  most  <Nnitmdi< 
btulements  iiuvc  L>cen  nuule ;  some  surgeons,  relying  solely  npoa 

Fig.  311. 


[>oraiU  UUilocAliOQ  of  tbe  \ii\<. 

appearance  of  the  limb  and  seeing  that  the  knee  Uy  well  above  tJw 
opposite  one,  have  deM^ribed  tlie  shortening  a.i  great ;  others.  Umkii^ 
only  to  the  new  relntions  of  the  lioni's  as  Hhown  upon  r'  '  U^^^m 
have  described  the  Khortening  as  moilenile  or  oven  as  ;i 
lower  forms.  Tlie  error  in  tlie  first  arises  from  not  taking  nitu 
the  effect  of  adduction  to  create  an  ai>|>an'nt  eihortcoing  of  the  add 
limb  when  <'om]>ared  with  its  non-^idmicted,  still  more  M'itb  ita  aMut-i 
fellow ;  that  in  the  second  arises  from  considering  the  <}Uestiou  ool 
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with  reference  to  the  poHitiuti  of  extension.  If  the  head  of  the  femur 
iH  tlisplacfd  backwara  toward  the  spine  of  tho  iischiiinif  the  length  of 
the  liiiili  menj^unxl  in  extension  fif  that  \»  pixssibh-)  from  tlie  anterior 
Huperior  epine  of  the  ilium  to  the  Kuee  ur  unkU*  will  not  he  diniinishiHl, 
for  the  movement  backward  of  the  head  \ms  been  at  right  angles  to  tJic 
line  of  measurement  and  has  not  brought  tlie  knee  any  nearer  to  the 
pelvic:  but  if  the  nieiu«urement  i.s  made  white  the  thigh  is  flexe<l  at 
a  right  angle  the  measurwl  length  will  lie  le.ss  by  about  two  inches  than 
that  i»f  the  other  limb  in  the  ruime  iKisition,  for  now  the  measunxJ  line 
is  nearly  p:indlel  to  the  dire<'ti4>n  ot  dinplurement.  Wlien  the  head  is 
displneeil  upwanl  as  well  as  backward  tiie  ditJenaiee  in  the  amount  of 
shortening  in  these  two  jM)sitions  of  the  limb  is  mueh  K-ss,  for  the  direc- 
tion of  the  displacement  deviates  at  alx>ut  the  same  angle  from  the 
measureil  line  in  earh  attitude.  Of  iNiurse,  in  each  limb  the  nieasuppd 
length  irf  less  when  tlie  thigh  is  flexed,  but  the  diiferencc  iu  the  com- 
parative measurements  of  the  two  limits  is  not  affivt^^'d  in  the  high  dis- 
locations and  is  greatly  atfected  in  the  low  ones.  In  making  measure- 
ments the  two  limbs  must  be  symmetrically  p1ace<l  as  rcganis  tlexion 
ami  ad<luction,  and  the  fixed  ad<bK'tion  of  the  injun*^!  limb  somctimefl 
interferes  seriously  with  the  atw>mplishment  of  this  conditi*tn,  for  its 
knee  occupies  the  position  to  wiiich  the  other  one  should  hv  brought, 
and,  therefoRs  an  equal  adduction  cannot  Im?  given  to  the  soimd  limb 
without  carrj-iug  its  knee  acro^^  at  a  higher  or  lower  level,  and  thus 
giving  if  an  unsymmetri«d  flexion.  It  must  also  l>e  remetnbered  that 
apparent  symmetry  of  position  is  not  sufficient,  the  symmetry'  must  be 
real  in  that  the  angles  of  flexion  ami  adduction  on  (he  peiviM  arc  the 
same.  Forttmately  the  exact  d<*termi nation  of  the  shortening  is  not 
neceaeary  to  the  diagnosis  of  the  dislocation. 

A^en  the  head  (Misses  below  the  tendon  of  the  <jbturator  internus 
and  does  not  secondarily  rise  ui>on  the  ilium,  the  inversion  and  Hexton 
of  the  limb  are  greater  than  when  the  head  comes  to  rest  at  a  higher 
i)oint,  and  may  be  so  gn^t  tlnit  the  limb  crosses  the  opposite  thigh  as 
nigh  as  its  middle,  Tfic  fh'xion  nuiy  l>e  so  mtiskeil  by  tne  tilting  of  the 
pelvis  that  the  thigh  will  lie  ni*nrly  along-side  the  other,  parallel  to 
the  long  axis  of  the  body,  but  the  condition  can  be  recognizc'd  hj 
attention  to  the  compensator}'  curve  (lordt>sis)  of  the  lumbar  vertebne  ; 
indeed,  Syme'  said  he  made  the  diagno-^is  of  iechialic  dislocation  with- 
out other  handling  of  the  patient  than  that  neces^ar)*  to  recognize  the 
lordosis. 

The  4^uso  of  the  com|>ftnitive  fixation  of  the  limb,  of  its  attitude, 
and  of  the  loss  of  even  passive  abiliiction  and  extrrnal  rittatitui  wtis 
first  clearly  shown  by  Bigeh»w,  in  his  classical  monograph  uixin  the 
Ifip.  Others  had  rec*>gni7.ed,  in  a  tueasure,  the  |mrt  taKen  by  the 
strong  anterior  jw>rtion  of  the  ciipnule  in  determining  the  attitude  of 
the  limb,  but  he  was  the  first  to  simiy  the  subject  in  all  its  bcsirings 
and  to  preneut  a  i*ouipletc  account  of  the  relations  ttnd  infiuenct*s  of  the 
Y-ligament  in  all  forms  of  dishx-ation,  one  which  was  at  once  and  every- 
where accepted  and  has  l>een  made  ila*  baj'is  of  the  preM'nt  methods  of 
re<luction.     He  says,'  "  The  inversion  is  chiefJy  due  to  tlie  outer  braocb 

*  9Tni(>:  I«oa«lnn  and  Kdlnlmrxh  Montlilr  Jonmal.  IfUS,  toI.  UL  pu  4ML 
*Blf(Jow:  The  lllp,  p.:ts. 


'28 


DfSLOCA 


of  tlje  Y-lig:iment,  as  in  hUowu  by  the  fact  that  the  clwraclcrwlic  «i) 
disuppeai-s  wh^n  this  branch  is  dividetl." 

Dia^oais.     The  recognition  of  the  clmractcr  of  the  iujiiiy  is  rmrvlj 
dilficMilt.     The  groupof  prominent  synijitomfi — loss  of  fiinrf  i4»n  :  a^lilor. 
tion,  inversion,  and  flexittn  of  the  limb  :  ro>»istance  to  nUhiction,  exU-J 
sion,  and  outward  rotation  ;  elevation  of  the  trochanter  almve  N^'h 
line — are  not  found  in  any  other  affection  except  perhaps  hi|v-j<>int 
ease  of  long  standing.     The  mistake  most  fre^piently  made  is  tliat  <i 
eonfoiindinpf  it  with  a  frnetiire  of  the  neek  of  the  femur,  <»r,  to  f^ikxIc' 
mori!  definitely,  is  that  of  Hiijfposiii^  a  fraelure  of  the  m-ck   to  \m*  m 
dif^hx-jition.     I  have  met  with  ncvend  inhtanees  of  thi.s,  pome  of  which, 
led  to  litigation.     The  diflerences  t»etween  the  pymptoms  of  ihe  twii 
injuries  are  striking  and   n.minlly  sufficient  to  make  the  mistiike  itnpos* 
sible  if  onlinary  attention  is  |iaid  to  them  ;  the  fixity  of  thr  linili  in  dL*-, 
location^  with  the  knee  thrown  forwai-d  and  inwanl  ngninsl  or  iitkon  ihel 
op|)osite  thigh,  the    prominence    of  the   tr*ichanler,  and,  uMUilly,  il 
increased  distance  from  the  anterior  superior  spine  of  the  ilium,  ixnt- 
trast  stnmgly  with  the  straiglit,  everted,  powerless  limb  and  flnitrnecl 
hip  of  fnu'ture  <ff  the  ne'ck.     Fractures  with  inversion  and  di.HUM*9tiotif 
with  evereion  are  entirely  exceptional.     When  the  two  injuries  h«v«j 
coexisted  the  diagnosis  has  sometimes  l>een  made  by  reeo^i^^ing  that 
the  head,  which  could  l)e  felt  out  of  its  place,  did  not  share  in  th«| 
movements  communicated  to  the  shaft^^  ana  sometimes  by  the  splitting 
and  eulargemeDt  of  the  great  trochanter. 


2.  Everted  Dorsal  Dislocations. 

In  this  class,  of  which  there  are  but  few  n^corded  canes,  are  htsn] 
included  Bigelow's  anterior  oblique,  everted  dorsal,  and  Rime  of  thttl 
supraspinous.     It  is  characterijswf,  as  the  najiie  uidicate±i,  by  eventioa 
of  tiie  limb  iu  place  4»f  the  inwanl  rotation  which  is  so  prominent  a 
feature  of  the  c^amnon  th>rs;il  di.'iiocatiou,  and  this  symptom  in  ilue  ia 
all  cases,  except  perhaps  the  very  I'are  anterior  objirjue,  to  rupture  of 
the  outer  branch  of  the  Y-ligament.     In  the  supni^pinoiis  variety  the] 
hend  of  the  lM»ne  lies  alxive  tiie  anterior  inferior  spinous  procc&e  of  the 
ilium  iu  the  nt^tch  between  it  and  the  bU|)erior  spine. 

Although  occasional  cases  had  Ix-en  previously  rei>orte«1.  the  variety 
was  not  describe*!  by  systematic  writers  befon*  Higelow,  ami  wa**  nut 
even  mentionetl  by  Maigaigne,  although  possibly  one  or  two  of  tins 
cjise-s  classed  by  him  as  supracotyloid  may  have  been  of  ihiA  kimt. 
In  a  paper  by  Bhisius*  on  supraootyloid  dislocations  several  caitc^  v( 
this  variety  (everted  dorsal)  are  included,  tDgether  with  otheni  in  whieh 
the  head  Imd  i*eaohed  nearly  the  same  |K»sitioti  by  |uLssiug  outward  afttrr 
primary  dislocjition  forward  and  upward  U|hki  the  pubin,  and  m  few 
in  wliich  the  dislocation  was  primarily  direete*!  upward.  Tbe  mom 
grouping  has  been  ft»llowe<l  by  otlier  wTiters,  and  in  no  reportetl  oat 
previous  to  1850  dws  it  ap{)ear  to  have  l>een  rec«>gnized  that  tlie  hmd 
liad  reached  this  position  by  a  stHNindary  displacemrnt  after  diRlocatlcMi 

1  KiKh:  Berlin.  kUn.  WiKOurLAehrin.  1W2.  p.  4fle. 
■  Uluius:  Aich.  fur  kliii  Cliir.  Kl,  vol.  iri.  p.  307. 


ItACKWARD  niSLOCATIOSS  OF  THE  HIP. 


729 


• 


Imokwani  and  upwartL  Blasius's  pajxr,  although  pttliHshed  in  1874, 
must  be  claitstHl  with  those  of  an  earlier  |ierio<l,  for  it  is  n*ally  the 
repiihlioation  hv  his*  .son  in  a  grathuiting  thesis  of  res<»arfhes  made 
some  time  wirlier,  and  it  makes  no  mention  of  Higehiw's  work.  It 
itt,  iu  one  renpect,  a  pul>lication  to  l>e  regrctteil,  for  I  ho  authority  of 
itit  writer  and  its  date  cmibine  to  further  the  acceptance  without  exami- 
nation of  the  grouping,  or  classification,  which  <*atinot  pro|>er!y  t)e 
accepted  in  view  of  the  iinporUint  patholijgiiral  ilifferciicrs  lM*twt*cn  the 
imlividual cases  of  which  it  is  made  up. 

Ca.se«  reporte«l  before  1850  and  quoted  as  of  this  kind  by  Bigelow 
ami  as  possibly  such  in  my  hrst  etiition^  a[»|>ear  to  me  to  be  more  prf>b- 
ably  disI^H'ations  directly  upward  by  hy|>crextensiou  of  the  limb ;  I 
have  recently  seen  such  a  one  the  symptomH  of  which  closely  resem- 
bhsl  those  ijuoted.     (Sim?  Upward   I)IshK*atioufi.) 

In  1850  the  possibility  of  the  producti*)n  of  this  form  by  tmiifl- 
formation  of  a  dursaj  disloc^itiim  was  hIiowu  in  an  attempt  made 
in  the  New  York  Hospital  to  niiuce  a  disliK*jiti(»n  "  into  the  sciatic 
notch."  The  case  is  reported  by  Ix*nte;*  after  tmction  had  l>een 
matle  and  sudiJenly  relax*^!  the  thigh  was  alHhictc*!  and  rotated 
outwaH,  and  this  brought  the  h«id  of  the  femur  alK»ve  the  acetab- 
ulum, and  below  the  anterior  8U}H'rior  spinous  pnjcess ;  the  nhorten- 
ing  was  then  about  two  inches  ;  the  limb  ver^'  much  rotate<l  out- 
ward, the  rotundity  of  the  hip  greater  than  that  of  the  other,  and 
the  trochanter  major  one  inch  furtlicr  from  the  anterior  superior 
Apinons  pnicess. 

Five  years  later  Van  Buren '  oI»served  in  tlie  same  hospital  a  case 
which,  so  far  as  I  know,  is  tht*  tirst  in  which  the  ab^ience  ot  inversion 
and  markei)  adduction  was  noteil  in  a  case  re<!<jgni£ed  as  a  dorsal  dis- 
location. The  limb  **  was  shortened  aliout  an  inch ;  the  foot  and  leg 
were  slightly  evertinl.  This  eversion,  it  was  afterward  asoertainecf, 
oould  1m^  readily  increased  by  manipidation  ;  but  there  was  an  evi<lent 
obstacle  at  the  hip  to  invfrmm  of  the  Hntt.  The  knee  was  slightly 
fli'Xetl,  so  that  the  width  of  the  hand  tNHild  l>e  reu*lily  passed  iK-lween 
its  (>opliteal  asr»ect  and  the  snrfaw  of  tlie  be<l.  The  obliquity  of  the 
femur  toward  itA  fellow  was  very  slightly  incn^ased.  Upon  the  fnmt 
of  the  thigh  at  its  upper  thiixl  a  very  manifest  concavity  i»r  sinking  in 
was  nolicvable,  the  unual  anterior  couvexitv  of  the  limb  being  lost. 
The  trtx'hantcr  was  alniut  an  inch  and  a  half  iK*hind  and  alxive  its  usual 
|>osition,  and,  during  etheriKatiou,  it  was  quite  movable  on  attempting 
rotation  of  the  liml».  Fitvally,  the  head  of  the  femur  could  be  felt 
obscurely  but  prettv  wirtainly  rotating  in  tJie  is<rhiatic  notch,  h)w  down, 
and  in  contact  with  its  |>osterior  margin.  The  anterior  convexity  of 
the  spine  at  the  loins  was  aW»  much  increased,  so  that  under  ether 
more  than  the  width  of  the  hand  couhl  Ik*  |wssed  lK'twt»cn  it  an*!  the 
surface  of  the  bed.  Thus  the  i-ase  pn'scnte*!  all  the  classical  f<«turcs 
of  luxation  intij  the  i^'hiatic  nolch^  and  more  than  Uhually  well  market], 
with  the  exception  of  adduction  of  the  lower  end  of  the  femur  ana 


>  lioate:  New  Y»rk  Jotirnftl  of  Mtdidnc.  IkSO,  p. 311 

»  Van  Btin'n  ;  Nrw  York  Mc<lic«I  TifflM,  1(06,  voL  V.  p.  I2rt.  Aod  npriuted  m  hu  Con- 
tribullDu«  \m  FncticAl  t^urgtrjr,  p,  IS7. 
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inversion  of  the  foot."  After  several  failures  to  rtxltit^  hy  nwjiipuh- 
tion  and  traction  downward,  reduction  wasi  effcct<Hl  hy  traction  while 
the  limb  was  flexed  at  right  onglcs  to  the  pelvis  followed  by  abt^mrtion 
and  extension. 

In  1864  Symes'  reporte<1  a  case,  and  puppested  for  the  variety  ihc 
name  of  "  dorsal  with  eversion."  This  wai*  MibHeqnent  to  Bigvlow^'s 
researches  but  previous  to  his  publication  of  them  except  in  hi»  lec- 
tures. The  limb  was  shortened  two  inchcr*.  the  foot  extrenielv  rvertwJ, 
the  buttock  flattened,  and  the  head  of  the  femur  two  inches  iM^hiw  the 
anterior  sujwrior  sjiinc  of  llie  ilium.  By  flexion  *A'  the  limb  ibi-  flifdo- 
cation  was  made  dorsal,  and  a  feature  of  ifpecial  intenst  i*  thai  tlwrn, 
Q&  the  limb  lay  nntouciied  u|x>n  the  table,  eversion  gr:i<bmlly  to<^k  pltux 
under  the  influence  of  gravity,  and  the  head  returned  to  itA  former 
place. 

In  1874  Kocher'  ob8er\'e<l  a  similar  case  in  a  woman,  forty -nine 
years  old  ;  the  limb  was  fully  extended,  mnrke<lly  everted,  and  jihtirt- 
ene<l  three  centimetres  ;  the  heiid  could  be  felt  lielow  and  to  the  out<>r 
side  of  the  anterior  superior  s])incof  the  ilium.  By  flexion  and  inwanl 
rotation  the  dislocation  became  dorsal  with  the  characteri&lir  eymp- 
toms,  and  then  by  extension  and  outward  rotation  the  original  eynip- 
toms  were  reproaueed. 

Pathology.  In  a  case  which  I  reported  to  the  New  York  Siirpcal 
Society,  Docembor,  1887,  and  January',  1888,'  the  head  could  l>e  diir- 
tinctly  felt  l>elow  and  rather  to  the  tmter  nide  (if  the  anterior  Miprrior 
spinous  procesH  ;  the  outer  branch  of  the  Y-ligament  waji  niptured  and 
the  muscles  behind  the  trochanter  extensively  laocrate<l.  CWiplete 
re<]uction  was  prevented  by  inter]>osition  of  the  anten>-infcrior  part  of 
the  capsule. 

Van  Bua'u's  case,  and  a  very  similar  one  reported  by  Annnndale,* 
show  that  the  head  may  lie  much  further  to  the  outer  side  and  lower, 

Bigelow's  experiments  show  tJiat  this  eversion  dei>ends  upon  the 
rupture  of  the  outer  branch  of  the  Y-ligameui>  The  head  of  tbe 
femur  escapes  at  the  back  of  the  joint  while  the  limb  is  flexed, 
adducted,  and  rotateil  inwanl,  and  then  by  external  n>tati(»n  tbe  outer 
branch  is  torn  ;  if,  then,  the  head  remains  in  its  ]Mmition  opi>OHilo  ur 
below  the  sciatic  notch,  the  j>osition  au<l  symptoms  are  such  as  are 
noted  in  Van  Buren's  and  Annaudale's  cases,  the  flexion  and  slight 
adduction  being  due  to  the  r(*maining  untom  branch  of  the  ligament. 
The  chauge  in  the  position  of  the  head  uute<l  in  the  otlier  c:tM.*s  Biee- 
low  was  able  U)  repn>duce  experimentally  from  a  common  dorsil  <Jia- 
location  by  carrying  the  limb  "across  the  Hvmphy.-is,  wt  that  the  otiter 
and  convex  surface  of  the  socket  shall  correspfiutl  U>  the  hollow  (lenaith 
the  neck  of  the  femur.  With  some  force  the  thigh  win  now  Ik*  everted, 
and  afterwanl  brought  down  across  the  upper  part  of  its  frllow^** 
(This  is  the  form  to  which  he  gave  the  name  "anterior  obli«|ue."| 
"If,  in  this  position,  it  is  desin'd  lo  bring  the  limb  toward  a  j»crnen- 
dicular,  tlic  outer  branch  of  the  Y-ligament  must  be  rupiurwi.     Thu4 

'  Syni**;  Ihibltn  QnArterly  Joiinml  of  thr  Medical  Sriencrs,  IftW.  Ttol  ixx«tti.  p  tfML 

*  Kficher  :  VoIkinmiin'«  HotninluDi:  kltn    VnrtrnKF,  No.  *Q.  p.  631.  J^H 

*  Htlmson  :  New  York  Me<dic»l  Journal.  Jftuimr.v  aud  Kcbnurjr.  19881  ^H 

*  AunandAlu :  Lftooet,  ltf78,  vol  I.  p.  AMI.  ^M 
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liln^nitwl,  it  hangH  siiMpended  by  Uie  inurr  ligunient,  ami  be4H)mes  cnpa- 
ble  of  lateral  motion  and  of  rotation  ;  and  tliis  ia  pmhably  tbe  con- 
dition umler  which  supraspinoun  luxation,  although  ran*,  UHunlly 
"^    iirs," 

Fig.  312  showTH  in  the  dottetl  lines  the  head  of  the  femur  thus*  hot>k€d 
ovi»r  the  remaining  part  of  the  ligament. 

The  fitUrrior  Mit/ttc  la  a  variety  whieh  I  feci  some  hesitatirm  in  pre- 
!*erving,  becstuse  Bigelow  apjurars  to  have  observed  it  only  in  exi>eri- 
menli*  u|)ou  the  cjidaver,  and  to  have  known  of  onlv  one  recorded 
cawe*  in  which  the  attitude  resombled  that  found  in  his  ex]>eriments. 
The  s(»eeimen  in  that  case  is  repre^nte<l  in  Fig.  3i:J.  The  mode  of 
production  has  been  quoted  in  the  preceding  ])anigraph.  The  Y-liga- 
ment  \s  uutoru. 


Fio.  311 


Fid.  313. 


BapnMplnoii*  dliJriratlon.    Wbrn  th* 
poallinii  tuillcated  by  Uie  dollinl  Une.  onlj  llM  tUM 
bnnob  of  tbe  Y-Ugmmenl  rcmalna  uutani.    (BmkLow.) 


Anterior  obUqne  dliloc«UoD. 
Oldnuw'a  rawr. 


gympioms.  The  symptoms  of  the  everted  dorjwl  may  be  the  same 
as  tlioM'  of  the  conim<m  dorsal  dislooittion,  with  the  exception  tliat 
there  is  markeil  or  sli^rht  evei"sion  of  the  limb  in.stend  of  inversion  ;  or, 
if  tlie  head  of  the  femur  hits  movcvl  forwanl  above  the  anterior  inferior 
8pinous  prooeiw,  they  may  differ  widely,  for  tlie  limb  U  then  shortened 
Auout  two  inclies,  slightly  abduet4Hl,  more  or  leas  everted,  and  fully 
rxtentied.  In  my  nise,  a  woman  fifty-tive  years  of  age,  the  limb  waa 
imniilel  with  the  other  and  so  far  evertecl  that  the  fcHPt  rested  on  its 
out«r  l>order;  it  could  be  adtlucted  and  flexe<l  but  not  aUlueted  or 
rotat«<l  inwanl.  Shortening  one  and  three-<|uarler  inches.  By  flex- 
ing anil  ndtlueting  the  limb  and  then  rotating  inward  the  attitude  and 
ap|>euranoe  Inn^iime  that  of  tlie  common  dor>tal  variety.  Ueduction 
>  Oldnow:  Qay'*  UwpiUl  KeiM>rta,  lH3ti,  vul.  i.  p.  W7. 
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was  made  by  flexing  to  a  right  angle,  rotating  inward,  and  then  lift- 
ing. The  ttatient  divd  abtint  a  mtmth  afler  thr  arridetit  (associated 
injuries  and  phtliisiis).  The  eversiun  of  the  limb  in  liablr  tu  lead 
U^  the  mistake  of  .siipjH)sing  the  injiirv  tt>  be  a  fracture  of  the  ne«;k 
of  the  femur,  e^pei-ially  in  the  cuse!^  in  whieh  the  limb  \»  aLM> 
extendefl.  The  greater  fixation  of  the  limb  ami  the  retyigtiitiDn  of 
the  position  of  the  head  an<l  of  the  e^tntinuity  with  the  shaft,  a^sltovrn 
by  itfi  biiaring  in  the  niovementg  commiinieuted  to  the  latter,  uill  e«ctab- 
lisii  the  diagnosis. 

Tlie  rupture  of  the  outer  braneh  of  the  Y-ligament  h  the  explana- 
tion of  the  inability  notinl  in  Home  of  the  eati^es  to  reduce  by  manipu- 
lation alone;  traetion  in  the  flexed  posilinn  isneede<]  to  bring  the  head 
forward  into  the  socket;  aUhietion  faiJH  tu  do  it  because  of  the  loss 
of  the  support  of  the  outer  braneh  of  the  ligament. 

Treatment  of  Backward  Dislocations. 

The  method  of  n^diurtion  s«i  long  in  ns4%  and  \^hieh  left  **<>  nmnr" 
dislocated  hips  nnreduei*d,  thai  in  uhieh  it  \\a^  nought  to  drxiw  thr 
bone  into  place  by  traetion  uiM)n  it  with  compound  pulleyp  while  the 
limb  wafi  almost  fully  extended,  has  at  lat^t  l>een  abandoned  in  favor 
of  the  metho<ls  of  simple  nituiipnlation  or  of  modmtte  tmctioD  in  the 
flexed  |K>8ition,  or  of  a  eombinution  of  the  two.  The  advunta^eH  of 
the  flexe<l  position,  the  ])Ohftibility  of  redu<*ing  by  the  aid  of  raodf^rate 
traction  when  tlie  thigh  is  flexwl  at  a  right  angle  with  the  trunk,  wera 
repoate*lly  j>ointed  out  by  different  writers  during  the  last  century  and 
the  first  half  of  the  present  one  (see  Chapter  XXXIII.),  and  the  po»- 
sibility  of  reducing  by  manipidation  alone  (flexioo,  outward  rotaiton, 
and  alKhietiou)  was  al^o  defllurl^tnltedJ  but  neither  seems  to  have  had 
any  intluence  in  nunlifving  the  general  practice,  althoiigh  some  aur- 
geons,  notably  Prof.  Xathan  Smith  of  Xew  Haven,  ijiughl  and  habit- 
ually pnictirted  traction  with  the  limb  flexed  at  a  right  angle,  and  he 
also,  in  1831,  fomiulat<Hl  a  niethf>d  by  manipulation  aluue. 

Despr^s/  in  1835,  independently  formulateil  the  method  by  flexion 
and  ontwanl  rotation;  and  Keid,-  in  1851,  <lid  the  sjime,  pre«x'<ling  the 
flexion  with  marked  adduction  ;  but  they  assunieil  that  (he  prineipal 
ol)stacle  to  reduction  lay  in  the  resistance  of  tlie  muscle:^,  and  tnieir 
manipulations  were  designed  to  overeome  or  avoid  this, 

Bigelow^  quotes  Smith's  <ieseription  of  this  method  by  manipuladno 
from  his  Mafirof  and  Sniyical  Mnnolrn^  e<lited  in  1831  by  oia  aon, 
Nathan  U.  Smith,  as  follows:  "The  tirst  eftbrt  which  tJie  operator 
makes  is  U^  flex  the  leg  np^m  the  thigh,  in  onler  to  nmkc  the  leg  a  lever 
with  which  he  may  o|iemte  on  the  thigh  bone.  The  next  movement 
18  a  gentle  rotation  of  the  thigh  outward,  by  inclining  the  foot  toward 
the  ground  and  rotating  the  knee  outward.  Next,  the  thi^h  ia  to  Im- 
slightly  alHluetetl  by  pressing  the  knee  directly  outward.  Lastly,  th« 
aurgeon  freely  flexes  the  thigh  upon  the  pelvis  by  thnisting  the  kocse 


I  |)f«iirvii ;  bull.  <ln  t»  ftor.  Aiiatomlqao,  >Wjp«embcr,  183Si,  p.  4. 
*  Uctil :  UulTulo  MMiral  Journal,  Auftutt.  UGl, 
»  iligvluw:   L«nr«t,  trtTH,  v«l.  \.\y  hfil. 
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iipwun]  toward  the  faix"  of  the  imtient,  and  at  the  i^amc  moment  the 
ftlxluction  is  to  be  increaswl.**  Bijfelow  udils,  "  this  rovers  the  ground 
of  |irioritv  of  invention.  It  I>elitntf8  lo  Nathan  Smith.  ...  In 
183o,  Despr^s,  and  in  IS'il,  K*'id.  of  Ilochestrr^  cinitiienttMl  the  sjune 
views;  the  practitM*  was  ^o^kl,  liut  lioth  Prof.  Smith  and  Dr.  Utiid  Imsed 
the  method  u{Mm  and  sought  it«  mechanism  in  its  erronetms  theory  of 
nuiscuhir  resistiince.*' 

After  ISfjO  the  attention  of  surgeons  and  anatomists  he^n  to  be 
dinvteii  more  ^peoiHcnlly  to  the  opposition  offered  by  the  nnt4>rn  iK)r- 
iions  of  the  eapsule  un<i  to  the  |>o.sitiou  of  the  n>nt  in  it^  and  many 
ex|)eriments  were  made  upon  the  cadaver  to  obtain  a  more  accurate 
knowledge  of  the  matter.  Among  these  may  be  roentione<i  those  of 
Meyer,*  Gunn,'  Rosir,'  Bigelow/  Gell6,*  Bnsch,»  and  TilhmxJ  Of 
ihese  IJigelow's  researehes  were  by  far  the  most  «'<»mplrte  and  arennite, 
and  to  hi-*  oiajvsioiil  work  must  be  referrcil  the  pt:>puhiriz;Ui<>n  and  ^^en- 
cral  acceptance  of  the  views  nt>w  held  am)  the  methiKls  of  trralment 
liaseil  ujM»n  them.  The  ii)ij>ortance  of  the  anterior  |Kirlinn  of  the  cap- 
sule, the  Y-ligament,  had  indee<l  licen  speeiHcally  pulnted  out  by  one  or 
two  earlier  writers — it  is  mentione<l  in  Hyrtl's  Toprttfrophl»'ht'  Anaio- 
m»V,  in  Meyer's  pai>er  in  1 850,  and  by  von  Fitha*  in  !8f>3 — liut  Bigi-low 
was  the  first  to  study  its  influence  in  detail,  to  nhow  its  constant  acti4>Q 
in  all  typical  forms,  and  to  base  u|H>n  it  methods  of  re<luction  for  the 
different  forms,  and  to  him  belongs  the  credit  not  only  of  iDde|H*n<lent 
discovery  but  als<»  of  the  still  more  important  benefit  conferre*!  by 
impressing  the  facts  UjK>n  the  profession  l>y  his  careful,  thontugh  in- 
vestigations and  his  elejir  oxpt)sition  of  the  facts  ami  principles,'  * 

It  is  now  geneniUy  recognized  that  the  chief  obstacle  to  re<biction 
b  created  by  the  tension  of  the  Y-ligament  in  the  jiartly  extender!  jK>si- 
tion  of  the  limb,  and  that  this  is  to  be  removed  by  flexion  of  ihi-  limb 
upon  tlje  tnmk.  At  the  same  time  the  moven»ent  i»f  flexion  brings 
the  head  of  the  femur  down  along  the  back  of  the  acetabubmi  so  that 
it  lies  opiMisite  the  o|>eniug  in  the  ca|>snle  if,  as  is  u^^ualty  the  (tasc,  it 
has  left  the  socket  at  its  lower  jMJsierior  fKirt  and  ha.*^  risen  to  a  higher 
level  by  the  subsequent  extension  of  the  limb,  enlarging  the  rent 
upward  in  the  movement ;  if,  more  rarely,  the  head  has  left  the  socket 
at  a  higher  level  while  the  limb  was  only  slightly  flexed,  this  move- 
ment of  flexion  in  reduction,  unless  carrie<l  beyond  a  right  angle,  does 
not  plac«  the  head  t>eluw  the  opening,  or  at  hx.mt,  if  it  do(>s  so,  the 
movement  enlarges  the  rent  downwanl  so  that  the  way  is  Htill  o|>en 
for  the  return  c»f  the  head  to  its  place.  Another  reason  for  making 
this  movement  is  tbund  in  some  casc<;  in  the  interpo^-itioti  of  the  obtu- 


*  H.  Mer«r:  ^itachrm  fUr  nt   Med.,  1^60.  vol.  is.  p.  250. 
'  Uuna:  IVniitft.  Jnurutil  nf  M«Hliehic.  I^u^l-^,  %*nl.  i.  |i.  97. 
'Roaer:  Archiv  fUr  phyt*.  Ilcilkiiudr.  1:^7,  vol.  i  p.  4& 
'    Bt^low:  TIk'  Hip.  I«ttt.     KnpirimfoU  madr  iu  isriO. 
iMXi  :  Atrh.  gcii.  itr  MtM  ,  IHH. 
Diuch  :  Arch,  tiir  kJin.  tTilr.  li^m,  voL  iv.  p.  II. 
TilUnx;  Bull.  fl«  t»  Hik*.  dr  Chlr  ,  iMth  p.  -rT*- 
*V«RnMu:  IMttia  ttn<l  mi!rnth'    f  '  ^    : 

^tttildriB  **f  t>rii»riiy  in  tlu<  di-  >t  ptjrllou  of 

Hi*  MfMilli  BAili'  for  rntf.  (jiiiiu,  ui  '    . m  tiMl  liy  Fn»r 

Blf«Iow  In  A  letter  pabliohcd  in  the  Chinyo  Medical  Kiaminer,  Jmunmry,  i<0),  p,  liS. 
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rator  inU'rnus  between  the  head  am)  the  .soekot,  the  coMfl,  ai>'49ftlle(lf  of 
"  dislocation  IjeUnv  tlie  tendon "  in  which  the  head  ht»  BeeotKlarilT 
rJHen  toward  the  dorsum  ilii.  During  the  movement  thca<l<liicli<in  nnd 
internal  rotation  of  the  limb  are  preserved  or  even  somewhat  in'TrA»<<l 
in  order  to  lift  the  head  of  the  femur  awuy  from  contact  with  iJic  {ndvin 
and  from  l>ehind  the  projecting  rim  of  the  aeetabuUim. 

Tlie  directions  given  b}*  Bigelow  iu  his  first  publication'  are  as  ful- 
lows: 

"  Btf  TrarlioiK  Lay  the  j>atient,  when  etherir^,  on  his  back  opon 
the  floor,  bend  the  liml)  at  tlie  knee,  flex  the  thigh  U|)on  the  abilomeQt 
ad(hict  and  rotate  it  a  litth?  inwanl.  to  disengage  the  head  of  the  bone 
from  behind  the  s<>cket.     The  Y-ligtunout  is  then  relaxe<l. 

"  If  tlie  l)one  can  now  bo  al>ducte<l  beyon<l  the  pcriH-ndicular,  the 
capsule  and  other  tissues  are  probably  so  torn  or  relaxea  that  rwJiiction 
may  be  accomplij*lied  without  much  difficulty  ;  the  thigh  need  onlv  be 
fortMbly  liftetl  or  jerke<l  toward  the  ceiling,  with  a  little  ^imultanpoiis 
cireuiuduction  or  rotation  outwanl,  to  direct  the  head  of  tlie  Iwav 
towanl  the  socket." 

In  his  later  paper  in  the  Lanecij  1878,  he  gives  them  more  briefly 
in  the  following  t^^rms  : 

«  1.  Flex  and  fonnbly  lift.     If  this  fails, 

"2.  Flex  and  lift  while  alxlucting.  If  thi«  faib,  it  will  be  found 
that  the  rent  in  the  capsule  has  been  so  enlarged  that  the  Brst  method 
may  now  prf»ve  successful." 

Bigelow  adds  to  hi.H  iirst  description  thn^?  other  mothodfi  of  maklnjc 
the  manipulation  and  applying  the  force,  and,  although  the  meohanistn 
is  the  same  iu  all,  the  multiplicity  of  the  directions  has  been  cnticisied 
by  recent  German  writers^  who  seem  to  regard  the  four  a&  esssentiallj 
different  from  one  another. 

Kocher,'  ai^er  making  this  criticism,  describes  what  he  calls  his  OVD 
method,  and  this  is  quoted  approvingly  by  Albert  and  Konig.  Ito 
identity  with  Bigelow's  appt»ars  ^»  meto  bec*ompletc,  although  it  oom* 
bines  his  two  methods  by  traction  and  by  manipulation.    It  is  as  follow*: 

1.  Inward  rttta/ion  to  relax  the  capsule  and  lift  ihc  head  from  the 
posterior  surface  of  the  pelvis. 

2.  Fiexhm^  to  a  right  angle  and  gently,  preserving  the  existii^ 
adduction  and  inward  roUition. 

>3.  Traction^  to  make  tlie  capsule  tense,  so  that  it  can  1)e  ntiltxed  in 
the  following  movement,  and  to  raise  the  hca<]  to  the  lc%*cl  of  the 
acetabular  margin,  thus  overcoming  the  action  of  gravity. 

4.  Outitnrd  rotation ;  this  makes  the  posterittr  part  of  the  copenle 
and  outer  band  of  the  Y-ligaraent  tense,  and  turns  Uie  hold  forward 
into  the  socket. 

There  are  a  number  of  practical  jxtinta  cfmnecte*!  with  the  carrvioff 
out  of  these  directions  which  require  attention.  The  pelvis  may  do*? 
to  be  steadied  or  immobilized  during  traction,  in  orcler  that  tlie  limb 
may  not  l>e  too  soon  or  unwittingly  abducted,  and  this  may  be  dono 
either  by  the  liands  of  assistants  or  by  tlie  pressure  of  the  mn^ectm*. 

■  n{>:<|riw:  Loo.  dL,  p.  AH. 

*  Vitikmiinn'B  kUninciic  Vortnimv.  Xo.  83. 
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loot  upon  the  anterior  Pti(>erior  .spiimuH  process  of  the  ilium  of  Uie 
iDJureil  ftide  while  he  Ls  lifting  the  thigh. 

The  traction  u|)on  the  thigh  may  be  made  by  the  hands  of  the  sur- 
geon, hut  if  the  patient  is  a  muscular  adult  the  force  tluit  can  be  thus 
exerted  may  be  in.suffioient,  and  it  c^in  then  be  conveniently  supple- 
mented by  [nissinj^  a  b;iiidn^  tie<l  in  u  lon^  Iimid  under  the  iwitieut's 
rtexe<I  knee  and  over  the  surj^jn's  «^houlders ;  this  leave**  his  hamls 
free  to  rot;ite  the  tiii^h  by  means  of  the  leg.  It  is  imp<»rlant  to  remem- 
ber that  rcihiction  i.s  to  l>e  made  by  traction,  not  by  mnniputation,  for 
if  the  thigli  falls  backward  by  itA  own  weight  or  is  presses]  back  by 
the  surgei>n  while  he  is  **  manipulating"  it  may  seriously  change  its 
relations  with  the  tiiMueA  abnut  it. 


Reduction  of  ilxTMiI  (IksliKStliiQ  itf  titff  htp  h)  llic  wvl^hl  of  \Uv  lluil>. 

A  much  more  convenient  plan,  one  which  I  have  habitually  em- 
ployed for  many  years,^  is  to  place  the  jmtient  face  downwanl  uiMm  a 
tiblc  with  his  leg**  projecting  hi  far  l>eyond  the  edge  tJiat  the  injured 
thigh  hangs  directly  downwanl  while  the  8Ufgeon  gra.'*j»t  the  nnklc, 
the  knee  king  flexe<l  at  a  right  angle  (Fig.  314).  The  other  limb  is 
held  horizontal  by  an  assistant.  Tfte  weight  of  the  limb  now  makes 
iht!  nrc*hxl  traction  in  the  desinnl  diriHTfion,  and  the  surgeon  has  only 
to  Wait  fur  the  muscles  to  relax  ami  the  l>one  to  rt^ume  itit  place  with- 

*  StimBon-  N«w  York  Mvdioil  Jotim»l,  Auini«t  ^i  iHtA. 
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out  further  effort  on  his  purt  than  u  flight  rocking  or  itvCatktn  of  th» 
limb.  Occasionally  I  hnvo  added  tlic  weight  of  u  frniall  lUUMl-bttg  «C 
the  knee  or  have  made  sudden  slight  pressure  at  the  same  poinU  It 
will  uf\en  suceeed  without  aniPifthesia  and  Httmetimes  »^>  (|nii>rlv  tlau 
tlxere  is  mt  jar  or  sound  indieatiug  the  return  to  place.  In  oufy  iwo 
cases  hafi  it  faileil  in  my  hands;  hoth  Mere  then  reduced  by  traction  in 
the  axis  of  tlie  partly  flexed  limb.  I  presume  that  in  U»th  the  Ikhw 
had  letl  the  .socket  at  it.s  upj»er  posterior  segment — "  iliac  ■*  dL<4hMitii4in. 

If  manipulati«>n  alone  is  use<l  external  notation  miii^t  l>e  rnrvfiilU 
nvoideil  during  the  first  steps^lest  it  should  convert  the  diK|<K::iii<in  inl4» 
an  everted  dorsal  by  throwing  the  head  forward  alwive  the  siM*ket  ;  and 
extreme  flexion  and  abduction  without  simultaneous  traction  areMlM>  li> 
be  avoided,  in  <»rder  to  e-sca|>e  the  converHion  of  the  dinlooation  into  <ior 
upon  the  obturator  foramen  by  the  pastiage  of  the  head  l>elow  the  AockrL 

The  r.micti  r/orWdishxyitions  arc  rcMluc^ed  after  having  firm  cvmveivd 
them  into  the  clorsal  form.  This  ctmvereion  ir*  eflected  by  flexiou  and 
inwanl  nttation,  with  adduction,  if  necojibarA-,  to  make  room  for  ibr 
head  of  the  bone  to  slide  upon  the  ilium;  the  rupture  of  tlie  outer 
branch  of  the  Y-ligJiment  deprives  the  ojK'nitor  of  much  of  tlioadviui- 
tngc  of  rotation,  ami  tlie  diKhx^tiou  must,  thertTure,  be  rv-dticod  hv 
direct  tniction  towanl  the  socket^  witli  Itx'al  guidantx?  of  the  hrt»d.  In 
my  own  case,  in  which,  after  c*>nvcn*ion  into  the  dorsal  furra  tl»e 
tendency  of  the  head  again  to  pass  forwanl  above  tJ»e  acetabulum  wau 
very  marked,  <iulward  rotation  liad  to  be  carefully  avoide<l. 

The  (M>s8ibility  of  fracturing  the  neck  of  the  femur  during  mampa- 
lation  must  be  iKtme  in  mind  (s<*e  Cliaptcr  LIIL). 


CHAPTER   LII 

PISLOCATION8  OK   THE   HIP.— (CojmiHTBn.) 

Dislocations  Downwanl  and  Inward:  Obturator,  perineal — Forward  and  Up- 
iranl:  f^uprapubic,  iliopcctineal — Upward:  SubHpinoiu^  supracotyloid — 
Downward  ou  the  Tuberosity  of  the  Iscbiam. 

DISLOCATIONS    DOWNWAED    AKD   INWARD. 

I.  Obtukator  or  thyroi<l  dislocations,  or  dislocations  upon  the 
thyroid  fornnion  ;  and  2,  (>orinenl  dislocrttions. 

In  tlii.H  clasM  of  dislocations  the  head  of  the  ffniiir  leaves  the  socket 
at  iu  lower,  or  li)wer  and  inner,  part,  and  passes  forwanl  and  inward 
to  rest  upon  the  obturator  foramen  (obturator  <Iislocation),  or  [Hijises 
still  further,  and,  crossing  the  i»*chio-pubic  rumu8,  pn:»jectii  in  the  per- 
ineum (porincid  dislocation).  The  limn  is  flexed,  abducted,  aud  usually 
rotated  outward. 


Obturator  or  Thyroid  Dislocations. 

These  dislocations,  although  infroquent,  are  apparently  the  second  in 
order  of  frequeuey  of  tliose  of  the  hip,  aud  it  seoms  not  improbable 
llmt  tliift  form,  in  part  at  lea'^t,  in  the  firtt  stage  in  the  production  of 
soDieof  thoituprapubic,  and  even  some  of  the  dorsal  tlislrx^tions ;  that  is, 
the  liead  of  the  Iwne,  having  left  the  socket  at  its  lowest  |Mirt  in  forced 
flexion  of  tlie  liuib,  may  eitTier  W  turnetl  baekuurd  U^hintl  the  nretab- 
uium  by  adtluetion,  internal  rotation,  and  diminution  of  the  flexion,  or 
forward  ami  u[>ward  u|K>n  the  pubis  by  external  rotation  and  exten- 
sion ;  the  obturator  form  is  pnxluced  by  its  pa-ssage  more  directly  for- 
wanl  ami  inwanl  upon  the  obturator  foramen  by  abduction  and 
external  mtjUit»n. 

Cause.  The  eommonest  cause  apw-nrs  t<i  bi*  jjrent  violence  aeting 
u{M>n  the  Imek  of  the  |K^lvi.-*  while  ihe  limb  is  tlexe*!  und  alHlut't<*d,  as 
in  the  fall  of  a  hwivy  objeet  up>ii  the  back  of  a  nmii  who  ix  stimping 
f(»rwnrd  witii  hi-;  h'p*  >ej«irate<l.  Simple  alxluetion  of  the  extendt**! 
limb  is  apfKirently  sutlieient  t«»  priMhuv  the  injury,  as  is  sliown  by  a 
ease  re|>orto<l  by  ('orne,*  in  whien  the  thigh  of  a  drunken  wddior  was 
forcibly  alKJuetiHl  bv  bis  comrades.  In  a  ca^  re)>orte<l  by  Keattv  and 
another  by  liarker,  the  mochani-^m  was  apimrently  the  same;  in  the 
former  the  patient,  while  riding,  tV-ll  into  a  diteh,  his  horse  falling  uytm 
him  and  widely  se|mni(in^  his  U*gs ;  the  liead  o(  the  femur  lay  elose 
to  the  tuber  ischii.  In  the  latter  the  {Kitieiit  fell  from  a  iieight  of 
ahont  thirty  fwt,  striking  u|K»n  a  sandbank  nod  luiving  his  legs  widely 
scpumteil ;  Iwith  thighs  win'  ^li^hK'atcd. 


'  Corn©:  KiTtif^il  tirt  M^in  dr  M^*\  Mil  .  Frlinmir.  IH(?7.  qnotrd  by 
'  K«*C« :  I:.(int1oti  MiiIk-wI  Uiiwriai,  vol.  x.  p.  IK.  qanlrrf  by  Birrlov. 
*  Barker ;  Aiucricwi  Jounuil  of  the  Mvdical  Sdcnccv,  ISH  vol.  zxvti.  p.  412. 
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In  another  »et  of  cases  it  ih  ditliruh  to  detenuine  whrthrr  thi*  cmatr 
hus  been  direct  irnpuUlon  of  the  head  of  the  femur  dowtiwmrd  and 
iuward  l>y  a  foree  acting  on  the  outer  ^iile  of  the  ptf-at  i rrtchanter,  or 
whether  it  has  l>een  exaggenited  atxhietion  by  ure^tr  ni  of  th^ 

outer  part  of  the  |»elvi.s,  as  in   n  ease  rejmrteil  by  'I  i  n  wh>rb  a 

man  wliilc  lyiugon  his  faee  \s'tk»  run  over  by  n  wagi>n,  tbe  vi-tic<*l»  rau»* 
in^  obliquely  aeros^j  hii<  left  hip  at  tljt*  level  tif  the  tn>idutntor  ana  the 
pelvis  from  left  lo  right,  and  reoeivwl  a  dishK*atitni  of  ilie  lefk  liipL 

Pathology.  The  re[M»rte<l  autupsies  in  nn-fni  cHsie-H  art-  \.  ^  * 
Thev  .show  rupturt,'  <»f  the  cap^ide  on  the  iniitr  atul  lower  nid.  r 

near  the  acetabulum  aud  ^juietinies  extending  along  tlw*  net*k,  ozkI 
laceration  of  the  obturator  extenum  and  jiectineus.  Stimflii"«*  mi< 
obturator  h  pu.<hed  before  the  head  of  the  Ix>ne.  In  onecsute 
the  femoral  vein  wuii  torn.  The  head  of  the  femur  re.»it<^  4iu  li 
rator  foramen  or  on  the  ramus  beyoml  it.  In  a  recent  ont*  of  n 
the  liijamentum  teres  was  tmtom  ;  in  another^  it  was  (nm  af  if-  i 
inH?rtion.  tliere  wait  a  rag«^l  rent  in  ihr  iTupsule  by  the<i>ty  loi.i  n-^tei.. 
slight  laceration  of  the  obturator  extemus  and  athluetor  mainiQA. 
ease  rpportt^l  by  Werner*  theat«cendin|^  ramus  of  the  itichitim  was  broken. 
Several  speeimenH  of  old  diah>oation  Imve  lx*en  examintnl  :  tlicfv  iW 
Moreau   and    Slanski,  quoted  by  Maljrai^'ui*,   CiMtjjer,*  and    J^fdillot.' 

In  the^   the  head  oorupi4<d    tbr 
fttramen  ovale  more  or  lew«  mm- 
pletely,  and  a  new  Mx^ket    had 
been  fomietl  by  tlie  gmwtli  nfj 
bnne  around  it ;  in  Cn«>i>er'* 
the  head  wa^  ^o  c«»nipletelv  etHj 
closed  l»y  thi^  new  roeket  thaTj 
it  could  nut  l>e  nmiovni  tVimi  it- 
without  brwiking  it^  e^lpe,  aekI 
yet   it  waji  freely  nii»vable  and 
was  covered  with  articalar  carti- 
lage.     Ill  StanskiV  iIh*  Y-liga- 
ment  had  been  ooinplrtrlv  tnui«- 
formiMl  into  Imue,  au«l  the  hnul 
i»f  tiie  femur  hiy  witir  tbr  uilvr* 
ortit)*  of  tht*   i^Jiium,  iht*  limU 
being  much  HeXfd  and  aUiurtnl,, 
In    S^illot'ii   the    head  of  the 
femur    wa.H    atroplnHt]    and    ir- 
re^tdar,  but    the    limb  was  to' 
aerviet-iible  that  thr  jintiefit 
a  profeHsional  M^l<iier,andshartd 
in  all  lheeampuign»oftlKr 
Expcrimontfl  u|>on  the  endaver  f<»rr(>lM>mte   tlic  rlinioal  and  poi4*1 


I 


Pi«.  .115. 


Obttirntor  dUJurjiUim.    (BttiUjOW.) 


<  Trrnb  :  (VntnilhUU  fur  rTitntr;,Mr 

t  V.  liuDtto  de< 

ItMK  I'-d  by  pDii> 

429:   D... "-..■.  ..'111.  (!p  l»  Km. .  >.    .,.,....,«..,.....%.■,  I 
Jnunml.  Irt70,  vol.  i.  p.  101. 

*  b^ilton  :  Aniwlii  of  SurKr»ry,  (Viotwr.  IWiS.  \t.  SHfl. 

*  W«nn»r:  flritrig:!-  inr  klm.  Chit.,  vul.  xH. 

»  Cooper :  Loc  clu,  p.  TjO.  •  8MkIlo( 
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niort^^m  clata  concerning  Uith  the  pathology  and  the  mode  of  jm>duc- 
tion.  If  the  dislocation  is  pro<lu<'e<l  hy  alx)uctioii  of  tho  extended 
Iind>  the  rent  in  the  cai>sule  \^  found  in  lie  on  the  inner  side  of  the 
joint,  while,  M'hen  it  is  produced  by  abduction  and  outward  rotation 
following  flexion,  or  by  transformation  t>f  a  primary  dorsid  dislocation, 
the  rent  is  mainly  on  the  un<)er  side,  and  itA  extension  in  front  am) 
uj>\vanl  is  efl'ectetl  by  ^^XNjndary  disphieement  of  the  head.  The 
'^  -ligament,  remaining  nntorn,  ki'e|>s  tiie  limb  [tartly  flexwl,  abdtictedy 
and  everted,  the  head  of  the  femur  rests  against  the  inner  and  lower  side 
of  the  acetabulum,  ami  ib  prevented  from  riniug  bv  it^  pre^^ure  against 
thi»  jiart  of  the  bone  and  by  the  untoru  ]xirtlon  of  the  t^pnule  al>ove. 

A  case  of  com[K>und  disliH'ation  haj*  l>een  quoted  in  Chapter  LI. 

In  a  case  reportetl  by  C'<M»ke '  the  shaft  of  tne  femur  wa-»  ids*»  broken 
just  boltiw  the  troolmnters ;  the  (Mticnt  was  a  boy  nine  yraiN  old,  and 
the  injury  was  caused  by  a  fall.  Probably  the  dlshK-ation  was  first 
produced,  and  then  the  l>ODe  was  broken  bv  a  continuation  of  the  force, 
or  by  a  second  blow.  Re<luction  was  easily  effected  by  direct  pressure 
on  the  head,  and  the  patient  made  a  goo<l  recover^'. 

Symptoms.  The  limb  is  flexed,  abducted,  and  usually  rotatetl  out- 
wanl,  and  it  ap[»ears  to  be  elongate*!  bet^use  the  finit  is  pnyeried  and 
bnuight  to  the  ground  by  a  oomi>ensatory  tilting  of  the  [wlvis  forwunl 
and  downward  on  the  same  side  (Figs.  316,  317).  The  trochanteric 
region  is  flattened,  and  the  trochanter  lowered  and  displaced  Inward ; 
the  ailductors  are  usually  tense.  The  outward  rotation  of  the  limb  is 
not  marked  and  may  be  absent,  or  there  may  even  be  some  inward 
rotation. 

The  statements  concerning  the  comparative  length  of  the  limbe  on 
measurement  are  contradictory,  presumably  because  of  the  failure  of 
some  oljservers  to  place  the  two  limbs  in  symmetrical  {Ktsitions,  or 
because  of  the  gr<»ator  or  less  alHliiction  and  flexion  \if  the  liuib  when 
measure*].  Thus,  in  marktx!  flexion  and  abduction  measurement  from 
the  anterior  su|>«Tior  spine  of  tho  illuin  to  the  knt»e  t»r  ankle  will  show 
shortening  of  the  injured  limb;  while,  if  tlie  lin»b  is  extended  and  but 
fili^itly  abducted  the  measurement  may  show  an  actuid  eitrngatinn. 

The  head  of  the  femur  may  be  more  or  less  distinctly  felt  on  deep 
pressure  towartl  the  obturator  foramen  from  the  inner  side.  The 
->tatement  i^ccasionally  made  that  the  hesid  can  l>e  felt  t*>  move  hy  the 
finger  in  the  rectum  pnsse*!  against  the  insi<ie  of  the  foramen  when 
the  limb  is  mtate*!  is  an  error  of  observation.  The  same  sensation  can 
be  obtained  when  the  joint  is  not  dislt»cated,  and  is  due  to  the  alter- 
nate stretching  and  relaxation  of  the  obturator  internus  during  the 
moveroent. 

Sometimes  tlie  patients  have  l)ecn  able  tn  walk  quite  well  imme^li- 
atcly  arter  the  accident,  and  snme  of  them  have  not  sought  advice 
until  aAer  the  la|»si*  of  si-veral  days  iS'iIillot  states  thattLis  was  so  in 
three  of  the  five  cases  which  he  had  seen,  and  one  of  the  |iatieuts  came 
to  him  only  becanae  he  notice<l  that  he  could  not  i^impletely  nddud 
the  limb, 

Tlie  diagnu&ia  of  the  diskKiition    and  of  the  variety  k  made   by 

>  Oook«  :  Uiicrt.  l*)M,  ti»I.  1.  p.  37. 
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nttention  to  the  attitude  and  fixation  of  the  limb,  the  impoanbility  ijt 
complett*Iy  pxtendiiig  and  a<i<lu4*liiig  it^  the  ehto^tioii  in  Xhr  ('Xli'ticM' 
|>otfition,  ttie  deprchsioii  of  thr  iroehantur,  und  tlie  presence  of  the  hatA. 
of  the  femur  in  its  new  position.  ^^ 


Fio.  31& 


Fio.  317. 


OMumUir  dUlixAilan.    (BnittDSt.) 


Obtnntior  dUloostlon 


Treatment.  Rigelow,  in  hiB  original  i>aper,  give6  ten  proeedunM  far 
rp*hieing  thyroid  and  <Ktwn\vard  di^l(K-utiout^,  which  nmy  Ik*  ffrouped 
us  four  dilferent  niothodH  :  1,  inanipnhitinn  ;  2,  Inirtiim  in  th*>nxiitof 
tlie  flextti  and  abdiiet*^!  limh  ;  .'5,  tnicti<tn  *t»it\v:inl  ■!.  <-  ijpji»^ 

part   of  the  thigh;    4.  tnmsformatinn    into  n  dorsal  ton,  iiud 

rrductioD   as   Buch.     In    hi«  lost  pn|>er'  he  h^mus  to  prefer  the  Urt 
I  Bigolow;  lanixU  I878li  vol,  i.  p.  H81 
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nii'lli(Hl  ailiiiictitig  the  thigh  in  order  to  carry  the  head  to  the  <lareura 
and  eiihirge  rli**  opening  in  the  capsule,  an<i  then  reducing  hy  Aexion 
antJ  tonnble  lifting  of  the  head  toward  the  poeket. 

His  <lireotion."i '  for  riMlueing  hy  manipulation  are:  *'  Flex  the  limb 
toward  a  |K.*rpendicular,  and  alHluct  it  a  little  to  disengage  the  head 
<»f  the  JM^ne ;  then  rotate  the  sliaft  strongly  inwanJ,  adduoting  it,  and 
e^irrying  the  knee  to  the  floor.  The  trochanter  U  then  fixeil  by  the 
Y-ligament  and  the  obturator  muscle,  which  serve  an  a  fulcrum. 
While  then?  are  wound  up  and  shortrned  by  rotation  (Fig.  321),  the 
<irscending  knee  pries  the  head  upward 
and  otitwani  to  the  socket.  ...  In 
this  nmuteuvre  the  aeiion  of  the  liga- 
ment may  Ix?  aidcnl,  if  nc^ceHsary,  by  u 
towel  (lasseil  roun<l  the  head  of  the 
fi'iiinr  to  dniw  it  npwani  and  outwanl. 
Ktitation  outward  may  be  substituted 
for  inwanl  rotation." 

The  elinie^tl  hi^^tories  show  t!mt  in- 
ward and  outwarti  rotation  have  mic- 
reetleil,  eaeh  after  the  other  hat*  faileil, 
and  that  the  former  is  cpiite  likely  to 
trauhtorm  tliedisloeatiou  intoajM)sterior 
one;  as  outwanl  rotation  most  surely 
prevents  thii^  change,  surgttins  apiMnir 
now  to  prefer  it.  The  directions  given 
by  Kocncr,'  ami  approvingly  quote<l  by 
the  (Jermnn  surge<»nfl.  are  as  follows: 

1.  Flexion  of  the  thigh  to  a  right  angle  with  the  jwlvis  while 
preserving  the  aMuetinti  and  outward  rotation  in  which  the  Hmb  is 
lound.     This  leaves  all  jKirts^  of  the  nipside  n'laxeil. 

2.  Triction,  u*  make  the  |M>sierior  jwrt  of  the  captiule  tense^  and  to 
bring  the  head  nearer  the  Aocket. 

3.  Outward  rotation,  which,  acting  through  the  tense  posterior  por- 
tion of  the  capsule  and  outer  branch  of  the  Y-ligament,  brings  the 
head  upward  and  backward  into  place. 

Direct  pressure  or  tnn'tion  outwanl  upon  the  up|>er  part  of  the  thigh 
has  often  pn»ved  a  valuable  aid,  either  bv  directly  moving  the  liead  of 
the  femur  toward  the  »ocket  or  by  furnishing  a  fulcrum  by  means  of 
which  the  head  could  Ik'  moved  in  this  direction  by  adducting  the 
knee.  One  of  Higelow'a  procedures,  for  example,  is  to  place  the 
patient  "in  a  sitting  |M)sture  with  a  h>g,  or  post,  or  lKslfM)st  U-tween 
nis  thighs,  and  prv  (he  hwul  outwanl  over  tlii.s  fulcrum  by  rncjins  of 
the  long  shaft  of  the  femur," 

Mv  own  cases  have  Utn^n  ejisily  reduced,  under  ether,  by  inm'iising 
the  flexion  and  mtatinn,  making  tniction  in  the  long  axis  of  the  limb, 
and  then  htw^Ting  and  rotating  iuwan). 

Koeher'  n»iltic»*d  a  ilisliHiitiou  of  fotir  wix'ks*  stiinding,  which  hnd 
resisted  all  other  meth<Mls,  by  making  4>ontiuiious  tractitin  in  tlie  axia 

*  Blivlow :  Tlx*  Hip.  p.  TH.  *  Kochwr:  Volkmrnno't  kits.  Vortr^e,  No.  MX 

•  Kocher ;  Loc.  elt.  p.  IBM. 


R«dur(lou  of  olitiiralnr  tliAlocaClatt  bf 
routlon.  ihowlnflhemectiABlimoftlN 
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of  the  limb  and  cumbining  with  it  clastic  tnction  htteralU  oq  tlic 
up|)or  [>urt  of  the  thigh.  Oii  the  morning  of  the  fourth  day  rvducCiiai 
W8U5  found  quietly  U)  have  taken  plaw. 

In  a  ca»e  in  which  the  dislocation  liad  existed  for  twenty  moalfas 
and  the  di^jability  was  great,  MaoC\)rmac  exciseti  llic  \wmd  aod  lr»- 
ehanter  with  u  good  result.  The  iMitient  was  n  sailor  nineteen  jmn 
old.     For  details  of  the  case  (ace  Clmpter  Llll.). 

Perineal  Dialocations. 

The  reconle<l  cases  of  thii*  form  are  not  numerouis.*      It  iscli 
tzed  by  the  prc^jtence  of  the  head  more  HU|>erticM:dly  placed  than  ii 
obturator  variety  and  displaced  to  a  greater  distance  from  the  sockei, 
so  as  even  in  one  ca-sc  to  prcjis  upon  the  uretiirn  and  interfere  with  th« 

Fia.  aifl. 


hith* 


riTlii^al  Ul»l<*riitl«n  of  hip.    (Stimms.) 


voiding  of  the  urine.  In  Taylf>r*8  ease,  quoted  above  among  oompoood 
disloeatioiiM  of  the  hip,  page  715,  tlie  dislocation  wm*  made  compound 
by  H  rent  in  the  integument  of  the  |ierin<'Um  nearly  two  tnclMtt  long; 
and,  poHsibly,  WmMlwanlV  cum',  ijuotiil  in  the  same  section,  may  be 
hx»keil  up«>n  hh  an  extreme  form  (if  lliif*  variety. 

The  <^u>e  api>ears  to  \h*  extrt^ne  ulxluetion  t»f  the  limb,  eaitsed  in 

my  thnr  rases  liy  the  fall  of  a  heavy  IhxIv  ujMin  the  jiatient's  back  m 

he  st(MKl  <»r  knelt  with  the  thigh  flexed  and  abducted.     Probably  the 

'  B««  mlM  »  tm|M«r  by  Uifidengnr  in  U6net>.  nw4.  Wochiiuschri/t,  Aufiut  IH^ 
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e  18  widely  torn,  and  thu^  may  be  explained  the  varying  attitude 
liml)  ill  n'-^iKH't  of  inversion  or  eversion.  In  an  autopsy  reportwl 
hy  Shaw '  u(»t  only  wiL*i  the  capsule  extensively  deturbei!  at  it8  inner 
and  [KKSierior  insertion  ujhmi  the  aeetahuhmi,  hut  also  the  ilioiemoral 
ligumeut  wab  {>urtly  soparuti.'d  froiu  the  neck  of  llie  femur,  and  a  ^mall 
rent  extended  from  that  [mint  into  the  cupsule, 

In  my  three  caties '  the  thigh  waj*  flexed  and  abducted  so  thai  it  »to<Ml 
far  out  from  the  side  o^  the  body,  making  an  angle  of  between  60  luid 
70  degrees  with  the  sagitUil  and  frontal  planes  (rig.  319),  When  the 
other  limb  wns  pIao«»d  dk  nearly  a.->  |M)s,-^ible  in  the  »'orresj><»ndiug  |RMii- 
tion  (the  ssinie  degree  of  abduction  could  not  Ix'  obtaiued)  the  distance 
between  the  kneeit  waa  thirty  inches,  and  measurement  from  tlie  ante- 
rior superior  spine  to  the  knee  showed  from  one  and  a  half  to  four 
centimetres  shortening.  A  rounded  ma.ss,  the  head  of  the  feraur^ 
oonld  be  felt  beginning  one  inch  from  the  mid-line  of  the  {lerineum 
and  extending:  forward  to  the  adductor  longus  nnd  lrack\>'ar<l  nearly  to 
the  level  of  the  anus.  Adduction  and  extension  jMiinful  and  opi>o»ed ; 
sliglit  additional  flexion  and  rotation  possible.  All  were  easily  rednce<l 
by  the  methtKl  given  alwve,  flexion  and  traetif»n. 

Theoretiailly  re<luetion  should  Ik*  most  nwlily  effect^l  by  traction 
in  the  axis  of  the  alKlucted  limb  and  by  direct  pressure  upon  the  head 
of  the  l>one  t»r  iijH)n  the  upjx^r  jwirt  of  the  >.hafi,  anse^thejsia  l>eing  nse«i 
to  prevent  op|Kisilion  by  the  mii-*cU»s.  The  extensive  Iacerati<»n  of 
the  capsuU^  and  ligaments  would  probably  make  purely  manipulative 
luethoaH  ineflective. 


DIflLOOATIONS   UPWARD   AND   FORWARD.  AKD    IKWAED  AND 
FORWARD.     STTPRAPUBIC. 

niopectineal.    Pubic.    Intrapelvic. 

In  tho^  distoeation.s  the  heu<I  of  the  femur  eomei)  to  re^t  upon  the 
su|MTior  nimiis  of  the  pubis,  either  at  the  ilio[»ectineaI  eminentv  nl>ovc 
and  a  little  to  the  inner  side  of  itif  nnrmni  iH>sition  (iliojxvtincail).  or, 
mort*  nii'cly,  ncircr  the  Mym]»hysis  pubis  (pnnic).  On  the  t»ne  side  the 
po«(iti(m  mrrgc-s  into  that  of  the  supme«ttyloid,  and  on  the  other  into 
that  t*f  the  obturat4»r.  Som**  of  the  iliopeetinettl,  in  which  the  head  ha^ 
reniaine<l  vert'  close  to  the  anterior  inferior  spine  of  tlie  iliimi,  liave  l^een 
doi»rril»ed  by  their  re|Kirt4*rs  and  cithers  under  the  mime  j»i//>r//ro/yMiVy, 
and  some  writers  di-s^TilM'  tin*  pnbic  variety  as  a  variety  of  the  obtu- 
rator, or,  rather,  of  a  chv-^s  to  which  they  give  the  name  jutryftnoid  or 
diMfoctitinitM  forttni'ti  atnl  tutt^ttrff,  Kx(vplionalIy  the  head  may  |ia*« 
under  or  through  Foupart's  ligament  and  re^t  in  the  iliac  f(j«sa,  the 
inlraprivir  or  utapraftrctineiii  disloeatiouK.  . 

The  head  of  tne  IwMie  may  leave  the  s*)cket  at  iln  upper  and  inner 
part,  and  in  thi*i  ra^  it  ap|>eani  probable  that  the  hea«i  rests  on  the 
iliopeotineal  eminence^  or  it  msiy  leave  it  at  a  somewhat  lower  point 

'  Shftw :  Trm)iiactlDa«  of  tbo  pAtlinlnitlml  Stwioty  of  luinilim,  18S0,  Yol.  i.  p.  *JII- 
'  For  fii)l  HrUiU  of  two  MW  N'cw  Vurk  Mniiairjuurual,  Augas(  3L  laUP;  the  third  k 
•bown  lu  Kig.  31K 
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aud  pass  inward  and  forward  to  the  Hvmphysis,  or  it  mar  pass  at  fir>t^ 
inwartl  and  downward  across  the  obturator  foramen  while  the  linili 
flexed,  and  then  move  upward  to  rest  n|H)n  tlic  iip|KT  un<l  front  sarfinK 
of  the  8Uj>enor  ramus  of  the  pubis  as  the  limb  is  Hult^ccjiipntlv 
ered.  It  i.s  to  be  reniembcre*!  that  the  upju-r  Uuxlcr  of  ihr  HViiiph] 
pubis  Ls  a  little  Ixdow  the  level  of  the  centre  of  the  cotyloid  cavitj  la^ 
the  upright  jvosition. 

In  corresjKJuderKre  with  these  differences  in  the  position  taken  bv  tlie 
head  are  found  ditlerences  in  the  URHle  of  prmluction,  areonlin^  m  the 
head  is  moved  more  diret^tly  upward,  upon  the  ili(i|)eetiu(^il  ernineiK«^ 
by  hyperexten.sion  i»f  the  linib,  or  is  Hr>t  turned  more  direcllr  forward 
by  outward  rotation  and  abduction  and  then,  after  rupture  oi  the  ante> 
rior  and  inner  ^>a^t  of  the  capsule,  is  pressed  npwam  or  inward.  Of 
the  former  there  are  a  uuml>er  of  clinieal  examples  in  which  the  limb* 
itself  has  Ijeen  hy|>erextended,  or,  more  eoninionly,  tJie  trunk  \v\s  been 
violently  pressed  backward  while  the  limb  was  Hxetl ;  thus  «  man  sicfm 
into  a  hole  and  falls  backward  ;  another,  wrei?tlinp,  is  fnrribly  bent 
backward  l)y  his  antagtuiist.  Of  the  latter,  ontwanl  rr»tiition  nod 
ubductiou,  the  clinieul  instances  art*  not  so  clear,  but  tlic  pii»i«iibility  nf 
the  production  in  this  manner  haft  been  fully  |»roved  by  ex|irrimrnt 
upon  the  cadaver;  a  muscular  woman,*  c^irryinp  a  kv^  of  |>otatocs  <m 
her  back,  stumble<l  and,  to  avoid  a  fall  forward,  threw  her  Uxly  with 
a  twisting  mttvenient  backward  ;  a  n»an  *  while  s\\ immin^  made  a  vijjor- 
ous  thrust  with  his  legs  and  felt  a  sharp  pain  in  the  groin  ;  he  wa*  rtill 
able  to  walk,  though  with  much  diHicuIty,  and  on  examination  a  dinlo- 
cation  tipfin  the  pubis  was  found. 

Pathology,  '[he  ptitholog)*  has  been  shown  by  several  autnfwiie«  ta 
recent  and  old  rjiS4*s.  Aubry  ^  fomid  the  wipsule  torn  along  it.^  anterior 
half  near  its  insertion  npcui  (he  acetabulum  ;  the  psoas  and  the  cnind 
nerve  crossed  the  front  of  the  neck  ;  the  head  of  tlie  femur  lay  between 
the  psoas  and  pcctineus,  raising  the  latter  and  the  vessels ;  then*  wa# 
an  interval  of  two  centimetres  between  it  and  the  anterior  inferior 
spinous  process  of  the  ilium.  Koser*  found  the  rent  in  the  front  of  the 
capsule  extending  from  the  anterior  inferior  spinous  pHK'i-ss  ditvin  to 
the  notch  ;  the  psoas  and  iliacii^  were  pushe<l  outward,  ant!  the  vt-sw^rU 
crossed  the  hea4l ;  the  small  external  rotators  wt*re  drawn  inurant  and 
pressed  into  the  acetabulum  by  the  great  trochanter.  AlWrt  (loc.  cit, 
p.  276)  found  the  head  resting  against  the  outer  side  of  the  iliu|M>ctii»eAl 
eminence  and  covered  on  it^  inner  half  by  the  psoat^  and  iliacns  ;  when 
it  was  pressed  further  upward  the  mus<de  lay  across  itK  neck.  TIm» 
ilio{H^ctineal  fas4.*ia  (the  di:*eper  part  of  the  shcatli  of  the  vr^isele)  wa* 
untom,  but  nevertheless  the  artery  was  displacMl  ontwanl  by  the  head 
so  that  it  rested  acniss  its  centre  and  etu*V(^l  outward  imnicdiatrty 
below  Ponpart's  ligament ;  the  capsule  was  torn  nU>ve  antl  in  fniot 
for  about  one-tliird  of  it*  cin.'urafercuce,  the  greater  jKirt  of  llie  ili<^ 
femoral  ligament  being  uninjuretl ;  the  ligamcntum  tenis  wait  lorn 
away  at  its  insertion  upon  the  head,  and  the  curtilaginoiui  rim  of  the 


*  Hra:  lAficrt.  IsT.T.  vol.  II.  p^  470. 


'  An»nrt;  ChtrurKic.  vol.  \v.  n  274. 

>  Aubrr    Bull,  dc  US<Jci<^t«  de  Chinirric*.  1*^^  vol.  iii,  p.  377. 

*  Bfltter :  Iccti.  far  phj*,  HcUkund*.  lbS7.  vol.  1.  p.  &». 
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Ar(*t2il>a1iiiii  was  entirely  uninjured  ;  thr  jHistorior  mtators  were  relaxed. 
Koclier'  fftund  the  oaiwnlo  Uyvw  aloup  it>HnUTior  IkiIToIom'  to  its  inijor- 
ti*»n  npfin  tlu*  femur,  the  ]w>rtion  wliicli  remiiined  nt(nolie<l  to  the  acetnlv 
ulum  nangin)^  a>!  a  flap  between  the  head  and  the  KK*ket ;  the  psoas  and 
i]i')cuA  were  stretched  across  the  neck  of  the  Ixme,  and  thr  vt^ssels  hiy 
to  the  inner  Hide  of  the  head;  tlie  ]it!:amentuni  teres  wajs  torn  away 
near  \Xs-  uttaohment  to  the  iioetatmlum,  and  the  eartilag-inouM  rim  of  the 
(Mx-ket  was  nninjnre<l. 

F^»rehanl*  reixjrtH  a  case  with  avulsion  of  the  pn»at  trochanter  and 
a  hernia  b<'neath  the  detached  Pou])urt'H  ligament,  and  cites  a  .similar 
cuiie  report<'d  by  I^uen&tein. 

In  a  CUM?  pe|>ortod  by  Stokes*  in  which  the  head  had  passed  over  the 
brim  Into  the  ikIvIs,  the  superior  ninius  of  the  pubis  liad  been  fnic- 
ture«l  and  much  eonindnntcd.  The  patient  tlied  on  the  taible  immedi- 
ately at\er  re«luclIon,  l>y  pulmonary  emixihis,  it  was  thoujjiit. 

Cases  in  which  the  diisjocation  was  com|>oun<l  have  l)cen  quoted  in 
Chapter  LI.,  p.  Tlo  ;  in  one  of  them  the  femoral  vein  was  ruptured. 
In  a  ca^  rei>orted  by  GoM^mith  and  nuotetl  on  p.  418,  in  wliioh 
the  dislocation  had  remaiiieil  unreduceil  fur  two  months  when  the 
IMitient  came  un<kT  observation,  iliere  was  found  a  ditTusetl  pids^uting 
swelling  fKX'Upyinjj  the  iliac  fossa  and  exlen<rmp  down  to  the  middle 
of  the  ihijrh,  which  luid  ap|)eareil  a  few  days  atler  the  accident ;  the 
external  iliac  artery  was  titnl,  and  at  the  patient's  death,  five  days 
later,  the  femoral  an<I  external  iliac  arteries  were  found  to  be  (lerforated 
for  the  distjiiK'e  of  an  inch  on  their  |>osten>-extenial  uj*{>ect,  and  tlie 
head  of  the  feniur  lying  in  the  cavity  of  the  aneurism. 

Fxo.  3'JO. 


<Hd  tinrc^Succd  nupnptiblc  Oiitr>r»il<in  uf  the  hip     ii  oonut) 

Tn  one  or  two  cases  pressure  u|)on  the  anterior  eniral  tier\'^e  hasbMll 
manifested  by  ntimbness  in  its  urea  of  distribution. 

>Kuclinr:  I./K-.  cil.,  p.  6tB.       ■  Hon-httnl :  iHutwh*  Z«>lUrbrirt  AirC%U^  vot  IxvL  p.S7^ 
■StokM:  Britbb  Medlod  Joanial.  l<nu,  voL  IL  p.  BIO. 
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tnatnl  fay  Bnnsbr  Couper '  and  examiiiMl  kApt  dfsth  at  tbe 
b  r^offted  in  <letetl,  both  ii  not  t^mr  ham  maA 
i£tfae  komlaanor  the  SMMdaww  doe  to  tlw  dulMitioo  and  bov 
to  iW  icpatted  attempto  to  ledoee  h.     «*  The  aMcrior  mtI  [«r 
cHMwid  \0f  tbe  ttmiiHiii  vf  tke  pnaa  un  Qmou 
dte  oak  part  imtoai ;  tke  facad  of  tlir  fcaaar  Kar  in  the 
oa  the  ioDer  6Mk  of  the  gveal  vesaek  aad  above  the  inlerBal 
artenr. 

Ib  an  old  CM  examined  br  Sir  Astlcj  CbofMr  *  «"  the  bend  of  the 
tUgh  booe  hnd  torn  up  Poopart's  l^ancnt,  io  aa  to  pfttdnte  be- 
tween it  aad  the  pnbea.  .  .  .  L'poo  the  pnlies  a  new  aortnbiJuM  ia 
fenncd  lor  the  netk  of  the  thigh  bone,  the 
haal  of  thebune  being  above  the  level  0/  the 
the  pobed  (Fig.  320),  .  .  .  The  feoMnJ  axterr 
and  vein  were  pbced  on  ita  inner  aide, 
eothat  the  head  of  the  bone  restod  between  the 
croiml  sheath  and  the 
pmcese  of  the  ilium.** 

VemeoU,'  in  aitcnapting  to 
thinj-eix  hours  after  the  accident  in  a  pati«it 
e^htv-one  vears  old.  fractured  the  neck  of 
the  Mfnar.  Four  years  later  the  pattcnt  died ; 
the  bead  was  fnuod  lying  in  the  noteh  b^tneen 
the  anterior  inieriar  spinous  proecea  and  the 
iliopectineaJ  enuncncc,  between  the  pMna  and 
the  reetcKw  In  another  old  rase  rnortcd  bj 
DiMiglas '  in  which  there  was  alao  a  fincteiv  Jt 
the  neck  of  the  Mentor  the  head  waa  on  the 
inner  side  of  the  veaada ;  the  hietor^r  of  the  OMe 
did  not  show  when  the  fracture  hid  been  pn^ 
duced. 

Symptomfl.  The  cases  in  which  the  head  of 
the  femur  lies  upon  the  iliopectincal  fiinrnre 
appear  to  be  the  more  ooounon»  and  this  mav, 
tbefefon^y  l>e  taken  as  the  tvpjoal  form  ;  in  it 
the  limh  is  l>at  filigbtly,  \{  at  all,  abdurtid, 
markedir  everted,  and  fiomrwhat  shortmed 
(Fi?.  321),  and  the  head  of  the  lennr  crna  be 
felt  more  or  leas  diatioetlj  in  the  groin,  with 
tiie  arterv  pa1i>iating  dlrpc^tly  In  fntiit  of  it  or  to  its  inner  Me.  WWn 
the  head  in  dL«ipbiced  further  towanl  the  median  line  the  \hA  Is 
aMucted  and  flexetl  as  well  as  everted,  and  itn  poetitioo  i*  ntore  likr 
that  of  ao  obturator  dislocration  ;  the  capital  difference  is  the  piMJtton 
of  the  head  on  iht^  [>ubi9  where  it  can  oe  distinctly  felt  and  jperhnps 
even  seen.  The  vt^^^l^  li»*  on  \t»  outer  side^  In  Ix^h  forma  the  ooler 
and  poaterior  portions  of  the  hip  are  flattened,  and  the  txochanter 
be  felt  covering  the  cavity  of  the  acetabulum. 


**  The  Uml»  te  BUMlly  »  liuiv 
move  ■drmsoed  uid  &bOoct- 


*  Vua^et :  Ijx.  rlL,  p.  7B,  ud  Oay^fl  IIo«|iilAl  ttcport^  VOt.  v«l.  L  9.  01 
"  C»ofH>r:  Lot,  ciL.  p.  71. 

>  \'»n>«Qil:  Bait  ^e  U  SocWU  4*  OOfiuffk,  )«Ca  vol  xi.  p.  ICL 

•  UooglM:  LoDdfm  ui4  Edlab.  MoatlUj  Joanu  of  Med.  tSd^  UU;  *«L  UL  ph 
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Adduction  i.4  difficult  or  im]K>ssih1c ;  alxiiiction  and  flexion  usually 
are  ea.*!(y.  S»nie  puticntH  have  heeii  able  to  walk  iiiiriuHliately  after 
the  accident,  but  none  ap[>car  to  have  done  i^)  as  freely  U6  some  with 
ohturatfir  or  e4Up{K>se<l  i^upracotyloid  dii^iociitiond. 

The  attitude  of  the  limb  is  like  that  f*>und  after  fracture  of  the 
neck  of  the  femur,  and  the  differential  dia^nitsis  is  made  bv  attention 
to  the  pre^utre  of  the  head  in  the  ji^roin,  the  Hullriiiiig  of  the  outer 
as|>ect  of  the  hip,  and  the  depression  of  the  triM^luiMti-r. 

In  a  case  reporteti  by  llotne '  the  {lutient,  a  girl  Hfkeej)  yean*  old, 
was  unable  to  extend  the  le^  upon  the  thigii  ihre<*  weeks  after  the  atvi- 
dent,  and  the  di:<ability  was  attributeil  to  overtlexion  of  the  knee  at  the 
time  tlie  dinloi-ation  was  receivetl.  While  pushing  a  swing  forward 
she  tripned,  foil  \n\  her  knee,  and  was  then  presswl  bjiekwanl  to  the 
ground  by  the  returning  swing.  Reduction  was  made  under  cldon>- 
form  bv  flexion,  rotation  inward,  and  adduction. 

Of  the  tnirnpelrw  (Scriba)  or  »nprapMineal  (Bartels)  dislocation 
cases  have  been  reporteti  in  detail  by  Scrilja,*  Bartels,'^  and  Strikes 
(aiwve  quoted).  StTiba's  |»atient,  a  boy  thirteen  yearr*  old,  while  stand- 
ing with  his  legs  wide  apart  and  the  left  one  timjwn  back,  was  struck 
n]Km  the  breast  and  overthrown.  The  limb  wits  flexe<l  at  ti»e  knee  and 
hip,  adductefl  arid  mtiited  inward.  The  hcjid  of  the  femur  lay  ab4»ve 
tl»e  t4»rn  Pou|MirtV  ligament  deep  in  the  iliac  fossa,  and  the  neck  rested 
on  the  superior  ramu.s  of  the  pulus.  The  artery,  vein,  and  nerve 
crossetl  the  head  and  were  fully  c<^mpresse<l.  Slight  inward  rotation 
and  ad<iuction  were  the  only  movements  {>ossible.  During  maniptda- 
tion  outward  rotatii)n  snddculy  ti»ok  place  ami  persisted!.  Reduction 
was  made  by  lifting  the  head  with  the  fingers  until  it  rested  on  the 
ramus,  'ind  then  following  with  acute  flexion,  adduction,  inward  rota- 
tion, and  finally  extension. 

liartels's  patient  was  a  man  forty-seven  years  old  who  had  l>een 
thrown  down  by  a  heavy  weight.  The  limb  was  shortened  alMuit  three 
inches,  fully  extemled,  parallel  to  the  meillan  line  of  tlie  IkkIv,  and 
widely  rotate*!  out«*;ird.  The  fold  of  the  groin  was  obliterated  by  a 
diffuse  swelling  extending  to  the  upper  limit  of  the  left  hv[>ogastrium  ; 
the  head  ci>uld  be  distinctly  p]dfnite*l  through  the  ab<iominal  wall, 
which  it  slightly  niise*l ;  the  greater  trochanti^r  was  direcle<l  backward 
and  could  not  l>e  felt.  Flexion  was  im]X)ssible  ;  inward  rotation  very 
limited]. 

Treatment.  The  rule,  of  which  the  application  in  so  general,  that  in 
attempting  re«lnction  the  limb  should  hrst  l»e  ]>Iact^l  in  the  position 
which  it  occnpiitl  when  the  dislocation  occurrcil,  in  not  suitable  to 
th«>s<»  suprapubic  <lisloeatious  in  which  the  dislmtatittn  tak«»s  pla<^? 
while  tin*  II rub  is  extende<l.  Tniction  up»>n  the  fully  exlcnde<l, 
alMluctcil,  anil  everted  lind»  has  intlee<l  I>eeu  si>metimes  succes.'4fid,  but 
it  has  oftcnrr  failr<I  and  lias  le<l  to  various  accidents.  The  uu'tluKl 
was  («rly  atiandon('<l  because  of  the  risk  of  injury  to  the  vessels  by 
overstretching  across  tin-  proji*oting  head  of  the  femur,  and  HexioQ  was 

■  Bolhc:  TVatarbc  Khnlk.  IHtH,  P- M.1 

■  8crib»:  O'nlrmn.Utl  f&r  ChinirKU',  tiC9.  p  703. 
*  Bu1«U :  Ar«h.  nir  kiln.  l1ilr..  vol.  xvi.  p.  651. 
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resorted  to  in  diniinish  thig  risk  uixl  to  rcniuvo  what  was  thiMi^t  to  he 
the  ]>rinei|ViI  olistai'Ic,  tension  of  llie  |i.Min>;  and  iliaeiis.  Of  thr  #4x 
pnHX'diires  given  Itv  Bigelow  ahn^^^t  all  iiulmle  tracliim  u|hiii  th** 
nex^'il  thigh  and  rotation  inward  ;  in  l^onle,  dini-'t  pri'^v-uri'  doHiiwnnl 
and  outward  upon  the  head  of  the  Uine  or  the  npiH*r  |mrt  of  tht^  thiich 
is  recommendet],  and  outward  rotation  la  mentioned  in  one  as  an  c<iitally 
gocKl  substitute  for  inwanl  rotation. 

KiK-'lier's  niethoil  Ls  the  same  a*»  one  oT  tboAe  given  by  BigeluWf  and 
I  reproduce  it  here  U'cause  of  its  more  detaiUnl  aocijunt  of  the  otaUKflM 
to  l»e  overcome  and  tlie  meunii  by  which  tlie  n]ani]>uIutioii  acooov- 
plishes  it. 

Flexion  relaxes  the  Y-lijpiniont^  hut  ncverthelesfi  by  tightening  tlie 
posterior  {lart  of  the  capsule  it  pretties  tlie  hi'ud  more  tinnly  a^iut 
the  brim  of  the  pelvin  or  even  jiushes  it  further  upward  under  Poo- 
j»art's  lijEranieiit  ;  it  U  theref»»re  neeessary  that  the  iTii»venunl  i^-boul^i 
not  br  aihiwed  to  take  place  upon  tlie  head  as  a  cirntri*.  Imt  that  l!»e 
head  should  l>e  euabktl  or  forci-d  to  <lesofud  along  the  anti-rior  airfare 
of  the  iKjlvirt  as  the  knee  is  raised  Ixdbre  the  tightening  of  the  iKi^erior 
jKjrtiou  of  the  eapsulc  hajs  made  this  decent  ini|K)Ksible.  This  rain  l« 
effected  by  tractiiin  in  the  axis  of  the  limb  or  by  direct  pn^sstirt*  down- 
ward and  backward  upon  the  head.  The  Rte|>s  of  the  method,  th«m, 
are : 

1.  Tniction  in  the  axis  of  the  limb  as  it  lies,  in  order  to  bring  the 
head  below  tlie  brim  of  the  pelvis;  it  is  rarely  necessary  to  aid  ibis  by 
increasing  the  extension,  alulnetion,  and  outward  rotatifin  of  the  limb. 
By  this  means  the  jMmtcrior  ]MJi-tion  of  the  capsule  is  made  lenst?,  and 
iti5  point  of  attaeluneut  to  the  back  of  the  neck  of  the  femur  U  tiiervbj 
maae  the  ct^ntre  for  the  following  movements: 

2.  Pressure  with  the  baud  u|>on  the  hea<l  of  the  femur  to  prevent  ita 
return  upward  during  flexion.  iSonietimcs  this  is  sufficient  to  make 
re<luetion. 

3.  Flexion,  iu  order  to  relax  the  Y-Iig:iment ;  it  should  not  be  ca^ 
ried  to  a  right  augle^  otherwise  too  much  strain  will  be  made  itpou  tbe 
posterior  portion  of  the  capsule. 

4.  Kotation  inward.  Uv  which   the  head  is  rrtum»Ml  to  the  socket. 
In  cases  in  \vhi<'Ji  the  head  lies  nearer  the  tvmphyf-ij-  alxluctioo  of 

the  limb  during  trnetion  is  neeeiisarv  to  relax  tlie  V-ligament  and  the 
untorn  jwrtion  of  the  capsule  and  thus  allow  the  licad  I*'  a|»prciiich  the 
acetabulum  ;  and  iri  llnise,  |x>!isibly  rare,  case;*  in  which  this  fHtsitinn  t» 
secondary  to  a  primary  dinplaceinent  downwanl  and  inward  -r) 

the  flexion  will  be  seen  to  bring  the  head  Iwirk  to  the  obii.  i>* 

men,  and  then  the  final  stcfw  sliould  be  those*  suitable  to  Uiat  form  of 
dislocation. 

DISLOCATIONS  DIKECTLT  UPWARD. 


Subftpinous  (Bigelow). 


Supracotyloidea. 
(Malgai^e). 


Sofl-cotjloidii 


Contvrning  no  other  cla.-*s  of  reported  cases  of  disloeations  of  the  brp 
is  the  uncertainty  as  to  the  nature  and  extent  of  the  lesion^  the  point 
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at  which  the  head  ha«  left  the  socket,  and  the  mo<]e  of  piXKhiction  so 
irrcttt 


Oei 


1 


in  those  in  which  the  hea<l  is  fouiul  nutrv  or  \v^  dirtH'tly  al>ove 
the  socket.  As  has  lK?on  alx^vr  said,  Hhisiius  j;nni|Ril  under  one  hcnd 
— 4tu}n'tiCfjtfffoi(U'a — ca'^'a  in  wl)i«'h  llie  head  of  tlie  femur  i\»infs  to  rt«t 
above  the  sot'ket  cither  bv  :*econdarv<ns|iIar^nient  forwaltl  and  u^>\van] 
from  a  primary  donfiil  (the  everted  dorsal  of  the  present  classificatiou)^ 
or  bv  secondarv  (hsplacement  l>a<'kwar(i  frxn  a  priniarv  snpnipubi(%  or 
by  direct  disUwarion  upwanl,  an<l  this  pn)uj»injr,  which,  whih-  very 
pn»|M*r  in  u  nionogranii,  .neems  to  me  nbjeetionalde  in  a  sybteinatic 
dtrseription  of  all  the  form*,  ha.^  I>een  ac^vptt^I  ami  follnwe*!  by  several 
of  the  later  German  writers,  ^VJIxTt,  Konig,  l^i^ssen.  Bi^eli»w  ]trrou|i» 
Mal^ifi^ne's  variety  with  thonc  cases  in  which  the  head  lies  funher  to 
the  inner  Hide  (.supropuliio),  and  makes  them  all  a  suhvariety  under 
the  name  tmthitpiutniJt.  Hamilt^m  makes  no  foruuil  classitication  of 
them,  but  contents  hims»»if  with  citing  a  few  aLse«,  mainly  as  "anom 
alons  dishxtations,  '*  some  as  subspimnis,  others  as  supnispirious. 

The  essential  feature  of  the  chL-^s,  as  I  view  it,  is  the  niplurc  (»r 
avulsion  of  the  upper  part  of  the  Y-li^ment ;  this  diflerentiates  it 
mdicallv  in  its  prolwible  nuMJe  of  pnxluetion  and  treatment  fn)m  those 
in  which  the  liead  of  the  bone  comes  to  rest  at  or  near  the  same  plaee 
after  having;  left  the  si»cket  at  a  lower  jvtint  in  fmnt  or  behicd  and 
]>ass(>i]  upwanl  on  either  side  of  the  imtom   ligament. 

The  ineimiplcten&ss  of  many  of  the  descriptions  is  such  that  tl»e 
material  for  a  |»ositive  opinion  upon  the  character  of  the  displacement 
is  lac'kiuff,  and  such  crises  must,  therefore,  Iw  |Mtsse<l  bv  without  defi- 
nite clussifinition,  but  there  remain  a  few  which  sufliciently  establish 
the  exist*'n<Te  of  this  varietv  in  which  the  head  is  displacoil  directly 
upward  toward  or  a  little  behind  the  anterior  inferior  spinous  prixvas 
ol   the   ilium. 

The  cases  in  which  the  |>ositi(Hi  of  the  head  of  the  femur  has  Ixren 
veri(ie<l  by  autopsy  ai-e  those  of  Wormahl,' (Jerdy,^  Truvers,' and  St. 
Geori^'*h  Hospital.' and  the  doubt ftd  ones  of  Cruveilhier,*  (iely,*  an<l 
Deville.^  WormaUrs  patient  was  a  man  forty  vears  old.  who  had 
received  his  injury  at  the  ajre  of  fourte<'n,  and  had  since  hatl  po^ni  use 
of  the  limb.  The  head  of  thr  temur  lay  **  between  the  ed^' of  the 
oiK'tubulum  and  the  ant4.'rior  inferior  spinous  pnMn*ss/^  and  wa^  sur- 
rutiudiHl  by  tlie  cufisule.  The  ligameutum  teres  was  not  ruptureil.  The 
cotyloid  cavity  forme<l  part  of  the  ne>v  Micket.  The  Imib  was  s<.tme- 
whatcverte<i  and  aUlucted.and  shortened  lialf  an  inch.  Gerdy*«  patient 
was  caught  in  a  revolvinjf  shaft  and  whirlr/il  annmd  by  it  many  timi*s. 
lie  dii;*!  on  the  following  ilay.  Tlie  head  of  the  femur  lay  on  the 
outer  thiixl  of  the  un|>er  Uirder  of  the  aeeuibulum,  Itclow  and  just  out- 
side of  the  anterior  uiferior  spinous  pnx*ess  ;  the  capt^ule  was  t4>ni  along 
the  upper  edge  of  the  cavity,  and  Uie  centre  of  the  liead  wa»  eight  lines 

1  Wormftld:  ljnnt\nn  M'-Aim]  (Hiette.  1637,  rol  six.  p.  6fii9. 

*  Ovt^T  :  Hi  ]  ■•-  <!a]!  MtMicalr  tU  PftrU.  inSH,  p.  QSa 

»Tl»ver9     M  i!  TrH!i«JM-ti«Ms.  1«J7,  vol.  IX.  p.  IIU.     Aatopay  bj-C^Ke : 

IbM     '-■-.   «  . ,- 

*  -  -  HiMI'lUl :   JAiir.t.  Irt40-4I,  Vol.  \\.  p.  28J. 
It                    1  ;   Boll,  do  U  Hoc.  Atiatoiulquo,  1^37,  p.  164. 

•IK1>;  Ibid,,  1S40,  p.303.  '  l>:Ull<' :  ll.iU  .  l-i  .   ,-     .!_ 
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above  that  of  the  latt^T.     Fig.  2Xi  represents  an  apparcntlv  ntnllar 

A  lav  betvetw 


spce 


mien. 


In    Tnivers   and  Cadgtt's  eastr  the 


ind    inferior    spinous 
thf  ilium  (Fij^.  322)  and 
(1  ' 


suprnor 

ptrkcvsMW  of 

wna  cciv- 

eivd  l>y  a  4H>iiiplete  honv  cap  lined 
with  a  den.se  iK-arty-whitp  twoe 
rpflcnibling  tibri>  *  cartilage.  The 
edge  of  the  new  cavity  wan  coo- 
nertcd  with  the  ne<'k  of  liic  fenwr 
by  a  thick  capsular  linmcfit. 
The  rectus  niuHclc,  whioi  hail 
been  torn  fmm  iu  origin,  was  in- 
serted u{)on  the  edge  of  tliv 
cavitv. 

The  St.  (reorge*8  HnBfMtaJ 
ynis  a  recent  one ;  the  head  of  thr 
femur  lay  aWit  an  inch  ttelow  ainl 
til  tlie  outer  side  of  the  anterior 
spinous  process,  and  tl>o  trckchant«r 
vras.  Htill  further  to  tlie  outer  fiideand 
U'hind  :  the  trochanter  minnr  r»t«<ii 
on  tlie  outer  «'ilpe  of  the  aieetabulum. 
The  caiisular  lignment  was  ext«u- 
si\i'ly  Iju'erat<'<l  at  it«  upper  veat. 
Tile  gluteus  me<]ius  and  mintmoA 
were  nearly  torn  through  alxmt  two 
inches  from  their  attsu-hmfnt  ttt  the  tnvhanter ;  tlie  genieJIi  aod  quad- 
rotus  fenioris  were  hlightly  liuvrated. 

The  following  ease,  which  I  re[>4>rte<i  in  the  Annn/n  f»J  ''^urr^rry^  D^ 
eeniber,  1892,  shows  the  symptom^  (Fig.  323).  A  man  forty  ytAn  old 
was  thrown  down  by  a  heavy  oaMe  which  sliy>pe<l  while  he  was  unload* 
ing  it  from  a  wugon  and  forced  him  iKickwani  against  another  box  and 
then  sidewise  to  the  groiuid.  When  I  sjiw  him,  three  ho»irs  later,  he 
was  lying  on  his  back  with  the  right  thigh  extendcil,  slightlv  ^M^ 

and  so  far  everte<l  that   the  foot  rested  ulmig  the  entire  1'  it* 

outer  bonier  on  the  beil.  The  tjp|>cr  anterior  utrtion  of  the  thi^'ti  •  - 
Ijelow  the  groin  was  rounded  and  swollen,  ana  showe*!  two  iiiC(UJ.i|'iiU. 
transverse  rentj^  in  the  akin  about  two  inches  long  and  alwut  two  indws 
l)elow  the  anterior  superior  spine  of  the  ilitini,  which  evidentlv  had 
Ihh'U  cuumhI  by  overstretching  tif  the  skin  (hvjx'n'xtcn^ion  of  tlw 
jt>int).  The  outwanl  rcitalinn  gave  the  thigh  a  vi-ry  iwctilwir  appisr- 
ance  ;  the  hulk  of  thf  rjutidri<H*ps  extensi>r  fitmitHi  :i  longitudinal  cnsse 
on  the  oiit«'r  side  l>etwei'n  the  anterior  (inner)  asfw^'t  and  a  <krep  longi- 
tudinal depression  cxlcnding  from  thr  trot^tmntcr  to  the  siile  of  thv 
knee.  Flvery  attempt  to  move  tlie  limb  eanstnl  |min  and  vimrp  coch 
traetion  of  the  n)Uhch*s. 

Kther  was  ailminihtere<l.     The  ViwU  could   then   be  caaily  placed 


Old  auprmcf Ay  lulU  diBlucaUoii.    Tnivm't 
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alougiude  of  und  |>anil1el  witli  the  other ;  the  shortening  was  two  cen- 
timetres. The  head  of  the  femur  lay  directly  J>eiie:ith  the  skin  and 
could  be  diAtiuetlv  ouilineil.  It  lay  just  external  to  a  line  drawn 
dowriwaril  frtini  llie  anterior  su|KTior  spluou.M  proeeHs,  and  it*  upper 
border  was  al)out  one  inch  Ik'Iow  that  pruniineuce.  Internal  rotation 
was  iniposnible  ;  moderate  flejcion  wad  easy. 

Reduction  was  easily  effected  by  flexing  the  hip  al)oul  twenty 
degrees,  and  then  making  muderate  traction  along  its  axis  with  one 
hand  at  the  knee,  anrl  din'ot  pre-^snre  downwanl  nml  Ijaekwanl  U|M^n 
the  head  of  the  teniiir  with  the  otiier.  \i\  fully  extending  the  thigh 
and  making  slight  pressure  forward  agaiubt  the  upfHT  pnrt  of  it*  ih»s- 
terior  ai*|>ect  the  dislocation  was  easily  reproduced,  and  was  then  again 
reduced  as  before. 


TpwBnl  dUlooatlon  of  the  hip.    (Prom  ■  pboCognph.) 


Through  what  W88  apimrently  an  extensive  gup  in  the  Boft  partet 
beneath  the  skin  at  the  |>omt  (MN-uijitxl  bv  the  head  of  the  femur  In-ft^re 
function  I  could  distinetlv  fwl  the  Mirface  of  the  iliuni  and,  a  little 
in  front,  the  anterior  inferior  spinous  pn»<*e-s«. 

A  long  side  splint  was  applitil,  and  the  patient  placed  in  l>ed, 

ConvaleHcence  was  uneventful,  and  the  patient  was  discharged,  April 
15lh,  thirty-six  day-i  after  the  acvideiit.  Nfuy  24lh  he  calleil  on  me; 
be  walked  without  a  cane,  and  entnplained  only  of  a  slight  feeling  of 
weaknena  in  the  limb.  IIy|»«'rt'Xtension  of  the  hip  causeil  no  pain; 
active  flexion  of  the  hip  was  rer*iricte*I  one-lialf. 

I  know  of  no  ca^^*  exactly  like  it.  One  reported  by  Morgan^  resem- 
bleH  it  in  the  apparent  mode  of  pnMluetiou  and  the  attitude  of  the 
>  Murgiui :  Ua^**  HiMpiUl  KMiMfU,  IbUu,  p.  TU. 
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limb,  but  the  head  of  the  lioae  lav  beloir  end  to  the  tniMr  sde  of  Ai 
anteriur  superiur  ^pine.  P(■el%^iblv  Cbe^ver^s  case,  quoted  in  Cbniler 
LI.  amoDg  compound  dislocations,  tuMX  have  been  of  the  emtnr  kiad; 
the  de^Tiptioii  is  not  sufficiently  deCaiied  to  make  it  certain^  It  «m 
evident  that  my  ca^  jusi  escaped  being  made  oompoum]  by  niptort 
of  the  ten^e  skin.  In  ^laaoo'a  and  Allin's'  aiMl  in  TifTunyV/  the 
attitude  was  Mmilar  and  the  bead  of  the  bone  cnuld  Yw  fell  liclow  or 
below  and  to  the  inner  uide  of  the  anterior  t!U{ienor  ^|»ior,  Allla 
re|M>rted  his  ca.4e  as  a  suprapubic  dislocation  ;  hh  |iaticnl  rt^'ived  ibe 
injury  bv  Mumbling  and  falling  forward  while  a«<cendini;  a  fli^i^bt  nf 
etepH.  In  each  ca.*<e  reduction  was  effected  with  »umc  dilBcnJly  by 
traction  and^  in  ^VJlin's  and  Tiflany^  rotation  inward.  l'oe«ibly  fomm 
of  the  *'intra|>elvic"  dislocations  Itave  been  produced  in  the  aanw 
manner,  and  differ  only  in  the  higher  position  of  the  bead  given  hf^ 
secondary  displacement. 

There  is  another  Mniall  gn>np  of  cases  tn  which  the  i1i«^accnieBi  la' 
thought  to  be  of  tlu'  game  kind  but  of  lese  extent,  and  tbe  opuuon 
finds  .some  support  In  the  autopsy  of  WcimialdV  caw,  altove  quoted. 
There  are  ever^^ion,  slight  sht>rtening,  and  aome  flexion  of  tbe  linb, 
and  the  patients  have  usnallv  been  able  to  walk.  Tlie  hcftd  nf  the 
femur  cannot  )>e  felt ;  the  trochanter  i^  |in>mincnt.  slightly  elcrated,  mad 
more  distant  from  the  gympbysis  pubis  than  its  fellow  is.  Milner^' 
caK'  is  the  least  doubtful  example.  It  may  l»e  remenibervd  that  oav 
with  quite  similar  symptoms  have  l>een  re|Kirted  as  thyroid  dtslofl^ 
tiou!?. 

In  others,  with  the  same  attitude  of  the  limb,  the  head  of  tb«  frtaur 
amUi  be  felt  directly  al>ove  the  ft^icket  or  a  little  to  tbe  inner  w\m. 

In  the  Hrst  group  it  \^  evident  that  in  some  tlie  Y-ligamr>nt  and 
nttachnicnt  of  the  rectus  are  freely  ruptured,  and  thai  in  otlit-r»  the 
head  i;t  displaced  slightly  upwnrd  and  the  u|i|M'r  |vin  of  tbe  oafMile 
only  partly  toni,  and  the  nei'k  of  the  femur  probably  crossed  by  tlie 
nnturn  rectus,  a  condition  differing  only  s^Iightly  fri>m  the  <)Uprapabi^ 

In  the  second  group  it  U  po&sible  that  the  head  is  displaced  upward 
to  the  rmter  side  of  the  inferior  spinous  proceae  where  it  would  be 
hidden  by  the  overlving  mnscles,  but  in  that  nase  the  marked  eversinu 
notetl  in  all  is  inexplicable  without  nipture  of  the  Y-ligarocnt.  I  ra 
dis|M»sed  to  tliink  the  cases  were  all  thyroid  di^l^M^itioni^  an  ciphirfai 
supported  by  tlie  slight  fulness  of  the  groin  and  elevation  of  ihit  ftta* 
oralarterv  noted  in  Milner*!*. 


DISLOCATION  DOWNWARD  UPON  THE  TUBEfiOSITY  OF  THB 
ISCHIUM.     INFItACOTYLOn). 

In  this  form  of  dislocation  the  head  escap*'?  over  the  lower  edge  of 
tbe  socket  and  rests  just  Ix^low  it  upon  the  outer  surface  of  th«  body 
of  the  ischium.     The  re|>orted  caaes  are  verTi'  few,*  bnt  it  aegma  pmb-^ 

*  AlUn  :  Bo|*«»rto<J  bv  Hamilton,  l<ic.  oil.,  p.Tb3. 
•Tifljuiyi  Maryland  Medical  Jotimul,  1  hk«.  toI .  t .  ^  WS, 
'  Milupr     -  "   .l.iiuow'sHn- 

*  Fur  bi)>'                      iJ  caaesset 
dpi,  llcuUciAt. ill  fur  Our^  i.    ..  .'. ,.  i-^ ;: 

CbU.,  t«)&>  p.  3i  (TttJ  CMM). 
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able  that  the  dislocntion  is  mnch  more  frequent  a.*  a  priraary,  tranai- 
U^ry  one,  leadinp^  to  eitlier  a  dorsal  or  an  ohlnrator  flisloontion,  hping 
cdiiverted  into  the  former  l»y  inward 'rotation  an«l  achhiction,  or  into 
the  latter  hy  outwanl  rotation  ami  abtJuction  :  and,  furthermore,  some 
of  the  raneft  Iiave  probahly  been  rt^ported  as  ohtiirator  di?ilocations,  for 
the  dividin^^  line  fwtween  them  is  somewhat  ari)itrary  ;  tlius  Keate'a 
case,  referrtni  to  aJ>ovo  in  the  paragniph  on  the  wiuscs*  of  nbiunitnr 
d i ^1 00:1 1 ions,  is  (pioted  by  Malgaigne  as  a  stilKMttyh»id  dishM^ition.  The 
form  waM  first  deHeril>efl  by  Bonn  '  in  I8(M),  mid  again  by  Ollivier.* 

The  caufie  Is  the  same  as  that  of  many  dursid  and  obtiinitor  dihloca- 
tions,  namely^  forcible  flexion  of  the  thigh,  but  exaggerate*!  alxhirtion 
followetl  by  slijrhtor  flexion  appears  alsci  to  l>e  cajmble  oTproducin|r  it. 
Thus,  in  a  rase  reported  by  Ronx*  the  |iatient  fell  with  his  rig:ht  leg  in 
a  hole;  the  left  one  remaine<l  stretched  out  on  the  ^ruunil  in  alKluetioa 
and  was  disI»R'ate<i ;  and  (Mlivier's  patient,  a  man,  seventy-two  years 
old,  was>  knocke*!  down  by  a  bnincn  of  a  falling  tree  which  struck 
ajpiinst  the  lower  inner  |>art  of  his  right  thiffh  and  for<'ibly  abducted  it. 
Pitha*  s|>eaks  of  a  case  in  which  the  dislocation  wa^  iiiuse*!  by  the 
fon'ible  l»endinj^  of  the  b*Hly  backwaril,  but,  as  AllK'rt  }K>int^  out,  not 
only  is  hi^  dest'riptimi  of  the  symptoms  unintelligible,  but  it  also  dues 
not  aptK'ar  how  a  rent  in  the  lower  part  of  the  csipsule  could  be  pro- 
dnceil  in  this  way.  He  describes  tl»e  ^iipracotyloid  and  infracotyloid 
together  as  "  verticail  dif^locations,"  and  possibly  has  placiHl  this  case 
in  the  wrong  {laragraph. 

The  only  autopsy  is  one  reporto<l  by  Luke,*  the  iiatient,  a  man,  fifty 
years  old,  died  in  <M>n5eiiuence  of  aAScxnattnl  injuries;  the  diskM*atiou, 
which  liad  lH*en  easily  reduced,  was  repr<Mluceti  at  the  autop'^y,  and  a* 
the  bone  eindil  l>e  made  to  take  no  other  |>osition  it  was  thought  that 
the  repn.Mluctiou  wa^  exact.  The  la^id  o^  the  femur  waH  hitunti^l 
"midway  between  the  ischial  notch  and  the  thyroid  hole,  imme<li:itely 
benentli  the  lower  Inirdcr  of  the  acetabulum;"  the  gemellus  inferior 
and  (piadratus  femoris  had  Ix'en  t^^rn,  and  the  Hgiimentum  teres  com- 
pletely detached  ;  the  (rapsule  was  tiirn  in  its  Iowt  part. 

Ex|)cnment  uptm  the  cadaver  shows  that  the  Y-ligament  remains 
unlom  and  etimiiels  flexion  of  the  thigh  U|xm  the  ]x>lvirt,  which,  Ihiw- 
ever,  nmy  be  masked,  as  in  other  forms,  by  inclination  of  the  pelvis. 
The  H'teniion  of  the  hejui  u(><m  the  tulK-rosity  is  due  to  the  narrowness 
of  the  rent  in  the  cai)sule  and  to  the  stJp|M»rt  given  by  the  untorn  |>or- 
tion!4 ;  and  as  the  laceration  win  be  ea.sily  extendcil  on  either  sid<»  the 
eoay  transfurnmtion  into  a  dorsid  or  obturator  disltH-zition  is  intelligible. 

'rhe  flexion  may  Ixi  even  to  a  nglit  angle;  Ollivier's  |Hitient  witd 
brought  to  the  hospital  S4*ateil  in  a  chair;  the  limb  is  more  or  h^nta 
alMlucted,  and  may  be  slightly  inverti^l  or  evert<**l.  M«*asuretrient  in 
<  )Ilivier's  case,  when  the  other  thigh  was  brought  into  a  ^iniihir  |M»Hi. 
tion.  showe<l  no  diflfereui'i'  in  Irngtit,  and  by  the  Irugtheiiing  whi'-li  has 
beeu  note<l  in  other  t»iu>es  wils  pmlmbly   rinjint  only  an  apimrent  elon- 

*  Bodd:  QatiU'd  hv  I.ooi-n. 

»Ollirlor:  Ar-i  \t.-«l..  isJS.  vol.  jji  p.  505. 

'  Rnnx:   Ri'viK  iiri:WAlp,  IMlt.  vol    y    p.  3<(4. 

*  Luk«:  Mcdinl  Tlmw  iinil  (huM<tt«,  ItCe,  toI.  i.  |i.  12. 
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gation  due  to  the  nlKJuction  and  tbo  consoquont  incHnfttuiti  of  the  pelrii^ 
The  buttock  appcurs  ronnclHi  and  mure  prominent,  chfiecialU'  wbea 
looked  lit  i'rom  Ih'Iow  wlini  the  patient  \ir  lying  on  hin  Iwck  wiib  bc4b 
thigtif^  flexed,  und  the  adductors  of  the  thigh  lire  tenM-  ami  pnimioenL 
The  great  trochanter  is  furtlier  from  the  ere«t  of  the  ilium,  and  tht 
head  of  the  femur  can  sometiines,  but  rarely,  be  felt  in  it«t  new  pusttioa 

Movements  of  the  limb  are  restricted  and  more  or  lem  painful ; 
flexion  to  a  right  angle  is  usually  possible,  alKluction  ooropanuiv«*ly 
free,  adduction  limited;  but  in  HouxV  ease  the  thigh  conUI  Ik*  csrriMi 
acrof^s  the  other  one.  Both  of  GurneyV  piitients  e«Mihl  walk  6urly 
well  immediately  after  the  accident,  und  Koux*s  (x>uld  M-nlk  a  little  at 
first,  but  was  soon  completely  disablwl  by  the  pain. 

K<Mltiction  haa  be«*n  easy  (Floux  was  unsuccei^&ful  on  tlic  thirtr-fiAb 
day  with  the  aid  of  chlon>form)  and  has  unuidly  Iki^  effei't*^!  by  irar^ 
tiou  in  the  axin  of  the  limb,  with  or  without  direct  ]>n>*^urf  u|Mtn  the 
heiul  of  the  bono  ;  sometimeii  the  dislocation  lia:^  l)e«-n  fir»t  Imii^fonnril 
into  a  dorsal  or  obturator  and  then  retluced. 

A  suital)le  method  wouhl  br* :  F^lexion,  if  not  already  preitent ;  mo- 
tion ;  correction  of  the  existing  rotation,  if  any  ;  to  be  aided  by  direct 
pre*i8tire  on  the  head  of  the  femur  from  l>ehind. 

Dislocation  into  the  pelvis  tlirough  the  fractured  floor  of  the  aceiah- 
olum  Uih^  U-en  des<*ril)e<l  in  Chapter  XXI 1.  A  brief  n-tVn*hoi-  i» 
made  by  Kriinlein  '  to  a  unique  ea*e  ob*4er\'e<l  by  him  in  uhich,  bv  m 
fall  u|>on  the  feet,  the  head  of  each  femur  wa&  driven  through  tlir  floor 
of  the  acetabulum. 

I  Ourncy  :  lAocvt.  1)145.  vol.  HI.  pw  412. 

>  Kronleiii :  Dcatwhe  ClilnirKic,  Uvf.  Sfi,  |i>.  23. 
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DISLOCATIONS  OF  THE  HIP.— (Contikukd.) 

Complicatiuns — Simultaneous  Dislocation  of  Both  Hip» — Accident*  in  Attcmptf 
to  Reduce — Prognosi*— Habitual  Dislocation* — Treatment  of  Old  Dialoca- 
tiona— Congenital  and  Piitholofipcal  Dislocations. 

COMPLICATIONS    OF    DISLOCATIONS    OF    THE   HIP. 

Among  the  oomplicutiond  of  <li5looations  of  the  liip  are  unimtially 
exten^jtive  injuries  to  the  soi\  partct,  rupture  of  or  dangerous  pressure 
upon  large  nervos  and  bioiKl- vessel 8,  and  fracture  of  bones.  Alention 
Irns  btvn  madi!  of  all  in  connection  with  the  different  varietiert  of 
dislocutlou,  and  it  is  necessary  only  to  group  and  brietly  summarize 
them. 

Rapture  or  laceration  of  the  muscles  about  the  joint   is  doubtless 

S resent  in  some  degree  in  all  cases,  and  is  rarely  so  extensive  as  to 
eser\*e  to  be  looked  upon  as  a  complication.  In  the  dorsal  disloca- 
tions the  head  of  the  femur  may  l>e  so  far  displaced  that  the  gluteus 
medius»  and  even  the  gluteus  mnximus  may  be  in  jwirt  ruptureil.  and 
in  the  thyroid  dislorati»>ns  tlie  adductors  may  Ik»  extensively  torn  from 
the  inferior  ramus  of  the  pubis  and  the  adjoining  part  of  the  ischium^ 
a8  ol*»ervetl  in  Taylor's  com]>4>und  c^ase  above  quoted.     In  the  supra- 

Eubic  form  the  pectineus  may  be  t*>m,  and  in  the  extreme  variety 
nown  as  "intrai>elvic,"  in  which  Pou|>art's  ligament  is  ruptured,  the 
attaclteil  muscles  forming  the  anterior  wall  of  the  aUlonjen  must  also 
suffer  some  injury.  The  extension  of  the  bruising  and  laceration  of 
course  increjtses  the  shock  and  inflammaton.'  reacticm,  but  <ralls  for  no 
s])ecial  treatment  bevond  a  more  rigid  and  prohmged  contiuement  to 
bed  and  avoidance  of  movement. 

For  compoand  dislocations  sec  Compter  LI. 

Raptare  or  injury  of  the  femoral  vessels  has  been  observed  only  in 
supRipiibic  and  obturator  di-i|i>cations.  The  supmpubic  <mes  are  those 
of  a  (.terman  mititiiry  surgeon*  and  Goldsmith,'  (piotod  in  Chapters 
XXIX.  and  LI. ;  the  obturator  case  is  that  of  Duboud.'*  In  the  first 
mentioned  the  femoral  vein  was  torn  and  the  patient  died  promptly ; 
in  froldsmith's  an  nnenrism  involving  the  external  iliac  and  femoral 
arteries  fitrmeil,  and  wns  trc^teil  iwt»  nmnths  aftrr  the  accident  by  liga- 
tun;  of  the  cxlenjal  iliar  ;  the  (mtient  di(*d.  In  I >u bomb's  case  there 
was  also  fracture  of  the  |x^lvis  at  the  junctiou  of  the  ilium  and  pubis, 
but  without  displacement ;  the  head  of  the  femur  rested  upon  the 
isehio-pubic  branch  of  the  [lelvis  rather  t)elow  than  upon  the  outumtor 
externus;  the  femoml  vein  wa^  torn.     The  patient  die<l. 

»  Cmtralbliitt  fur  4TilrurRie.  |ff*l,  p.  S04. 

*  r^Mttfuith-  Atiicncan  Joarnikl  of  the  Misllcml  fieioDoea,  July,  ISOO.  p  30. 

■  Dnboii^:  Bull.  d«  U  Hoc.  Anatoniiqac^  li«8.  p.  49a 
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The  sciatic  nerve  in  the  antoft^y  of  oue  iloiNnl  ilislocMtion*  h«» 
f<)Uii(l  fitroU^lied  :irr(Ks.H  the  iVtHU  of  the  mirk  of  lUv  femur,  and  ia 
eral  (lisliK-atiou.^  [UYKlucrxl  e.X|>criiuentatlv  (i|K)ii  ihi-  fuiluvcr  it  \m»  brra 
foiiiiil  in  the  rauit.'  iH*siti4»n,  but  the  only  rt'Corde<l  in^^ianoe*  wttliiti  nir 
knuwle<Jge  in  wliioii  Mniptnms  of  injury  to  it  have  bH>n  prcKut  art  m 
c&.4e  reported  hy  Jonathan  Hntrhinson'  in  which  the  miii«cle*  mpplicil 
by  it  were  parulyzed  und  remained  so  at  the  time  of  the  n'|>ort  iH-vrral 
months  aAer  the  accidentj  und  one  by  AWia  {Tfu-  Hip)  iu  whieh  liar 
attempt.^  to  reduce  were  thought  to  have  wound  the  nerve  about  tbe 
neck  of  the  femur. 

Associated  firacturea  oi*  the  hend,  ueok,  and  *ihaA  uf  t\\\'  fi-tuur,  of 
the  rim  und  Htxir  i.if  the  acetabulum,  and  of  difi'ereDt  partii  of  tin 
pelvia  have  been  n?ported. 

Fracture  of  the  be&d  of  the  femnr  has  been  reported  in  fbtir  <aam  of 
dorsal  (HsW-ation.' 

Fracture  of  the  neck  of  the  femnr  t>ecurnn^  coincidcntJy  with  the 
di.sh>cation  or  HubtHM^neutly  during  au  attempt  to  re<lnce  Jul*  lurvn 
obt^ervecl  a  number  of  timen.  WipiKTuiann*  re(K>rted  one  ouv  and 
collect«l  llurteeo  others  of  which  he  pives^  abstracts,  but  hi«  \\< 
includei^  one  case  (Jlcrtez  de  Chegoire)  whicli  was  probably  a  oimplr 
fracture  without  dislocation,  and  Birkett's,  in  wliich  the  i-  *»* 

of  the  head,  and  does  not   include  a  nunilxT  of  other  rv^p*  .  -*-♦; 

thus  Hamilton  quotes  no  less  than  twelve  eases  in  whicli  fmriurr  wiw 
caused  durinjL;  an  attempt  to  reduce,  and  of  these  WipjiemuumV  |iuprr 
eontaiuH  only  one.  The  only  cases  of  which  I  have  knowlo<lge*  in 
which  the  neek  apf>ears  certainly  to  have  l>een  l>rokeu  at  the  iutin»*nt 
of  disliKTutitm  art'  one  repiirted  by  Tunnwlitf,'^  oue  by  Posit'  in  which 
l>oth  hips  were  disIfK-ated,  and  one  i»y  lAist^en.'  and  even  in  the  Ultcr 
the  patient  was  not  seen  by  the  rejiorter  until  »ix  weeks  after  ibe  acci- 
dent; the  patient,  an  old  man,  waA  standing  on  a  Ituhler  when  it  fell« 
he  Htruek  uixm  his  feet  and  then,  with  the  injured  niile,  aj^infit  the 
imderlyiutr  Iad<ler,  and  I^>H8en  sup|»osed  the  dislneatiiin  to  have  liecn 
pro«Iuce*l  by  the  second  blow.  "The  head  lay  on  the  ilium  ;  tl»e  limb^ 
almost  eonsolidatc»<l,  still  showwl  nigns  of  extnimpsuhir  fracture." 

When  Dr.  Tuuneelifl'  saw  his  ]»aticnt  a  month  after  the  »cci<lcnt  he 
was  inclined  to  doubt  the  existence  of  a  fractnrc,  but  he  felt  forced  to 
accept  the  evidence  as  con<;lusive.  He  fotmd  "  the  aan»c  «hort(*ninp 
and  obli<|ue  po&ition  of  the  limb  as  describe*!  nlK»ve."  <>n  llic  thirty- 
eighth  <lay  after  the  accident  reiluotion  was  efTw^e^l  bv  frt«  manipnU- 
tion  to  break  up  the  adhesic»ns,  followe<l  by  flexion  uno  alkdnrtton  with 
direct  pressure  on  the  hejul  ;  the  Imne  returne<l  to  the  wiekft  with  an 
audible  snap,  but  as  crepitus  was  felt  it  was  thouffhl  tliat  th<*  union  of 


'  Hlllrhili 
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QExrtte.  IKT^f,  vol.  i  p.  M;  UiedcU  BoIIbbc  sum  OwtnMbl.  fiir  Cfalr..  leflR,  ft.  fS;  QrfK 
Atin»l8  uf  Siirxcry.  MKy,  1^1. 

*  W*Iprir«ritmiin  :  Amli   fur  klin.  <*hlruntlc,  vr>I.  xxtII.  p.  440. 

*  In  Itnrroart'B  and  ('httw(KM)'«  cafrtt,  (inotrtl  liy  Kiuiitnvtvr  (rM^iM/rv),  tb* 
U  whollv  nntrufttwtirtliv  ;  Dt*  Mori::iii  \d\**^  n"  <lrlAlU. 

•TanintUff:  Ann-ririin  Jnunml  uf  Ww  Mistical  Sri^nrm,  18W,  voU  Ivf.  |t  !» 
>  PuBt:  Nrw  York  Mr<lic»l  r^-cortl,  IKTs.  v»),  xiii.  p.  StiO. 

*  LoMOo:  Deatichti  Cblrurft«.  Llvf  05.  p.  S&. 
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fnicture  lm<l  lieon  d«»stn>ye<l.  Five  weeks  later  the  (tatietit  "r^niKl 
walk  witliuiif  ltuU'Ii,]U)(I  iiK'asiiroiiiont  showtnl  l)ut  lialf  an  itirh  ahort* 
enin^  of  tlu:  liiiih.      He*  has  [)n»gress»_'<l  lavorabiy  sim*e  llmt  time. 


-I  ti 


iths  heft 


'(Mi'tf  patient  wan  a  j^irl  Uiirtecn  years  old  who,  kix  numtns  hetore 
admission,  hud  reeeivtsl  a  hlow  ti|Min  the  bark  with  **a  twisting  of  the 
body  to  the  rig;ht  and  the  lower  extremities  to  the  left.*'  Both  hipts 
Were  dwltx'uloii,  and  tliere  was  alsii  fracture  of  the  nock  of  llie  left 
femur,  the  h(^id  i»f  which  hiul  hecome  necrose<l  ;  a  sinus  oiimmunicated 
with  it  a±j  it  lay  on  the  doi*stiin  illi.  The  iicud  wu8  removed  through 
an  ineiAJon,  and  the  limb  ^traif^htelluii.  The  right  diHlocation  wu8 
re<luee<l  by  manipidation.  and  the  patient  became  able  to  walk  with 
cnUche?*,  the  function  of  the  right  bmb  l»eing  fully  restored,  the  left 
beinij  shortened  four  and  one-half  inches. 

Piissibly  reduction  ini^lit  lie  elTtH'ttHl  by  direct  pressure  upon  the 
head  under  anie^thesia,  but  it  seems  unlikely.  Possibly,  als«i,  re*lnc- 
tion  could  l>e  made  by  pressure  through  a  [Kisterior  incisi<m  exposin 
the  head,  but  as  the  usefulness  of  the  limb,  atler  reduction,  woul 
depend  larjrelv  U|M»n  the  pn^servatitm  of  the  vitality  of  the  bend  and 
its  union  with  the  shalV  and  as  this  depcntls  ufMin  the  preservation  «if 
the  continuity  of  a  sntiicient  amount  o'^  the  |H.'rio.-tcum,  it  is  by  no 
means  certain  that  all  cases  are  Ht  for  reduction  or  that  they  would 
remain  so  after  the  cutting  necetwary  to  effect  it.  The  fact  that  ia 
three  cases  the  head  i>ecanie  necrotic  shows  tliat  the  laceration  of  the 
periosteum  when  the  fnicinre  is  through  the  narrt»w  i>art  of  the  mvk 
ifl  pn»l»ably  greater  than  in  similar  fnicturt?  without  dishMiition.  Tlie 
alternatives  wotdd  l>e  to  await  cons^^lidation  and  then  seek  to  retluce, 
as  in  TunncclifT's  cas**,  or  to  t5tv>k  a  pseutlarthn>si8  at  the  seat  of  frac- 
ture, or  to  correct  the  attitude  of  the  lin»b  and  seek  union  with  a  view 
to  the  formatif>n  nf  a  new  socket  for  the  head  on  the  ilium,  or  to  excise 
tlie  lieail  if  the  fracture  is  near  it.  Possibly  McBurney's  hook  cuuld 
Ih?  advanta^reously  used  in  fractupc  at  the  Iwise  of  the  neck,  or  even 
in  fnicture  throiigh  the  neck,  making  the  incision  in  fnmt. 

Fracture  of  the  shaft  of  the  femur,  (Hvurring  coincidently  with  its 
dislot^Uion,  has  been  i>bservcd  a  few  times.  Hamilton  collecte*!  ft»ur 
awe*,  those  of  Bloxhnm,  1833,  Thomhill,  18,%.  Et^^ve,  18.'W.  and 
Mnrkoc,  18,W,  in  all  of  which  it  is  claimed  that  re<!nction  was  eflivtcil. 
He  rejiH'ls  Thornhill's  claim  as  *•  alto^jcther  increilible,"  and  doubts 
if  H  dishH*ati(m  existi'il  in  Markfw's.  In  BloxliamV  and  Kt/*ve's  the 
fracture  was  near  tlie  middle  of  the  shaft,  in  Thurntiiirs  in  its  upfKr 
third,  and  in  Mark(»e's  the  site  is  not  mentioned.  Tn  Bli>xhani''s  tlic 
dislocatitm  was  on  the  pubis,  and  was  re<Inced  on  the  seventh  or  eighth 
ilay  Ijy  traction  with  pulleys,  the  lintb  having  been  secured  with  splints, 
ami  by  dinwt  ppe^-siin-  on  the  brad  of  the  Iwtnc.  In  Elf-ve's  the  dis- 
location wiLs  backward,  and  reduction  was  efi'ccted  by  making  slight 
traction  u|>on  the  up|)er  }mrt  of  the  flexed  thigh,  and  by  direct  preasurc 
on  the  head  of  the  l>one, 

To  these  may  lie  ailded  Cooke's  case  of  obtnnitor  dislocation  with 
fnw'ture  just  below  the  trochanter,  quotcfl  in  Chapter  LII.,  Cooper's 
of  dorral  ilisloi*»tion  witli  fracture  at  the  tniddte  of  the  shaA.  ami 
Dclagarde's  of  backward  di»location  with  double  fracture  of  tiie  sliafL 
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Cooke'8  patient  was  nine  years  old,  and  reduetiun  wzia  ifu*iily  cflVctcd 
by  direct  pressure  on  (he  head.  C'(Riper'g  '  patient  was  a  \iu\  sixU'rnur 
eighteen  veaif*  old  ;  '*  iiri  tlie  rtMhietion  of  the  hip  wa»,  of  <x>ur>*r,  im- 
practicable," union  of  the  fracture  M*as  alone  nought  at  tir^i,  and  aArr 
iivc  weekii,  the  bone  app'ariug  tolerably  tiriu,  careful  extoiittion  by 
pulleys  was  nmde  for  half  an  hour,  and  wan  suocesBful.  Hr  iLio 
quotes^  another  ca^ie  in  which  reduction  was  not  niatle. 

In  I)e]ag:irde'8^  caisethe  dishx^tion  wa.s  backward,  and  Uie  ttkaA  WM 
broken  in  two  placcH.  The  dislocation  remained  unreduced,  and  the 
head  was  !!iub«*quently  excised. 

Kamnierer*  n'|>ort<Hl  a  suprapubic  caw  with  fracture  between  the 
upper  and  middle  thirds  in  which  reduction  was  not  made,  and  col- 
lected twelve  other  cases  of  fracture  of  the  »haft  with  variuiu  dinkica- 
tions. 

Possibly  rcilnction  might  be  eflfectetl  in  dorsal  cases  by  unof^  ^ 
weiglit  of  the  limb  to  make  traction  in  the  prone  p<>sition,  lu  d<,*«*ri^i«^ 
iu  Chapter  LI.,  and  in  other  forms  traction,  with  pre>*nRMm  the  head. 
should  be  tried  ;  this  failing,  McBurnev  »  hook  (I'ig.  278)  hliould  cer- 
tainly be  trie*!,  as  it  involves  less  laceration  and  give*  lK*tler  ct>ntfnl 
than  forceps  applied  through  an  incision. 

Associated  fracture  of  the  pelvis,  n<^nnl1y  of  the  rami  of  ibi*  (iiibt» 
and  ischium,  and  sometimes  extending  into  tlie  acetabuhini,  bag  iMrm 
reported.  It  ha^  always  been  caused  by  great  violence  acting  dirvcillj 
upon  the  patient,  and  has  UHually  l>een  c<indjined  with  other  injurie* 
wnich  have  pmved  fatal. 

Detachment  of  the  Lahnun  Oartilagineum.  /inner  '■  reports  a  cnfe  at 
dorsal  dislo<yiti<m  complii-ated  by  a  doubli*  vertical  fracturv  of  tlw 
IKjlvis  extending  from  the  jiec'tineal  eminence  thnaigh  the  niarjjin  of 
the  acetabulum  to  the  tul»er  i»chii  and  through  the  inner  border  of  the 
inferior  ramu8  of  the  pubi^,  and  by  detachment  of  the  labnim  earti- 
laginenm  ;  the  latter  was  entirely  torn  away,  with  thp  exct»ption  of  a 
small  piece  at  its  upper  outer  part,  and.  with  it*  emls  iwi^trtl  aUfut 
each  other,  wa«  wedged   Innween  the  outer  margin  of  thr  um 

and  the  neck  of  the  femur  and  prevented  reduction.     Tlu-  i^  tiim 

teres  was  torn  from  the  acetabulum  an<i  nmaineil  atlachcil  to  ll»e  lieml 
of  the  femur  and  to  the  labruni.  Detachment  of  a  jKtrtion  U  pniln 
ably  not  rare. 


SIMT7LTANE0US  DISLOCATION  OF  BOTH  HIFS. 

SiroultancouH  dislocation  of  lK>th  hips  has  birn  reportcti  in  about 
thirty  cases/  Usually  the  dislocation  i»  Dot  the  same  nn  both  Kidc*. 
but  tf  backwani  u|M>n  the  ilium  in  one  it  in  forward  U|Km  the  obtitra- 

'  Cooper :  bUlocationa  and  Frmctarcs.  AracHoin  edition,  1844.  p.  40. 
■  CfmiHT  :  r»c.  I'U..  II  41. 

*  Drtaitiijdi- :  Ht.  Ri»rtliitlnni<rwV  IliisjiiUl  U<>)N>rtA,  INNI,  vat.  U.p.  1H3. 

*  Kumixirrrr  :  Nrw  York  Mrdiol  Jonrnftl.  Frhnt^rr  Itt.  IWO. 

*  Zinnor  ZciUrbrift  fur  H< ilkundn.  vnl.  viit.  p  I.M  ;  fthatrBrt  In  l^ntr»1kUtt  fftrililr. 
It****,  p.  .v>. 

*  K(ir  tiihliofrrmphy  of  Sd  fW«  «*«  SiohmiN.  IVuiwIir  7A^\t*>thri(\  Hir  lliirurnir.  IM^ 
vol  xxvii.  p.  4ff7 ;  ftlm  a  doable  dfirwit  dilloejitiuii.  Pfc-ttfrr.  iu  lV»tiiu  Mnlleal  *xi4  K»r^ 
Ml  Joartinl.  AoRUst  4, 1867,  and  Lcwi«.  Annals  nrKunrrrv.  IMM.  vol.  xl  ^  736^  miik  l» 
llogniih;  tu  4416. 
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tot  furamcn  or  upon  the  pubis  in  the  i)ther.  The  ooaimon  cause  is  a 
heavy  blow  re<^ive<l  U[>on  tl»e  iMokor  Me  whilo  the  ]mtii*nt  is  l>endinjf 
forward,  by  which  he  is  twisted  to  one  side,  m>  thai  ime  thijrh  is  al)diirttHl 
and  the  other  adchicted.  Of  this  ino<le  of  pnwluotiou  lljiisnot's'  case 
is  a  goinl  example:  a  bale  of  gixxlA  fell  u[Hm  a  |M>werfid  man,  forty 
year*^  old,  ^t^ki^g  him  upon  the  left  side  of  the  hea<l  and  neck,  nnd 
bending  him  to  the  right,  and  cciuseil  a  dorsal  dislocation  on  the  left 
side,  and  a  suprapubic  one  on  the  right.  In  Fiarkerd  case,  quote<l  in 
< 'hapter  LI  I.,  l>otli  dishications  were  (»btunitor,  and  were  <anse<l  by  a 
fall  from  a  height  of  about  thirty  feet  u[>on  a  s;ind  Imnk,  the  {laticnt 
striking  upon  his  feet  and  having  them  widely  H^jiarated.  In  Strhin- 
zinger'ji*  case,  <iors:d  on  one  side  and  suprapubic  on  the  otlier,  it  was 
thought  the  latter  might  have  been  caused  by  the  efforts  of  the  by- 
!«tandcrs  to  drag  the  [latient  from  under  the  Imnk  of  earth  that  had 
£illeu  u|>(m  him. 

Simultanei>u.s  dislocations  of  the  Irff  hip  Iwickwanl  and  of  the  riffht 
kntf  topwartl  an<l  upward  were  report^nl  by  Brittain/  and  of  tlie  knee 
and  hip  of  the  »ame  ttide  by  Hulke.* 


AOCIDHNTS  CAUSED  BY  ATTEMPTS  TO  REDUCE. 

Before  the  use  of  ether  and  chloroform  to  obtain  anaesthesia,  and 
the  general  substitution  of  mihier  meth<Mls  in  the  ]>l!icc  of  fon-ibjc 
traction  by  pulleys,  it  was  not  ran*  for  severe  intlammattiry  reaction, 
and  even  suppuration,  to  follow  re<luction  or  the  attempt  to  reduce,  or 
for  the  patient  to  die  in  cH)nsequence  of  the  shock  and  exliaustion  pri>- 
duce<l  by  tlje  etforta  of  the  surgeon.  Cooper*  says  *' there  are  plenty 
of  eas<»s  on  reconl  of  fatal  abstH^ssen  from  violent  attempts  at  the 
retluf^tion  of  dislocated  hi{>s."  Such  consequences  are  now  extremely 
nire,  but,  even  when  fortnble  traction  or  other  violent  manipulations 
have  not  l>een  employed,  they  must  still  be  expected  occasionally  to 
occur  a.s  the  result  in  |>art  at  least  of  the  original  traumatism. 

Fracture  of  tlie  net^k  or  even  of  the  simfl  of  the  femur  has  been 
rausetl  in  a  number  of  e:ises  by  the  surgeon  in  his  etforts  t<>  re<Iuee, 
either  by  ftircible  tnictlon  or  by  fuanipulati<m.  Although  in  nnMlern 
methfxJs  but  little  f*nt.v,  companitively,  is  anpliotl  by  the  surgtxm,  yet 
it  miut  be  remembered  that  the  force  is  habitually  applieil  on  the  long 
arm  of  a  lever  of  which  the  neck  of  the  femur  is  the  short  arm,  and 
the  fracturing  strain  upon  the  latter  is  then»by  greatly  augmente<l. 
The  fracture,  ap|xirently,  takes  place  more  fre<|ueutly  during  mtation 
or  abduction  than  during  the  flexion  of  the  limb.  In  mo^t  of  the 
reported  cases  the  account  is  limitiil  to  the  circumstances  attemling 
the  fracture,  and  no  mention  is  made  -of  the  subsequent  course  of  the 
cBfie.  Of  the  14  cases  collected  by  Wippcrmann  {cidr  rapra\  includ- 
ing also  the  one  in  which  the  fracture  occurred  simutaneously  with 
the  dislocation  and  aui»thcr  in  which  it  probably  did,  the  final  result  is 

I  RoisDOt :  AmcrlcAn  Journal  of  th«  H»dica]  8ei«iom.  Oftober.  1607.  p.  3M. 

'  Srhinxingrr  :  Wiminr  lucd.  pr..^*--   |h^o.  qQnt«d  by  Kr&nlcio. 

*  BrIttKiii :  tendon  Medioftl  •  ui,  vol.  rvUi.  p.  757. 

•  ITulkr:  BrtlUh  Uedicia  JcH  •.  vol.  ii.  p.  1. 
^  (ooimt:  Log.  dt.,  p.  33. 
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iiKlicatwl  in  9;  of  Uieso  consoIidHtion  of  tlir  fnictiire  ttx»k  place  id  3 
and  failed  in  6,  and  in  two  of  the  latter  (C/oi-ny,  Bnrk),  ui  l»oili  of 
wliich  the  fracture  was  secondary  and  throu^li  thi.'  narrow  part  of  die 
neck,  an  uhsces*4  formed,  from  which  the  noerotit!  head  of  tl>c  frmnr 
WH8  fiul)se<|iiL'ntly  removed.     See  also  Kainnierer.  unpnt. 

Fraeture.s  produced  during  mmlenite  numiiiulatioii  in  reocn*  cawc? 
shouUJ  be  treiite<l  in  accor<iamxj  wjtli  the  o*ni.-'idei*ution^  afliTtinj;  tJ>o 
ti'eutnient  of  simultaneous  fracture  and  di.*«loeation. 

In  Stokes's  talal  east!  of  HU|>r.i|>uhic  ditdoeation,  in  whiiJt  di^ilJi  wra» 
attrihuted  to  pulmonary  emholu:^^  it  in  ini)K>.st^il)le  to  niv  wht-ther  ikw 
fatal  PL'sult  was  due  to  the  truuniatinm  or  U*  the  rinJuetion.  If  it  wa» 
due  ti>  pulmonary  embolus  tl»e  clot,  must  have  formed  liofor^*  re^iuetion 
was  attempted,  niul  the  latter  eould  oidy  have  eausiHt  its  detach nv*iji. 

In  a  ca.se  of  IVesh  dor«d  dirth)caliou  that  came  under  mv  cart  in 
Bellevue  Hospital  in  ISSO,  deatli  ixxrurretl  an  hour  and  a  half  after 
the  accident  and  half  an  hour  after  easy  reduction  bv  the  weiiujht  of 
the  limb  in  the  prone  |H>sition^  without  anav>themn.  The  |>aticnt  wil<  a 
muscular  yiiini^'  man,  a  worker  in  a  brewery »  and  the  dit*loea(ion  wa> 
caused  by  a  fall  from  a  wagi»n.  He  was  broiifrht  to  the  hospital  within 
an  hour  after  the  accident,  and  pretJented  nmrked  Hvmptoni»  of  ebock 
— re^llesducAi*,  sighing,  cool  surface,  email  pult^.     'So  autopsy. 

PROGNOSIS  Ain)  AFTER-TEEATMENT. 

The  pmpnosis  after  re»luelion  in  umMiniplieuted  cum-j*  ik  favombk, 
the  patients  usually  rej;aininp  ^hkI  use  oi*  the  linih.  The  infltiTuma- 
tory  reacticm  is  usually  slight,  antl  other  treaunent  than  n-^t  in  brd 
for  two  or  three  weeks  is  randy  retpiiretl.  Oeea^^ionally  there  ha  a 
tendency  to  recurrent  which  need»  tn  l>e  eombate<l  either  by  t^Iiirht 
permanent  traction  u]K>n  the  limb  or  by  k^'eping  it  in  an  attitude  that 
IS  ntifavomble  to  recurrence,  extension,  al>duetion,  and  outward  rota- 
tion after  a  dorsal  dishK-ation. 

If  reilurtion  is  not  made  the  patient  will  be  pemianenlij  rrippled 
to  a  greater  or  Ir-s  degree.  I'Mially  a  new  articular  nx-ket  if-  formed 
by  bony  outgrowths  al>out  the  bead  which  jHTmlts  sonw  motion,  aitd 
the  itrinciimi  disability  id  due  to  the  attitude  of  the  limb,  to  \i»  hick 
of  imndlelism  with  the  oth^r,  and  to  the  neei'ssity  of  tilting  the  pel  via 
and  curving  tiie  spine  iti  onlcr  to  bring  the  fo*M  to  the  ground  ;  but  io 
a  few  eas<»s  p:itients  have  also  snfl'inHl  fmiii  p«-r*tistenl  pain  aggmxTitcd 
by  use,  and  even  from  nnmbncris  «»r  paralysis  due  to  pressure  on  a  ncr^'e. 

In  the  dorsal  disl<>eation.s  thentlittide  of  the  limb,  flexion  and  abduc- 
tion, adds  eonsidcnddy  to  the  actual  bliortening,  and  the  patient  niav 
l>e  unable  to  walk  without  crutches  or  a  support  attaehe<l  to  the  eofe 
of  the  shiie.  Ii»  unrHluce*!  HUprHpubio,  supnic<»tvloid,  and  obturator 
dinlocations  the  attitmie  U  often  lesii  faulty  and  in  a  DUinl>er  of 
the  limb  has  t>een  very  nervicetible. 

HABITTJAL    DISLOCATIONS. 

A  eonsiilerable  ntimbcr  of  cases  have  bci*n   n*porfe»l   in   which 
hip  eould  be  voluntarily  ditiloc&t^sl  by   mu^'utar  eoutrucLiun  ur  bjr 
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pressure  upon  the  tr>ot  when  me  iimh  was  placed  in  a  certain 

Attitude,  or  in  wliu'h  ilit*  dislociitioii  rtMMirn^l  involuntarily  during  use 
of  the  limh.  IVriur'  cijlit?oted  tifteeii  «i?*'s,  more  or  jetss  authentie, 
including  one  oUftervtxl  by  himself  and  ••xhibited  to  the  S«H*i^lf'  do 
Chirurgic,  and  Hamilton  nine  additional  ones.  In  some  the  |>oculi- 
arity  elejirly  foHo\ve<l  a  traumatic  diftlooation,  in  others  it  was  the  con- 
pequence  of  conj^nital  or  actjuired  altcnitions  in  (he  constituent  parts 
\i{  the  joint.  Only  tlie  former  will  lie  here  considenrd,  the  latter 
belonpn^  more  strictly  in  the  classes  of  spontaneous  or  pathologit^l 
diHloo:itions. 

The  two  most  satisfact*jry  exaniple-s  are  one  observwi  l»y  Higrlow' 
and  another  tpiotefl  Uy  htm  from  a  rejiort  furnirth*Hl  by  Dr.  E.  M. 
Mix)re  ;  both  were  dorsal.  In  Bigelow's  case  '*  the  hip  was  dislocate<] 
while  the  le^s  were  crossed,  a  wagt>n  in  which  the  nuin  wa^s  riding 
having  pitche<l  into  a  hole.  In  a  few  hours  the  hip  wa.s  rotluceil  by 
flexion.  Eight  davs  after  the  ac4^ident,  in  attempting  t4)  walk  up*in 
the  limb,  it  was  again  imrtially  luxatcii,  wlieu  ttie  patienl  himself 
replaced  it  by  pushing  against  it  with  one  han<l  and  pres^ing  with  the 
other  against  his  knee.  Since  that  time  both  luxatitm  and  reduction 
liave  been  comparatively  estsy,  and  the  patient  now  displiu^es  the  head 
uf  the  bijue  backwani  u[>on  the  edge  of  ihe  socket  by  muscular  action, 
and  re<luces  it  by  ihniwing  the  leg  out  sidewise.  The  luxation  is 
sometimes  attendeil  with  pain,  and  the  prominence  caused  by  the  head 
of  the  luxate<l  bone  is  sensitive  to  the  touch.  The  displacement  is 
rather  a  subluxation,  and  the  limb  exhibits  slight  flexion,  shortening, 
and  inversion.** 

Dr.  Mo<*re'»  patient  was  a  soldier,  who,  while  "skirmishing  up  a 
hill,  fiprang  back  su<!denly  to  avoid  the  gim  of  a  comrade  in  advance. 
His  left  f«K>t  lKK?anie  entangle<l,  and  his  weight  dislocateii  his  hip.  He 
felt  the  injury,  and  sup|)ost»tl  it  out  of  joint.  Sime  amirades  pulled 
it  in.  He  imme<liately  resumed  skirmishing,  and  marchetl  seven  milea, 
fmm  10  A.M.  until  *5  P.M.  He  lay  ilown  at  night,  and  went  on  duty 
the  next  day»  sharn-shooting,  crawling  all  day.  He  continued  this 
kind  of  duty  five  aays,  and  rcturm^l  t/)  camp,  when  he  was  imme- 
diately ptit  in  intrenchmcnt^,  and  worked  two  davs  and  two  nights. 
.\flerward  he  went  on  picket,  an<l  ent<»red  the  hospital  on  the  sixteenth 
day  ufler  tlie  accident.  At  prt^sent  he  can  luxate  the  hi|>-joint  at  any 
time,  ant!  does  it  by  pressing  the  fiwH  on  the  floor  to  fix  it  tirmly.  oon- 
tracling  the  adductors^  and  throwing  out  the  pelvis.  The  hesid  sud- 
denly leaves  the  acetabulum  and  gfH»s  on  the  dorsum  ilii." 

As  no  autopsy  has  been  rc[K)rttMl  in  any  such  case,  the  explanatiim 
of  the  jMH'idiarity  (^m  only  Iw  inferred.  It  is  probable  tliat  the  n-nt  in 
the  c'afisule  is  insulliciently  repairetl,  and  the  e«lge  of  the  acelahutum 
lowered  at  the  \m\\t  where  the  head  of  the  femur  escapes. 


>  Prrirr      Ui.  11    Ji:  U  S.k:.  i!i-  Olir.,  ISSO^  Vol.  Z.  p.  12. 
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TREATMENT  OF  OLD.  UNREDUCED  DISLOCATIONS. 

Hamilton  coIkH^tod  fij\ecii  auses  in  which  it  was  rhiinwd  flint  reditu 
tion  liud  btx'n  suiri^Hsfully  aec^omplislied  after  tlic  la|>H4'  of  lon^^  prriottis 
and  shows  that  but  few,  if  any,  of  tiicm  can  Ih.*  lU'crmtl  t^u^twortlly ; 
in  a  niuul>or  of  them  the  dinlocation  wa*^  clearly  not  traianatio-,  and  in 
the  others  the  reporti*  are  brief  and  unsatisfactory.  Sir  Antley  Cooper^* 
statement  that  eight  week(»  was  the  wriod  afier  which  it  woald  he 
inipriideiit  to  attempt  reduction  ba^i  i>een  taken  rather  too  literally, 
and  tlie  wmnder  judj;ment  i:^  that  the  question  i.**  to  Ijc  deterratDed  by 
other  farts  than  the  i^lmple  len^h  of  time  that  ha.-a  elapi>4c<],  ftoch  aa 
the  distance  of  the  head  from  the  acetabidiim,  its  mobility,  the  ilegree  of 
tiic  inflaninintork'  reaction,  the  us<'fulne88  of  the  limb,  and  the  hadth  or 
constitution  of  the  {xitient. 

The  oi>erative  meaflures  that  have  been  employed  cither  to  effect 
re(hiction  nr  to  improve  the  functional  condition  of  the  limb  arr  tFjMi 
arihrotomy,  osteotomy  or  fracture  of  the  nec-k  or  Hliafl,  and  excisao  of 
the  iiead  or  of  tlie  head^  neck,  and  Inx^hanter. 

The  first  is  applicable  to  relatively  recent  case*  which  are  tboa^l 
to  be  not  al>solutcly  irreiUicible,  to  l>e  supplemented  in  aiM^  of  failure 
by  excision.  The  others  are  applicable  to  (»lder  ca.s4is,  lu*  inliiativc 
measures  designed  to  impmve  the  position  of  tlie  limb  ami  make  it 
movable. 

Resort  to  open  arthrotomy '  ap|H*ars  to  be  increasing  quite  napidlv. 
The  earlier  rcsidt.s,  within  the  antiseptic  period,  wen*  nnt  CivocBblt« 
rtnltiction  failing  in  alxMit  twtMhinln  of  the  attempt.s,  with  9ub9t<|Ocni 
resort  to  excision  of  the  head,  but  changes  in  the  technique  have  bnmjirht 
improvement.  Tlie  important  Victors  are  (1)  an  operative  metho*!  which 
will  give  free  actress  to  and  jx-rmit  easy  removal  of  the  cil^stacles  jw  that 
forcible  manipulations  and  c<»ns<*queut  lacenititm  M'ill  not  lie  arw^earr, 
and  (2)  sncces-iful  aso|>sis.  The  first  mininiixeB  the  chance  of  dttith  by 
»lnM»k  ;  the  second  Ih  essential  to  the  maintenance  of  mobilitv  in  tl>e 
joint  and  the  securing  of  a  good  functional  result,  l>eaide8  avoiding  the 
later  risks  to  life. 

The  imywirtant  ohstaclcfl  earliest  to  forra  are  adheacms  and  eicatHoe% 
mainly  on  the  side  toward  which  the  head  has  been  (lisplac^yi  ;  latCT" 
and  less  frequent  ones  involve  tlic  socket  and  the  portion  of  the  ca|»iule 
wliioh  crosses  it,  and  the  retrartion  of  the  niUHcles  ehortcne<l  by  the 
displacement.  It  is  often  difHcult  to  find  a  method  of  appnijich  whIi-Ji 
will  make  it  easv  to  deal  with  all  thcM'  obstacles,  for  they  mav  lie  oo 
op|>ositc  sides  of  the  ueck.  It  is  also  imp<irtant  not  to  damage  tnr  peri- 
osteum of  the  neck  and  the  futii  (Mirts  at  it-s  Uise,  h*st  the  dr^trurtioo 
of  their  vessels  should  cause  pct'nisis  of  the  head,  as  bus  liappi^nid  in 
several  wises.     A  forcible  attempt  to  nduce,  punIrhI  to  the  prutjucttna 


'  For  biblioKrapby  nee  1st  edttioD  ;  Kim.  Rrilriifcr  i«r  klin.  (^hlr.,  IM*.  vol.  It.  p.  S37; 

Xfarrift,  AnnnU  of  Surx'^ry.  8»|it«ubcr.  1«U;  l:^'>gcl,  Arrh    fTir  Vlin.  (tiif  ,  T**"?)?.  |k  tt>; 
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of  lacerations,  should  not  immediately  precede  the  operation  or  fi»rm  a 
large  part  of  it,  K»st  suppuration  !*hv>uid  eunne  notwithstandinp  anti^rpiie 
precautions.  It  is*  noUworthy  that  suppunition  otTiirnnl  in  half  of  the 
twrenty-four  erases  collccto<l  hy  Iloflinper. 

The  incit^ion'4  employed  in  dorsal  dislocations  have  been  a  fitraijrht 
anterior  one  aUmf^  the  Inner  side  of  the  sartorius^  a  ]M)sterior  one  from 
the  Iwise  of  the  trochanter  to  its  tip,  passing  thence  backward  |mndlcl 
to  llie  fibres  of  the  ghitiuas  (K<K?l(er*8  resection  ineision),  and  ti  convex 
ext^-rnal  one  (Oilier),  the  centre  of  which  pati.ses  two  and  a  half  inches 
(Kydygier)  below  the  tip  of  the  trochanter,  its  j>osterior  p«>rti*)n  runninjr 
toward  the  jiotsterior  superior  :spineof  the  ilium,  ami  itt*  anterior  toward 
the  anterior  superior  spine.  The  trochanter  is  cut  off  obliquely  and 
refle<:ted  upward  w  ith  the  attached  muscles.  Hydygier  says  this  ^ives 
a  fiill  cxpoHure  of  and  easy  approach  to  tlie  head  and  d«»cket,  ami  the 
obliquity  of  the  lM>nc  section  permitn  the  fragment  to  Ih*  bron^ht  liack 
into  amtact  even  if  not  fully  uito  place  and  tluis  favt>rs  Ixiny  reunion. 
Each  incision  has  ita  partisans,  and  each  probably  its  mure  suitable 
caaeii. 

The  straight  anterior  inciition  has  been  used  in  obturator  dislocations. 

Excision  of  the  head,  or  of  the  h(^,  neck,  and  tnx-hantcr,  has  been 
done  in  a  cousidenible  number  of  cases,  either  primarily  or  af\er  tlte 
tailure  of  an  attempt  to  reduce.* 

Osteotomy,  through  or  below  tlie  neck,  has  been  done  by  Vaii  Wahl 
and  KocV '  and  by  Villoneuve^  after  failure  to  retluce  by  arthrotomy  ; 
in  two  the  reported  result  ^^ls  goo<l,  in  the  ihinl  (Kock)  the  bone 
healed  in  a  faulty  position. 

In  deciding  whether  or  not  to  interfere  in  an  old  aisic*  and  in  choos- 
ing a  meth<xi  if  interference  is  determintnl  up<jn,  scvend  things  beside 
the  mere  fact  of  the  existence  of  the  dislocation  must  be  cousitlercd.  If 
the  limb  is  useful,  if  the  patient  is  not  suffering  from  pressure  effects, 
and  if  he  is  no  longer  young,  prudence  will  often  dictate  absteutitm. 
Qniftii  non  movftr!  Or,  at  the  most,  an  osteotomy  may  Ix' done  to 
briuj;  the  limb  into  a  mort*  couvenient  and  serviceable  po*iition.  If  the 
jttiiient  is  younger,  if  the  dis;ibility  is  greater,  if  the  |>«vsition  of  the 
liead  causes  serious  prcssun?  effects,  reduction  by  arthrotomy  nmy  l)e 
attemptiil,  with  the  aetermiimtion  to  abandon  the  attempt  if  it  proves 
difficult  and  to  substitute  excisi<m.  But  the  i^nrgeon  must  i-arefully 
conHidrr  the  pr**sent  usefulness  of  the  limb,  the  prulwibility  of  the  use- 
fulness that  will  follow  the  interference,  and  the  risk  to  life  incurred  in 
the  attempt  to  iiupn^ve. 

Sabcataneotis  fracture  of  the  neck  has  never,  so  far  as  I  know,  Ijcen 
intentionally  done  to  correct  a  vicious  position  of  the  limb,  but  in  a 
nurnlxT  of  cases  in  which  it  has  occurred  during  an  attempt  t*i  rc<lucc 
it  hjis  l)ecn  utilizx^l  f4>r  this  purjmsc  and  with  grx.Ml  results,  although, 
as  above  mentioned,  necrvtsis  of  the  head  of  tlie  femur  has  twice  ensuitd. 

ij,....   .,1-     ^.     <►....,    i^^n^^.,   H,.=--*t'    "   -   -•      TsH«,  vol,  ii    •     '-'      <' '    - -t, 
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and  projected  outward  and  dowiiwarri,  tlie  extenml  (HiiidyU*  nrc^p^eutkv 
through  a  wound  in  the  skin  tliroc  inches  lon^.  Thn>u^h  this  wooiM 
the  Joint  :ind  llx*  uniiijurcHl  jHiplitcal  artery  could  be  neen.  ReductiiMl 
was  made  at  once  witliout  diilictdty  ;  recovery. 

Galli's  |>aticnt,  a  very  muscular  young  man,  was  thrown  from  ■ 
horse,  striking  niM)n  the  right  foot  with  the  litnl>  ulxlucU'd.  The  lower 
end  of  the  femur  ha4l  almost  entir4»ly  [klssc*!  thrtingh  the  ?«)ft  [>art-t  on 
the  outer  si<le  ;  the  ligameiitum  patclhe  w:i.h  ru|>tur(Hl.  K«^hi«:tiou  w&4 
made  and  the  patient  reeoven?<i. 

The  causes  of  the  incomj)letc  form  ai^e  similar  to  thoM*  of  llie  out- 
ward dislocations  :  lateral  flexion  of  the  knee  or  a  l>l(»w  ti|»on  tlie outer 
side  of  the  tibia  or  on  the  inner  side  of  the  condyle  of  the  femur. 

In  a  ejLse  quttted  from  Cooper  by  Midpiigue'  in  which  there  wm  aUo 
rotation  inward  of  the  tibia,  the  soft  piirtt*  coverinjj  the  external  con- 
dyle of  the  femur  iK'hind  and  externally  had  l)een  ruptured.  The 
limb  was  :iniput4ite<],  and  dis.^ection  shnwe<l  a  large  rent  in  the  vastus 
cxternuH  immtMliatrly  al>nve  itn  insertion  upon  the  patella  ;  po^terioHy 
the  capsule  and  giifttrocucmiuH  were  ti^rn  ;  the  laternl  and  crucial  liga- 
ments were  intact. 

The  Hvmptoms  of  the  incomplete  form  are  the  projection  of  Uic  bcjul 
of  the  tibia  on  the  inner  sifle  and  of  the  external  rondylr  of  the  femur 
ou  the  outer  side.  The  leg  may  l>e  inclined  outwanl  or  inward,  nitatcd 
inwarti,  anti  more  or  lesw  flexed. 

Reduction  appears  always  to  have  been  effected  without  r  -  '  ijflj. 
eulty  by  traction  ar»d  cf»aptative  pressure  ;  and  the  only  hj.-  une 

in  the  prngnosis  arises  fn»m  the  rupture  of  the  internal  hitcral  li^attM*nt, 
for  if  its  re|mir  is  not  thonnigh,  or  if  the  limb  is  prenmlurrly  umrd, 
the  leg  tends  to  deviate  outward  (kn<M'k-knee)  under  the  weight  of  the 
body.  It  would,  therefore,  be  advisable  to  support  the  joint  for  a  long 
time  by  means  of  a  brace. 


ANTERO  LATERAL  DISLOCATIONS. 

Ant^ro-latcnd  dislocations  constituted  in  MalgalgncV  claaefiftcatAiMi 
a  separate  class  of  very  mre  ow.-urrence,  the  tibia  In-ing  dispInc*od  for- 
ward and  outwnnl.  Of  the  latter  form  he  found  only  one  rvo»r\WHl 
example  and  tluu  a  dimbtful  one.  In  the  very  rare  examplea  of  ctift- 
lot^tion  forward  and  inwanl  no  .'special  feature!»  appear;  and  the  nmr 
may  \\e  said  of  the  etjually  rare  dislocations  backward  and  otttacanL 
They  may«  therefore,  be  treated  as  belonging  to  the  forward  and  back* 
wani  dislocations  respectively. 


DISLOCATIOlfS  B7  ROTATION. 

In  this  form  the  dislocation  is  charactcrijEcd  by  a  rotation  of  tbe  Sef 
al>out  its  longitudinal  axis  or  nlMuit  a  parallel  axis  passing  through  tfar 
centre  of  one  of  the  condylar  surfaws  of  the  tibia  ;  in  the  fomicr< 
l>oth  condylar  surfacx'S  are  disphiocd  from  their  i*orn*!>^ponduie 
dyles,  and  the  disUKnition  is  said  to  be  complete;  in  the  mttrronly 
of  them  is  thus  displaced,  and  the  dislocation  ia  said  to  be  ii>ci»mplf4e. 
'  Cooper :  Quoted  hy  Bt»liai£ue,  loe.  dt^  p^  WSl 
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fn»in  ihcm  by  Vemeuil/  and  afterwunl  stuflitKl  in  tlofail  by  some  of 
Ills  pupils,  (^|Mri;ilIy  Reoliii*,*  When  the  pnnilv^jirs  involves  all  tlie 
muscles  of  the  liip  the  joint  becv>mos  loose,  nml  the  feriuir  may  be  di*- 
plaeofl  and  replace<l  at  will,  but  when  only  :i  jMirt  of  the  nuiseles  are 
paralysed  the  eontnietlon  of  the  other?*  leads  to  a  j>ermanent  diKplaec- 
nient  If  the  |K>Hterior  mnseles  are  panilyzeil,  and  the  ndduetors 
remain  iu  goiMl  eoiMlition,  the  dislonition  is  dor«d  ;  if  the  adduetoi's 
arc  |Miralyzcd  and  the  glutei  remain  i*<->iind,  the  <lisloeation  i^  fiirwurd 
up«>n  the  pubis.  One  of  the  cases  observed  by  Hcclu?:  rnav  be  taken 
as  a  pmkI  example  of  one  form  ;  a  child,  which  had  previouply  been 
healthy  and  well  formed,  was  attacked  at  the  age  of  seven  years  with 
hijjfh  fever  and  a  paralyui?*  wliich,  at  first  general,  became  loc:ilized  in 
the  glutei  and  the  other  pelvi-trcK»hanteric  muselen  ;  the  other  group*, 
edjMvially  the  adductors  of  the  thigh,  recovered  their  activity  ;  a  well- 
miirkcd  dttrsal  dislixsition  foUowc*!.* 

In  a  case  rejxjrted  by  Bp.iiltord,*  a  girl,  eighteen  month*)  oM,  the 
right  thigh  wa?*  flexed  and  aUluctetl  at  «a  rignt  angle,  the  adductors 
were  j>andyKed,  the  glutei  and  tensor  vaginie  femoris  .souml.  The  hcail 
of  the  femur  could  be  felt  in  the  groin  u|M>n  the  sn|K*rior  nimus  of  the 
pnbifl  midway  between  the  syraphyais  and  the  anterior  superior  spine 
uf  the  ilium.  Iteibictiou  was  etfeeted,  but  the  limb  remained  almotst 
powerless. 

The  cases  should  lie  treated  by  prt)mpt  reduction,  if  [wssible,  and 
the  maintenance  of  the  limb  in  an  attitude  that  opposes  recurrence. 

In  three  cases  reiwirted  by  Rosit*  iu  1885,  at  the  Congress  held  at 
Strasburg,  the  jKiraiysis  wa.-*  due  to  spinal  diseane  ;  in  one  of  them  tlie 
patient  produce<l  the  di.slocation  by  swinging  his  leg?*  forward  while 
walking  with  crutches;  in  the  other  two  the  dislocation  took  place  in 
bcil  without  appreciable  cause. 

The  limitation  of  the  |iaralysis  to  one  group  of  nmsclen  ia  to  l>e 
explained  by  the  fact  that  the  adductors  ai^e  suppliei!  by  the  obturator 
nerve,  a  branch  of  the  bmibar  plexus,  and  the  posterior  muscles  by 
branches  of  the  scleral  plexus,  and  that  the  medullary  ccntrcH  of  these 
nerves  arc  at  different  points  in  the  copil,  that  of  the  former  bt»ing  at 
a  higher  point  timn  the  other,  probably  at  the  up|ier  part  of  the  lumbar 
enlargement. 

DisloinitioDs  due  to  destruction  of  the  bony  parts  of  the  Joint  by 
tnl>orcular  disease  are  corajxinitively  common ;  their  consideration 
iH'liHii^  nillicr  to  the  subject  of  discsise  nf  the   hijHJciint. 

In  like  manucr  the  consideration  of  those  dislocations  which  follow 
clmngT*^  in  the  Umes  priHluced  by  chnniic  rheumatism  or  dry  arthritis 
or  in  ntitxia  l)elongs  to  works  u|>on  th»wo  subjcctit.  The  alterations  in 
the  shape  of  the  bones,  cither  by  atrophy  or  by  hypertrophy,  arc 
8o  mark(Mi  that  retbiction  or  maintcnan<*4*  of  rwhiction  is  irnpts^iblc. 
In  dry,  or  deforming,  arthritis  not  only  are  all  the  ctmstituent  part«of 

■  Vpmcail :   Hull,  do  U  Htnivi^  t\v  rhtntrvio.  ISfie. 


•  Kcc-lu*  :   llrwiv  ilo  Mt'd.  H  ill-  rhlf..  ISTS. 


17(i. 


•Swf  mpcr  br  Kirvwitki,  \rcb  fur  khn.  <."hir..  iwfji.  vol,  xxxtII.  p.  346. 


Su 


*  Brwlfunl  :   Hi«lon  Mctlkral  timl  Surutcftl  Juurn»l,  ISKt,  vol,  OYiii,  p,  721. 

*  Uoaof  .  Quoted  by  Forgut.-  uud  Mttubtmc,  lex:,  vit.,  |>.  43. 
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fan*  of  the  external  condyle,  Us  anterior  aiirfaoe  being  dircctotl  outwunL 
There  wils  one  inrh  whoHrninfj,  und  the  aiit47ro-p4Mterior  diamctrr  of 
the  joint  wum  nolahly  incream'd. 

Rethiction  was  eanily  otfofted  by  flexinjj  the  leg  a  little,  ilien  rodting 
It  inward  and  pressing  the  head  forward,  and  (inally  extending. 

There  was  a  tendency  during  the  Krst  fortnight  to  nubhixation  baek- 
wanl  and  ontwanl ;  a  gypduni  dressing  was  worn  during  thi»  Wfcood 
fortnight,  ami  on  its  removal  the  tendency  had  ccaxnl.  At  the  end  of 
six  weeks  the  jwtient  eouUI  walk  with  a  eane. 

The  case  differs  fi*oin  the  pnvcding  one  in  the  additional  IwckwanJ 
and  (Hitwanl  displactmient  of  the  rotatcil  leg. 

Ex|»€rinienting  on  the  cadaver,  SulKenhaeher  fonnd  thai  by  roiatinjj 
the  leg  outward  45  degrees  he  got  an  in(x>n»plele  dishxTition,  nix:<>n]|M* 
nie<i  by  the  appearance  of  a  small  fragment  of  iM^ni*  tindrr  the  int4Ti»| 
condvle  similar  to  that  objterveil  in  his  Gis**,  an<l  tlial  ihfn  bv  hvpi-r- 
extensinn  he  could  make  the  dislocation  completi?  and  exnrtiv  like  l\mi 
of  his  patient.  The  lesions  found  on  dissinlion  iliHen^l  from  tboMe 
n(»teil  by  Dubronil  and  Martetli^re  in  this,  tliut  the  enictal  liguni«*nu 
wore  ruptiire<l  and  the  external  lateral  ligament  nntnrn.  The  •^tnall 
movable  piece  of  bone  ])rov«^l  to  l>e  the  part  of  the  int**mal  omdyle 
to  wldeh  the  internal   lateral  ligament  was  attached. 

In  a  ease  re|H>rted  by  lioursier*  still  another  variety  is  shown,  the 
rotation  taking  place  about  the  internal  condyle  as  a  centre.  The 
patient,  while  »ta.nding  with  the  outer  &ido  of  hit*  right  lee  re-iiiog 
against  the  cros&-biir  of  a  pair  of  8kids  by  which  he  was  unloading  a 
large  cjisk,  was  overthrown  by  the  rapid  ilescent  of  the  cask  which 
struck  against  the  inner  Hide  of  the  right  knee.  The  |iain  was  rcrr 
severe,  and  Avhen  raised  by  his  <Himpanion6  he  was  unable  to  8taniL 
Tlie  knee  ai>peared  a  little  enlarg»'d  transversely  ;  the  ext^Tual  cn^ndyU* 
overlapped  the  cnrresjvinding  articular  surfacv  4»f  the  tibia,  fonnii^a 
rather  large,  hard,  rounded  ])rominence.  The  [vitclln,  (mnly  fixoti  upon 
this  condyle,  was  placed  obli*piely,  its  external  Uinler  tending  to  lom 
forward.  The  relations  of  the  internal  <.N»ndyle  and  inner  "  •( 
the  tibia  were  normal.     Paljwition  was  jminfnl  along  tlie  iin  lar 

line,  especially  at  the  4intcr  side.  Vi»luntary  movement  wiw  im|»o>*i6le. 
Passively,  Hcxion  could  be  made  n«irly  to  a  riglit  angle,  but  wa>  vrry 
painful ;  the  limb  <;oidd  not  be  completely  ext^'udeil,  and  then*  nran  D<» 
notation.  No  i*ign  of  fracture.  lieilucti»PU  was  easily  nuwlv  umlcr 
anaesthesia  by  slight  traction  and  inwar<l  rutati(»n  of  the  Ic^.  The 
patient  recovered!  c«tmpletely. 

Another  case  has  Ihxmi  rejiorted  by  Maxel.'and  Malgaigue  qiKit«»  tfar 
aceountrt  of  two  s|>eeimcns  of  old  nunnlueed  dishM!:itions  given  by  Oinl- 
man  an(i  IV'treqnin.  Of  the  former  it  is  only  Niid  tliat  "  lliv  leg  ivu*  un* 
dergonc  complete  outward  rotJition,  so  that  the  ftM^  |Mjinti*  directly  ouV- 
ward,  the  heel  corresponding  to  the  hollow  of  the  <»ther  foot,  and  the 
articulation  of  the  knee  cms'-ing  its  natund  j»osition  at  right  angb-*.** 

Still  another  varirty,  displaivnient  forward  of  (ho  inner  side  a>f  tlir 
head,  the  outer   remaining   in  place,  has   been  reeently  reported   by 

*  Bnnrsier:  Joiirn.  de  MM.  Ac  BcmliiAux,  It^VHa,  vol.  xLL  p;  iiS.%  ijuut<«l  t»r  t*tiliiMiC 

*  MmwI  :  MontiwlUur  M6dic»l,  \tm,  vol.  x.  p.  7lt. 
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DISLOCATIONS  OF  THE  KNEE. 

Forward — Badcwurd — Lateral — Antero-latrral — By  Rotation — Difllocation  of 
the  Semilunar  Curtilages — Congenital — Spontaoeoua  or  Pathological  l)i«- 
locationa. 

Anatomy. 

The  knee-joint  may  be  regardwl  as  composed  of  two  joints,  of 
wliirli  one  is  Ibrmetl  hy  the  putellu  and  femur,  the  other  by  the  femur 
and  til>ia  ;  and  the  latter  is  comiM>ped  of  t\v(»  iviii^,  differinff  8<»mewhat 
from  each  other,  each  of  which  is  formed  by  one  of  the  conayle?-  of  the 
femur  and  the  cijrreiiponding  |»ortion  of  the  upj»er  surface  oi  the  tibia. 
The  condyles  of  the  femur  are  sepnnited  frt>m  each  other  by  the  inler- 
e<mdylar  notch,  and  between  the  condylar  surfaces  of  the  tibia  is  a 
depression  which  is  interrupted  in  the  centre  by  the  spine. 

The  ligaments  which  bind  the  femur  t<»  the  tibia  and  fibula  are  the 
external  and  internal  latci-al,  the  |>osterior,  and  the  crucial.  The 
internui  Intend  ligament,  long  and  flat,  extends  from  the  internal 
tuberosity  of  the  femur  to  the  inner  side  of  the  hhafi  of  the  tibia  ;  the 
external  lateral,  more  rounde<l  and  cord-like,  extends  from  the  exter- 
nal tuberosity  of  the  femur  to  the  head  of  the  tibula,  overlying  the 
tendon  of  the  j>opliteus  above  and  being  embrace*!  by  the  tendon  of  the 
bicepfi  below.  The  short  external  lateral  ligament,  lying  somewhat 
more  deeply  and  piwtcrior  to  the  other,  is  attiiclitnl  above  to  the 
side  of  the  condyle  and  Iwlow  to  the  styloid  pnKx*ss  of  the  fibula.  The 
posterior  ligament  is  attache<]  alK)ve  to  the  upper  part  of  the  inten-on- 
dylnr  fossa  of  the  femur  and  below  to  the  |K)sterior  margin  of  the 
head  of  the  tibia.  The  rnicial  litranients  extend  from  either  side  of 
the  interc«)ndylar  notch  to  the  dep^es^ion  in  front  of  and  behind  the 
spine  of  tlie  tibia.  In  full  extension  of  the  knee  these  ligament*  arc 
mntle  tense,  but  in  flexion  at  a  right  angle  tlie  lateral  ones,  espe<'ially 
the  external  lateral,  are  relaxed. 

The  semilunar  fibnHcartiIag<»rt  are  intni-articular  structures  attacluHl 
to  the  head  of  the  tibia  at  their  outer  margins  and  ends  and  having 
(rve  smfM)th  surfa<-cs  alwtve  and  l>eIow ;  they  are  triangidar  on  vertical 
section,  the  |H^riphci*:il  iMtnler  bt»ing  thick,  the  central  thin  ;  as  they  are 
rings,  not  disks,  each  Iwives  the  corn'S|Hmding  condylar  surface  of  the 
tibia  unct)vere<l  at  the  centre.  The  internal  i»ne  is  semicircular,  and 
its  ends  arc  attach(*fl  in  front  of  and  behind  the  spine  of  the  tibia 
reflpeetively  ;  the  external  one  is  nearly  a  complete  circle,  and  its  ends 
are  attache<i  to  the  spine  of  the  tibia  In'twcen  tnose  of  the  internal  one, 
its  po*?terior  cud  is  also  attacluNl  to  tlie  inner  condyle  of  the  femtir  in 
oonnection  witli  the  {KMterior  crucial  ligament.    The  extenial  cartiUkge 
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F»g.  1.— AnLortor  DI»locatfon  of  tho  Knee. 
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young  woman  who,  while  carrying  a  hiiivy  iMutket  on  her  iMwlCf 

dt'uly  douhlcr]  up  under  it.  Ti»o  rijj^hi  til)ia  wils  so  <■• 
catwi  outward  tliat  ilw  cuitire  upj)er  articular  wurtare  yi  ■ 
that  von  Pitha  could  easily  lay  four  tiugers  ujM>n  it.  Ihc  i^kin 
tightly  and  smoothly  stretched  over  tlie  articular  suH'aoe,  aud  was*  coo- 
tinuoii!?  at  a  sharp  angle  with  tliat  of  tlu*  hido  of  the  thigh  ;  the  cdee 
of  the  til)ia  threaL4MU'd  to  rut  tlirtiugli  tlie  teuKt%  thiu  hLId,  autl  in  Wsm 
manner  the  internal  oondvle  of  tlie  femur  project<?<l  ahniptly  over  ibe 
leg.  The  patella  was  di.sptaee^l  outward,  and  was  plaeed  oblU|tielir, 
almost  transversely.  Rwluctitin  was  extraordinarijy  easy.  The  reac- 
tion was  so  slight  that  the  |Kitient  led  the  hofipital  on  th«*  next  day. 

His  strcond  patient  was  a  robust  young  man  who  reeeivcii  liis  injiinr 
by  springing  to  the  sidewalk  from  an  overturning  wugcui;  the  M-mp- 
toms  werc  similar,  reiluetion  ca**y.  Hugiies's  and  MrKi^nxicV  ra."*** 
were  also  similar  in  appearaiu'o  and  ease  of  reiluctioii.  Hughc«*« 
patient  died  promptly;  McKenzie*s  recoverctl. 

In  the  ineomplete  form  cmly  a  part  of  the  head  oil  thr  tibia,  itnudir 
all  the  outer  lialf,  projects  beyond  the  side  of  the  extt^riml  coodyle  of 
the  femur. 

The  e*)mmone-st  cause  is  outward  flexion  of  the  knee,  abdueiion,  \m^ 
dueed  by  a  fall  upon  tl)e  fix>t  or  by  the  pressure  of  ti  heavy  weight  iiiKin 
the  posterior,  or  by  a  blow  upju  the  outer,  side  of  tlie  knee  ;  in  the  lat- 
ter e,ase  the  blow  is  probably  received  up<ai  the  lower  end  of  the  femor 
and  not  U]>on  tiie  tibia,  A  rarrr  eau^i*  is  direct  violence  acting  tnnii- 
versely  u|X)n  the  outer  side  of  ilie  lower  end  of  the  fenmr  or  the  inner 
side  of  the  heiid  of  the  tiliia  without  <-:ui.^ing  lateral  intkH'titm  (Annan- 
dale).  The  nnhJe  of  prtKluctiim  apiM»jirs  to  be  rupture  of  IJie  intenial 
lateral  and  ])erhapH  of  the  crucial  lig:iments  by  abduction  of  the  1^ 
followwl  by  the  lateral  gliding  of  the  articular  surfaetw. 

The  only  rejMirtd  of  direct  examination  of  the  injured  joint  art*  fur- 
nished by  Hargrave*  and  Rmn,  quoted  by  Mnlgaigne,  and  by  WelLk* 
Ilargrave's  patient  died  on  the  lifly-tliinl  dny^  after  suppunition  of  tint 
joint;  the  interr»al  latend  ligament  was  eompletely  ruptur^sl,  the  exter- 
nal partly  torn  ;  tiic  anterior  crueial  lorn  aerL>ss,  the  |Hi«teni*r  enicial 
and  the  ligament^;  of  the  |mtella  intact.  Iionu'«  niim  an  old  unnE^luned 
dislocation  ;  he  says  all  the  lignmcnta  were  intact  and  that  iIm*  extrmal 
ctuidyle  of  the  femur  reste<l  up<:)n  the  cre-^t  of  the  tibia.  In  \VrlU% 
case  a  large  stale  of  bono  was  torn  fnun  the  inner  side  of  i '  ual 

condyle  ;  the  jKitient  died  on  the  fourth  day  in  <.*onse<jML-uci' .  ;   ^      .  <  oe 
of  the  limb. 

Instesul  of  being  directly  (tutwan!  the  displawmeul  may  aI«o  be 
eiomewhat  backward  or  forwanl.  When  (TomptMind,  the  wiMitMi  hotf 
alwavH  l>cen  on  the  insitle.  In  one  eotn|M>uud  ca.M.\  N  **  ^  'Se  yni*- 
litoal  artery  was  rupture<l  and  tli(r  jKilient  dii.**!  aftrr  an  ,  i. 

Symptoms.  The  ^^ymptoms  are  more  or  le?^H  miirktMl  io  ^ui'omlanfv 
with  the  degree  oi'  the  displaeemmt  ;  tJie  internal  cxmdvle  of  tlwr  femor 
projectis  more  or  leas  markedly  on  the  inner  side,  and  the  outer  part  of 

*  Httrcrmvo:  DnMIn  QiiHrl«<rly  .Totirtml  Mml.  Scl^  IMSO;  vol.  it.  |^  473. 
'  Wvll«:  .Amcrlmn  Journal  of  tho  Mt*dfrjtl  Holnncai,  liOt,  rol.  x.  p.  2Sl 

*  Siou:  AnnalM  Hfd.  dii  OklvBdiM,  1H76,  qaulwl  by  Poiuml 
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jiio  made  additiunnl  groups  of  interiuediate  forms.  The  disloca- 
tion may  Iw  cittnnlctc  or  iuconiiiloU*,  simple  or  comixiund,  A  tabula- 
tion which  I  nm<K'  by  tht?  aid  of  the  references  to  periodical  lileniture 
in  I  he  Inrirx-(*iU(tht/ur  of  t/ir  Sttrf/cou-Urneffrfu  Lihrart/  showe*!  that 
of  114  trnunmtic  caj?cs  the  <Uslocnition  was  forward  in  .52,  backward 
in  34,  outward  in  21,  inward  in  4,  **  lateral "  in  1,  and  by  rotation 
in  3.  In  21  of  them  the  dislocation  woij  compound;  11  forward,  4 
backwanl,  *>  outward. 

The  injury  is  very  rare  in  childhood,  the  two  youngest  patients  in 
niy  lii^t  l»eing  a^nl  ten  an<i  eleven  res|>e<nively  ;  it  is  of  exct^ptinnal 
gravity  l)ecau.He  of  the  size  of  the  joint,  because  it  is  usually  caused  by 
great  violence,  and  l>ecause  of  the  fnMjucmT  with  which  it  is  com{K>und 
and  with  which  tlie  popliteal  vessels  are  injured.  Amputatitm  has  Ijeen 
re&ort«l  to  in  a  large  projHjrtion  of  cases.  Simultaneous  dislocation 
of  both  ktxeQS  Ims  been  oh.serve<l  in  a  few  cnses. 


DISLOCATIONS  FOBWAItD. 

These  may  he  complete  or  incomplete,  nimple  or  oompouml.  The 
complete  st'cm  to  1m'  ver)'  much  rarer  than  the  incomplete;  the  c<>rn- 
jMKmd  iKH-'Ur  iu  an  exef|»tionaily  larjre  pro[H»rtion,  IS  |)er  cent,  in  the 
tabulation  just  given,  an<l  the  woiuid  is  habituallv  made  by  rupture  of 
the  S4dt  [larts  posteriorlv  where  they  are  stretcluMl  ai:ross  the  projecting 
condyles  of  the  femur  in  hy|Krextonsion  of  tl»e  leg. 

The  cause  may  be  either  hyperextension  of  the  leg,  or  violence 
re«'iv(Kl  u|K>n  the  front  of  the  thiph  or  the  Ijack  of  the  leg  near  the 
knee.  The  former  ap|H'ars  to  l>e  much  the  more  comnjnn  ;  in  it  the 
tibia  turns  n|>*>n  its  anterii)r  margin  as  a  eentre,  putting  the  posterior, 
latend.  and  crucial  ligaments  u|Mjn  the  stretch,  and  after  their  rupture 
it  glides  forward  along  the  ojndyles,  or  the  condyles  sli<le  Ijackward 
along  it.  The  hyperextension  may  l>e  pnxluretl  by  a  force  applicil  to 
the  Uvk  itf  the  leg  or  f<K>t,  or»  more  C4»nmionly,  by  the  jtropuisi<»n  of 
thi'  trunk  and  thitjh  while  the  leg  is  held  stationary  and  upright  ; 
thus,  a  man  running  down  a  hill  steps  into  a  h<»le.  the  leg  eutering  to 
itft  up|HT  third,  ami  falls  forwanl.  In  a  case  of  my  own  the  luitientr 
a  large  heavy  man,  was  standing  in  an  elevat4>r  whieJi  was  suil- 
Hcnly  stopiKHi  while  dcscc-nding  rapidly;  he  receive<l  the  disliK'ation 
without  falling  or  In-ing  struck,  aj>[mrently  by  hy|H'n'Xtensiou  of  the 
kuif.  The  tibia  iivernnle  the  femur  one  and  a  half  inelu-s.  The 
othrr  cause,  din-et  vinlem-e.  may  act  upin  the  fn>nt  of  the  knee  while 
the  leg  h  rither  exten<letl  or  |»artly  tiextnl.  In  another  set  of  i>ases, 
of  which  I  have  met  with  tlie  reconls  of  four  cxampl<*s,  the  mode  of 
pnvlnction  is  not  clear;  the  [uifients  wen^  i^nght  in  rapidly  revolving 
whi*«ls  or  shail>  and  ahirhil  Hroimd  many  time>t,  the  \hh\\  passing  at 
some  |>art  of  its  course  thrt>ugh  a  narrc»\v  space  ;  in  thn-e  of  these  cases 
both  kneed  were  di^h-tcatetl,  in  two  of  tliem  one  diH]o<ration  biJng  for- 
ward, the  other  backward,  and  in  the  third  one  dislocation  was  forward 
and  the  other  inward. 

In  a  ctksc  of  my  own  in  which  the  ]vitient  was  aimilarly  caught  by 
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A  »biift  htf  Wtt»  wciI^hI  iif^inHt  the  ceilings  bat  boC  ctfried  tlmmcli, 
WMvivitig  rurwtinl  diNloctitioiiM  uf  buth  knees,  one  oiBpooiid  on  Ut 
liiiiKf  «UTvi  witli  rti(>tun'  of  all  iIk*  intemHl  btantria^  nraadef  throudb 
i\\  *"<  Will  uh<»vo  the  j(»itit.     lie  made  a  ^rrxid  nwowfTtbst 

t».  '^ttr  innmlvsis  of  the  external  ]M>pliu«l  griHin  petsntad 

iM<  . .  aihI  cxvQtnJ  of  the  knei*  vrns  defective  un  tt^  eidc»  ua  iHfeWJi 

%lik<  iii«i<^-ic«  btti  betm  Uora.  With  the  aul  of  a  brace  for  tliat  knee  and 
ft  niUb«r  mwmA  fcr  tl»  falj  ■  J  anterior  tibial  gruup  faip  wba  ahk  te 

'  the  U^amentH  of  the  joint  \w\  cttwIb- 

best  hackwuni  ;  as  the   ;  t 

dislocation,  witli   rujutii^  wi   a^ 

,  titot  in  which  tlie  upp«*r  arliru- 

hj  it*  |)ositerior  {mrtioa  with 

kW  iDJurv  to  the  ligatoenU  and 

:  m.  tbr  only  atitopeiv,  noe  rvpnrtrd 

alone  >va8  torn,  and  doi 

dw  oUmut  hand,  tlie  uijuHe> 

one  or  btitli  crucnl, 

Ibe  "ire  omapMclj 

•  IH^gMiraona. 

IS  are  laoerated  or 

rf«  may  be  torn 

tba  i«kin  of  tlie  fxipti 

are  nijitun^l. 

bringing  with 

somrtintt-^  a^  if 

nf  the  tibia  and 

^Havo'a'it 


«»  tf  cmpliond  inl«ra<  and 

bt  tarn  eompU'tclr  actfw 

Vevrr?s*   and 

II  uf  them  the  dslo- 

ofca  Mtg^     TSe 

-■IK  'v^H  aanpfojii  tu  {icrform  tu 

""    W  Hlxoii  '*.  nyr  it   fn«T 

il.-.         ,....:, 

by  a  Uin«ib«a. 

followvd  Cbe 

ipfDrtmiities  for  dintt 
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examiuutioii  ndar  death  or  amputation  have  been  numerouA ;  among 
iht!  rcjKirb*  may  Ik*  mentioned  those  hy  Malgiiigne,  Volkmann,'  All>ert,* 
Hirkelt,^  Annundule/  Britlain,*  Madelung/  iSpilliuuuu/  and  Lowe, 
ahove  fjiiotiHl, 

BTmptoma.  The  leg  is  usually  in  almost  complete  extension,  and 
when  viewed  from  the  side  it  is  8een  to  He  in  a  plane  more  or  leas  ante- 
rior to  that  of  the  thigh«  according  as  the  diHhKration  is  romplete  or 
incomplete;  it  may  be  liyporextended  or  partly  flexed,  and  may  be 
rotatc<l  in  either  direction.  The  outlineis  of  tlie  projecting  c«mdylea 
can  Iw  seen  and  felt  in  the  popliteal  s|)ace,  and  alxA'e  the  tihia  in  front 
lii»s  the  |MiteIIii.  more  or  less  horizontal  and  freely  movable,  an<l  the 
ekin  above  it  .shows  marked  transverse  folds;  the  flat  anieular  surface 
of  the  tibia  can  be  felt  on  each  side  of  the  licramentum  |)jitella.  In 
the  incomplete  form  the  deformity  is  let's  marked,  and  the  diagnosis 
may  be  difficult  if  the  n^ion  is  i^woUcn. 

The  limb  may  be  fixed  in  its  position,  or  it  may  be  movable  in  any 
direction,  hy(>crcxtcnHion,  flexion  to  a  right  angle,  or  laterally. 

If  the  skin  is  broken  the  rent  is  trant*verse  and  posterior,  and 
Uirough  it  one  or  both  condvles  may  project,  or  the  finger  can  lie 
readily  passeil  into  the  joint.  The 
main  vessels  an<l  the  internal  pop- 
liteal nerve  commonly  lie  in  the 
intercondylar  notch,  and  may 
sometimes  be  plainly  visible. 

Injury  to,  or  compression  of, 
the  artert*  is  shown  by  the  loss  of 
pulsation  in  the  arteries  of  the 
f<x)t  and  ankle ;  injury  to  the 
nerve  by  loss  of  sensation  or 
Dumbness,  and,  later,  by  clianges 
due  to  defective  nutrition  of  the  limb  and  by  pnin,  sometimes  severe. 

The  course  after  injury  to  the  artery  U  well  ^hown  in  the  report  of 
Annandah/s  case,  tlmt  after  injury  to  the  nerve  in  I^  Dcntu's.* 
Annandide^s  imtieut  cnmjtiaineil  that  the  foot  fell  cold,  but  s<'nsjition 
in  the  t<>es  was  normal  ;  the  dish»cation  was  easily  re<lucc<l,  and  the 
patient  did  well  f<^r  a  week  ;  then  it  was  notified  that  the  foot  was  livid 
and  ri»ld.  Two  days  later  blebs  had  appearc<l  upon  it,  and  tlie  disrol- 
c»mtjf>n  had  advancwl  uimmi  the  leg;  three  days  later  the  signs  of  gan- 
gn-ne  wore  marked,  and  the  limb  was  then  amputate*!  uliovc  the  knee. 
The  inner  and  middle  ctiats  of  the  p<»plitt*al  artery,  which  were  ather- 
omatous, were  torn  about  an  inch  alwive  its  bifurcation,  and  curled 
inwanl  ;  the  vessel  was  plugge<I  by  a  firm  clot, 

Le  Dentu's  jmtient,  a  man  twenty-seven  yirars  ohl,  was  caught  in 
the   bell  of  machinery  and  whirletl  an»und  rapidly,  his  legs  striking 


Kllfmai  nmiitflr  af  frmu 

Anterior  dlakK^luc  ot  tbe  knee. 


>  VolknuuiTi :  Bcitr&KF.  nr  Chlr..  p.  119. 

*  Alh«-K :  Wifinrr  nwt\  Prtmv.  1873.  *  Rirkett :  Uoeat.  WO.  toI.  U.  p^  701 

*  Annanflalo:   tjinrrt.  IMS],  vol.  li.  p.  WX 

»  BrftUin;  I.'  ■  '       "    V-ru}  Qnwtiv,  KW.  vol.  ivUi.  p  OT7. 

•  Madftlancr  !  .   \Vf>rhi-MM'hrifr.  IN7:i. 

'  NpiMnunn     ( '  ■  lop  i|r«  S.-.  MM.,  trt.  Trt-nou.  p  000 

•  L«  Dvntu:  Bull,  do  U  Snr  rir  Cbinintlc.  1^^.  p  501. 
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full  of  a  heavy  case  upon  the  front  of  the  knee.  The  joint  ftupjmratedf 
but  the  |xuieut  rcooverc*!  without  entire  Iosh  of  mobility. 

As  complications,  fractun*  of  tlie  femur  above  the  condjlc»,  Tmlul,' 
and  fracture  of  the  tibia  just  below  the  knee,  Adams/  hnvo  brrti  ns 
ported;  also  rupture  of  the  teud(m  of  the  <itmdri(X'pH  femoriit^  WoWi- 
man,^  Lotwec' 

Symptoms.  The  leg  is  usually  hyjwrext^'nded  ujion  tht»  thigli^  ih* 
autcro-|x>sterior  diau»eter  of  the  knee  notably  increase*],  the  head  of 
the  tibia  placed  behiu<l  its  usual  position,  anil,  in  th(!  comph'tc  dinlom- 
tions,  also  above  the  level  of  the  lower  surface  of  the  t?ondyleA  of  the 
femur.  Tlie  leg  may  also  be  deviated  somewhat  to  either  lude,  aad 
exceptionally  it  may  be  flextHl.  The  head  of  tlie  tibia  can  be  fek  in 
the  piplitcal  space,  and  a  marked  depression  cxistft  below  the  condyles 
of  the  femur  in  front.  The  patella  may  He  against  the  front  part  of 
the  under  surface  of  the  condyles,  or  may  lie  di^placnl  to  the  outer 
side,  or  rotated  upon  its  axis.  The  amount  of  shortening  is  slight  io 
the  incomplete  form  ;  in  the  complete  form  it  may  be  one  or  two  inches. 

Pressure  U|>on  or  rupture  of  the  popliteal  artery  is  mnntfc-stetl  by 
absence  of  pulsation  in  the  posterior  tibial  and  dorsults  pedis  artericS| 
and  may  result  in  gangrene  of  the  limb. 

The  diagnosis  is  not  diflieult ;  and  as  reihietion  is  u*^uallv  tmsy  llir 
prognosis  in  simple,  uneomplicate<l  cases  is  good;  but  attenttoa  sliould 
always  l)e  iMiid  in  the  presence  or  absence  of  puliation  in  the  distal 
branches  ot  the  artery,  lM>t!i  before  and  after  nNluetion, 

In  sonu*  re|>orttHl  wises  in  wliieji  the  dir«lfMT:itioii  has  remained  unre- 
duced, the  patient  has  had  go<Ml  use  of  the  limb.  Tw^i  such  are  tliB 
cases  of  Baguall-Oiikelev  *  and  Karewski,*  The  former's  |>atient  wns 
a  man,  seventy-years  old,  who  ha<l  dislocated  his  left  knw  at  the  ap; 
of  nine  months;  he  had  always  made  full  use  of  tht*  limb,  und  had 
earnetl  his  living  us  a  brieku»aker.  A  fals«?  joint  had  formeil  iM^twii^n 
the  femur  and  tibia,  which  permiltef!  15  degni-s  of  tlexiuu.  The  f*pot 
and  leg  woiv  normally  dovelopeil ;  the  thigh  hnd  an  abnormal  atilrrJor 
curvature.  The  fiatella  could  not  he  reeogniy.e*l,  ami  was  thouglit  U\ 
have  become  united  with  the  Icuuir.  The  diflen'ut  prominenci's  of 
the  lower  end  of  the  fenmr  were  absolutely  sulMnitaneous  and  »e<'me«l 
ready  to  perforate  the  skin,  but  there  was  no  tracn?  of  previous  uUvra- 
tion. 

Knrewski's  patient  was  a  servant  girl,  thirty-two  years  old,  wha«e 
dislo<uition  had  exist^-d  for  more  than  sixteen  years.  The  right  limb 
presented  a  typical  dislocation  backward,  and  when  viewed  fnim 
nehind  looke<l  like  a  genu  recurvatum,  while  when  H^n  from  in  front 
and  the  side  the  thigh  overhung  the  leg  to  n  certain  extent.  The 
muscles  of  the  calf  were  somewhat  atrnphie<l ;  the  nerves  and  vi!«ecls 
strctchetl  al>ovc  the  tibia  like  t<*nsc  cords.  Tlic  growth  nf  the  Umcs  hail 
Ijeen  materially  affe<'tcd,  the  tibia  laing  ibn-e  cenlinietn's  shortrr  than 
the  other,  and  also  thinner ;  while  tlie  femur  was  Irngthciuxl  by  tlirra 

1  Tostat:  Ronlmux  MMinal,  lH7i.  *  A'Umt:  Tjincvt.  tSSl,  v^  U-  p.  1101 

*  WalAhm«ii :  Quoted  t>)*  ri>otM<r,  loc.  elt^  p.  190. 

*  l>nu*n:  lVut4.-hr  CliinirKio.  I, iff  tl\  p.  131 

*  BiiiriiKn-U»k«-ley  :  l«ucvt,  IHHd.  vol.  I.  p.  r*3. 

*  Kurvwnki ;  Aroh.  fGr  kUa.  Chlr,.  ltV«.  vol.  isxiil.  p.  19^ 
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or  four  centimetres.  The  overriding  of  the  tibia  ami  femur  was  four 
centimetres.  Flexion  and  extension  were  normal,  Uoth  actively  and 
passively,  and  although  there  was  much  lateral  mobility  tlio  functionH 
of  the  limb  were  adinirahly  |K'rfomuHl.  Pain  was  ft'll  only  atU'r  exce|>- 
tional  u?ie. 

In  Ijossen's  case,  in  which  re<hiction  was  attempted  at  the  cud  of 
six  weeks  and  fiiile<],  the  patient  finally  walked  well;  extension  was 
complete;  flexion  to  a  right  augli\  The  rupture  of  the  external  lat- 
eral ligament  resulted  in  the  proiltictiou  of  a  genu  varum. 

Treatment.  Keduetion,  which  is  ui^ually  easy,  has  l)een  effected  by 
traction  with  coaptutive  pressure  u|H)a  tlie  adjoining  ends  of  the  femur 
and  tibia  and  tiexion  of  the  knee  and  hip.  In  some  cnM^a  Aexion 
alone  lias  Ix-en  sufhcient. 

S|H'uee'  suceesHfully  treated  an  irredueible  disliK^ition  by  o|H'u 
arthrotomy.  The  jnitient  was  a  man,  nixty  years  old,  who  had  n*<'eive<l 
the  dislocation  March  15,  1876,  two  days  Iwfore  admission  to  tlie  hos- 
pital. After  a  failure  to  retluce  inider  ana^^the^iia,  continuous  traction 
with  a  weight  of  Mxteen  pounds  was  made  for  three  days,  and  then  a 
Hec-oud  un.sucees'^ful  atlonij>t  was  made.  March  22d,  tracti<in  with 
pulleys  having  al>*»  failed,  the  joint  was  openeil  by  a  curved  incision 
below  the  |>atclla;  it  wns  found  filled  witli  clots,  the  intenml  lateral 
ligament  broken,  and  the  posterior  part  of  the  intenial  semilunar  car- 
tilage displacctl.  After  division  of  the  external  lateral  lipimont  and 
the  tendtms  of  the  hamstring  mUM:des,  the  dislm-ation  was  ciisilv 
nnlucwl.  The  wound  was  draine<l  and  «lresse<l  antiM'ptieally,  the  liru}> 
placed  on  a  long  posterior  splint,  and  continuous  trjutioti  nia4lu  with  a 
weight  of  eight  |»ounds.  As  the  lower  end  of  the  fcnuir  tembnl  to 
projiKjt  anteriorly,  pressure  was  made  u|>on  it  in  front.  The  traction 
was  main taine<l  imtil  June  loth,  and  when  the  patient  was  last  seen, 
SeptemlH-r  13th,  the  limb  promised  to  Iw  ver)'  useful. 

In  cnnijKmnd  di?^locations.  and  in  those  complicated  by  injury  to  the 
main  ve>is<'ls  and  nerves,  the  principles  of  treatment  are  the  same  as  in 
dislocations  forward. 


LATBSAL    DISLOCATIONS. 

Lateral  <lishM*ation,  more  rare  than  either  of  the  prece<ling  varieties, 
nuiy  Im?  nutwaril  ttr  inwanl,  eomjdetc  or  incomplete,  simple  or  com- 
|M>und.  The  outward  fonn  is  more  i^tmmon  than  the  inwanl.  The 
terra  Ruhlurtttton  haa  been  applied  to  those  cases  in  which  the  displace* 
ment  is  slight. 

1.  Outward  Dislocations. 

Of  the  complete  form  of  thi-*  disUK'ation  Malpaignc  ci>uhl  lind  only 
one  ni-orde*]  c:ise,  and  that  a  doubtful  one;  but,  since  the  publication 
of  his  work,  von  Pitha*  has  reported  two  kl-^cs  in  which  the  dishx^- 
tion  was  nejirlv,  iHTlmps  quite,  complete;  Hughes'  ha*  since  published 
a  third,  and   McKenzu*  *  a  fourth.     Von  Pitha's  first  jwitient  was  a 

■Speitcn:  Idinmt.  IrfTtl,  vol.  ii.  p.  534. 


>  Pith*  and  lilUrath  ;  l-hirnrffif,  vol   ir.,  part  3,  B.,  p.  8SS. 

•  Hiiirlii-*:  IjinrK.  |H8(».  vol.  H.  p.  1174. 
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young  woman  who,  while  carrying;  a  lieavy  Ixiskci  od  her  hAck,  and- 

<lenly  doubled  up  under  it.  The  right  lihia  was  so  ooinpleifly  clislo* 
catiHJ  oatwui*<l  t hut  its  entire  upj>er  urtieular  Murface  »tiHid  nut  free,  ao 
that  von  Pitha  couUl  easily  lay  four  fingers  uj>on  it.  The  :*kin  ww 
tightly  and  smootldy  stretehe*!  over  the  urticuhir  surface,  ami  wa*  ooo- 
tinuous  at  a  sharp  angle  with  that  of  the  wide  of  the  thigh  ;  the  cdw 
of  the  tii)iii  threatened  Ut  etit  througli  the  tens(%  thin  i^kin,  and  In  I'm 
manner  the  internal  condyle  of  tlie  femur  pnyectfMl  ahruptly  over  tbt 
leg.  The  patella  wa«  disphiocd  outward,  an<l  was  place<l  f»Mi(jiwly, 
almost  tmnsver^dy.  Ko<iuelion  wad  extraordinarily  easy.  The  Frac- 
tion was  so  sligiit  that  the  {Hitiont  leil  the  hospital  on  the  nrxt  day. 

Hi:-  second  |»atient  wa^  a  robust  young  man  who  re<?eive<l  his  injury 
by  springing  ti»  the  sidewalk  from  an  overturning  wag<»n;  tin*  jtym|>- 
tom.s  were  Mniilar«  reduetion  easy.  Hughes's  and  MeKenzicV  otwet 
were  b.Uo  :*imihir  in  ap|X'aranoe  and  eiL-^e  of  re<luctioD.  Hugbci*i 
patient  <lied  jn'omptly;  MeKenzie'd  recovertHl. 

In  the  incomplete  form  only  a  part  of  the  head  of  the  tibia,  tiNuallr 
all  the  outer  half,  project*  l>cyond  the  side  of  the  external  ixHidyle  of 
the  femur. 

Tlie  commonest  cause  is  outward  flexion  of  the  knee,  abduetion,  pro- 
duced by  a  fall  upon  the  foot  or  bv  the  pressure  of  a  h**avy  weight  niwm 
the  |X):?lenor,  or  by  a  blow  upon  the  outer,  side  of  the  knee  ;  in  the  lat- 
ter e^fte  the  blow  is  probal)ly  received  upon  the  lower  end  of  th*  femnr 
and  not  u[>on  the  tibia.  A  niivr  cause  is  direct  violence  acting  tnin»* 
versoly  n|>fm  the  outer  .-iide  of  the  lower  end  of  the  femur  or  the  inner 
siile  of  the  head  of  the  tibia  without  causing  lateral  infle<'tion  (Aonoii- 
dale).  The  mtnie  of  production  apijears  to  be  rupture  of  the  intrmod 
lateral  and  perhaps  of  the  crucial  Iig:iment4  by  alnluction  of  tbe  leg, 
followed  by  the  lateral  gliding  of  the  artiotilar  surfaces. 

The  only  reports  of  direct  exatnination  of  the  injured  joint  are  fnf^ 
nished  by  Hargrave*  an<l  Ii(»im,  (piotnd  by  Malgnigne,  and  by  WdU.* 
Hargrave*s  patient  died  on  the  lifty-thinl  day,  after  tiUp|»on»ti-»n  xf  tht 
joint ;  tiie  internal  latend  ligament  wjw  completely  nipi-  r- 

nal  partly  torn  ;  the  anterior  rrnrial   U)rn  across,  the  ]■■  -  al 

and  the  ligaments  of  the  ftatclla  intact  BonnV  was  an  ohi  unreiJut^ 
disl(X*ation;  he  says  all  the  liganientj)  wen*  intact  an<l  that  the  r.\trntal 
condyle  of  the  femur  ivste*i  u|)on  the  crest  of  the  tibia,  !n  WclUV 
case  a  large  scale  <if  l>t>ne  was  torn  fnun  the  inner  side  of  ''  '^l 

condyle  ;  the  patient  died  on  the  fourth  <lay  in  consifjuence  ■  i  tie 

of  the  limb. 

Instead  of  being  directly  outward  the  displacement  may  abto  he 
somewhat  backward  or  forward.  When  oonitHJund,  the  wouud  h» 
always  l>ecn  on  the  inside.  In  one  eom|>ountl  (^hv,  \  t*  *  '^e  |M>p- 
liteid  artery  was  ruptured  an<l  the  jintirnt  died  after  ain, 

Symptoms.  The  sympUmis  are  more  or  Ichs  mark(*d  iu  aiccvinlflnra 
with  tht-  <legn*eof  the  displacement ;  the  int4-rnal  eiindvle  of  the  fcnmr 
projects)  more  or  less  markedly  on  the  innor  side»  and  idc  outer  part  of 

>  Haripwa:  Dubliu  Qiiiirh<rly  Journal  Mnd.  Scl.,  IfCO,  vol.  tx.  pk  CX 
'  W*1|m:  American  JmimRl  of  The  Mi'dlcml  Soipneoi^  IKU,  vol.  i.  p.  2a. 
*  KtttU:  AniiAlM  M^.  do  (UviuIch,  ISTn,  quoted  b^  Pwomt 
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die  head  of  the  tibia  on  the  oiiUrr  side  ;  niid  the  greator  the  di>|ilacc- 
tneiit  the  nion*  likely,  acconling  to  Mnl(^iij^iu%  is  it  (bat  tlie  niiter  part 
of  the  tibia  will  l)c  rotated  backMard.  The  di.splaei'liient  oiiiwaru  of 
the  patella  t^hows  eorre»|)onding  viiriutioiib  in  degree  ;  it  may  be  simply 
iaeliiied^  fto  that  i(.s  vertical  axis  is  directetl  dt>\vn\vanl  and  itiitAvanl, 
or  it  may  be  carried  ti->  the  outer  nide  of  the  external  coiulyk'. 

The  leg  may  be  flexo<l  or  extended,  and  is  usually  addueUil,  but  may 
be  widely  alKhR't<'<l  ;  v»»luiitary  movements  are  jjjrnerally  im|K>s;(ible. 

Prognosis.  The  pro^rioniH  does  not  ditl'er  materiully  from  that  in  the 
two  preeetlinj;  forms; ;  but  it  is  worthy  of  note  that  in  a  ea.se  seen  six 
years  after  the  aecident  by  Desornieaux  (()Uoted  by  Spillnmni  the  h-g 
was  |>ermiinently  abdnetetl  45  degri'es,  ]>resumably  tht*  etmst^ijuence  of 
faihire  of  n*pair  i»f  the  internal  lateml  lijrament.  In  another,  rf)>ortwl 
by  Morgan,'  in  which  the  dish)efltion  had  n*niaine4l  nnredneeil  for  tlireo 
and  a  half  years,  the  limb  eould  be  Hexe<l  to  u  ri;;ht  angle  but  could 
Dot  be  voluntarily  extended,  so  that  the  patient  fell  whenever  the  leg 
became  at  all  In'ut  while  he  waj>  standing  njKin  it. 

Treatment.  Keihiction,  generally  very  easy,  is  eflecled  by  traction 
and  direet  eojiptative  ])ressure  niMin  the  ends  of  the  btuie^.  It  is  very 
important  tliat  the  limb  should  be  irumobili/eil  fur  a  long  time  after 
n**liietion  iti  <trder  that  the  t<irn  ligaments  may  solidly  reunite.  Prob- 
ably it  would  l)e  well  to  keep  the  limb  fir  thive  or  four  months  in  a 
firm  dn*ssing  whieh  wntdd  keep  it  extendi-d  and  prevent  lateral  bi'nd- 
ing.  Massage  and  iwssive  motion  might  be  sysiematieally  employe<l 
during  mueh  of  this  time  if  loss  of  nc»rmal  molulity  were  fejiriHi. 

In  a  ease  reported  l>v  Union'  of  incomplete  oulwartl  disloejitiitn 
whieli  proves]  irredueilde  arthrotonn'  wa*  done.  The  patient  wa.<  n 
man  forty-ft«ir  years  old  ;  the  leg  was  rotated  inward  and  aUiuei^'d  at 
au  angle  of  14r)  degrees ;  the  internal  condyle  of  tlie  femur  was  promi- 
nent, and  a  small  movable  pie*!e  of  In^ne  e<»uld  l>e  felt  below  its  inner 
»ide.  '*  A  eurvvd  incision  eight  eentimetres  long  was  maile  paralhl  to 
the  internal  eondyle."  The  small  pieee  of  Immic  proved  to  lie  the 
detaeheil  internal  tuberosity.  The  rent  in  the  ein>stde  wa*  clof»ely 
filled  by  the  inti*rnal  c<.>ndyle  ;  it  was  slightly  enlarged  with  the  knife, 
and  tlien  redueticin  was  easily  made.  The  patient  made  a  slow  recov- 
ery ;  the  joint  nrmaiiK'd  ^tiil'. 

The  treatment  4»f  ex>m|>ouud  disloealions  and  of  tlurfio  io  which  the 
artery  has  been  torn  Is  the  .same  as  in  forward  dislocationi$  (q.  v.). 


2.  Inward  Dislocations. 

These  als4>  may  l>e  c*>roplete  or  incomplete,  simple  or  compound. 
Of  the  complete  form  there  are  only  two  ntse:*  on  n^coi'd.  Miller  and 
Hotfman,^  and  (ialli,  both  quoteil  by  \[algiiigne.  The  first  was  a 
man  twenty-eight  yi*ars  old  who  while  gi'tting  inlo  a  e^iiriage  ranght 
hirt  leg  l>etween  the  spokes  i»f  tlie  wheel  :umI  e<»uld  not  frin;  It  l»eforc 
tlie  honteiH  started.    The  femur  was  completely  sc*|)arated  from  the  (ibia 

■  Miinntii :  lAiHiTt,  1H2.%  'Jti,  vol.  ix.  p,  H45, 

■  Hrnuu:   Ik'titsrhn  nivd.  WwlictiM-hrift,  lt^R2.B.  201. 

*  UilUr  Mid  Uomniw  :   Ixiiiduit  Mi.><linil  K4?pgaitory.  lS£>,  p.  54fi. 
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and  projecte*!  owtward  and  dnwnward,  i\w  cxtenml  condyle  prenpnliiig 
through  a  wound  in  the  skin  thre<*  ini'ht's  loiij?.  Throuj^h  this  wound 
the  joint  and  the  uninjunMl  |H>|iIit('.'il  arterv  »N)ii!<i  l>e  seen,  R<r<JuctIutt_ 
was  made  at  once  wtthont  difficidty  ;  reotivery. 

Galli's  jKitient,  a  very  mnscnlar  young  tnan,  was  thrown  from 
horse,  striking  n|K»n  the  right  foot  with  the  limhahdnelod.  Tlie  lower 
end  of  the  femur  had  almost  entirely  passed  throui^h  the  >**yft  |iartA  im 
the  outer  side  ;  the  ligamenttun  |>:itellie  \vi\a  ruptnretl.  Kciluetion  was 
made  and  the  patient  recoven»<L 

The  causes  of  the  incomplete  form  arc  similar  to  thoM  of  the  oat- 
ward  di.slocationn  :  lateral  nexion  of  the  knee  or  a  hlow  upon  theout«r 
side  of  the  tibia  or  on  the  inner  side  of  the  (xindylc  of  the  femur. 

In  a  catic  ((Uoteil  from  Cooper  by  Midgaigne'  in  which  there  wasabo 
rotation  inward  of  the  tibia,  the  st>ft  parts  covering  the  external  con- 
dyle of  the  femur  behind  and  externally  had  Iwcn  mpture«l.  The 
limb  wa.s  ampututf^l,  and  dissection  «howe<l  a  large  rent  in  the  rwttts 
exteruuK  immediately  alM)ve  its  insertion  U|>on  the  jmtelln  ;  po?it«Tiorly 
the  capsule  and  gaj^tHKneniius  were  torn  ;  the  lateral  and  crucial  liga* 
meuts  were  intact. 

The  symptoms  of  the  incomplete  form  are  the  pn>jection  of  the  bead 
of  the  tibia  on  the  inner  side  and  of  the  external  eon<lyleiif  tin*  fomnr 
on  the  outer  side.  The  leg  mav  be  iucliued  outwani  or  inward,  rv>tatr«l 
inwar^l,  and  more  or  less  nextHj, 

Reduction  appears  always  to  have  been  effected  without  much  diffl- 
cidty  by  traction  an<l  coaj)tative  pressure  ;  and  the  only  siH'cial  ffntnre 
in  the  prognosis  arises  from  the  rupture  of  the  int<'rnal  latend  Iig:iment, 
for  if  its  repair  is  not  thonmgh,  or  if  tlie  limb  is  prematundy  ur**d, 
the  leg  tends  to  deviate  outwani  (knock-knee)  uniler  the  weight  of  the 
bi)dy.  It  would,  therefore,  be  advisable  to  support  the  joint  for  a  long 
time  by  means  of  a  brace. 


ANTERO  LATERAL  DISLOCATIONS. 

Antero-Iateral  dislocations  constituted  in  Malgaignc*s  claMtificatioB 
a  a<*iMirate  class  of  very  rare  occurrence,  the  tibia  being  displace**!  fdr- 
wanl  and  outward.  Of  the  hitter  form  he  fountl  only  one  rvm^nlad 
example  and  that  u  doubtful  one.  In  the  ver}*  rare  examples  uf  dis- 
location forwanl  and  inward  no  special  features  ap|>car ;  and  tiie  fame 
may  l>e  said  of  the  ec^ually  rare  dislocations  bitckxrard  m\d  ouhtixnL 
They  may,  therefore,  be  treate<l  as  belonging  to  the  forward  and  badc- 
wanl  dislocations  re8|>ectively. 

DISLOCATIONS  BT  ROTATION. 

In  this  form  the  dislocatiim  is  chanu^terisc^l  by  a  rotation  of  the  kg 
about  its  longitudinal  axis  or  aUiut  a  pamllel  axis  pas^ting  (' -  '  ffac 
oentro  of  one  of  the  condylar  surfaiN-s  tif  the  tiiiia  ;  in  th**  i^ 

both  condylar  surfaces  are  displaetnl    fmm  th<*ir  rorn'^i- 
dyles,  and  the  dislocation  is  said  iv  be  conjnlelc ;  in  tlic  luir-  , 
ot'  them  is  thus  displaced,  and  the  diidocation  is  said  to  be  inciimpMtt. 
'  Cooper :  Quoted  by  VatfAlgoflh  loo.  di^  pw  WOl 
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file  descriptive  terms  outfrard  aiiJ  Inirai'd  are  uBed,  wt  in  normal  rota- 
tion of  the  leg,  acwrding  to  the  direction  in  which  the  toes  are  turned. 

Outward  Rotation. 

The  first  reeordwl  aise  is  one  rt»iM»rtetl  l»y  Diihreiiil  and  Ma^tpIIi^re/ 
at  tiic  time  internes  in  Malgaigne'sser\ice.  The  patient  was  a  uuniun, 
who  while  walking  in  the  Htreet  was  Htruok  iip^n  tlie  back  of  tlie  h^ 
by  the  end  of  a  ladder  carried  uj>on  a  t^rt.  She  was  knocktni  down 
by  the  blow,  her  foot  ninght  Iwtween  ihe  ronnds  of  tl»e  la<lder,  and  ^he 
was  dragK^nl  a  few  feet.  When  bruu>;lit  to  the  hoj^pital.  the  leg  wils  com- 
pletely extended  and  rotated  outwanl,  h)  that  the  internal  tulK.'ro&ity 
WHS  in  front,  below  the  trochlea  of  the  femur,  the  external  tulwrosity 
an<l  the  head  of  the  fibula  t>ehind  in  the  intercondylar  notch.  The 
patella  lay  upon  the  outer  side  of  the  external  condyle.  There  waa 
aLso  a  eonipound  fnieture  of  both  lK)nes  of  the  leg  in  the  middle 
third,  Heductiou  was  easily  made  two  hours  after  the  aeeident  by 
slight  traction  upon  the  upper  |>ortion  of  the  leg  followed  by  inward 
rotation.  Recovery  took  place,  i)Ut  tlie  joint  wa.s  not  firm,  and  nine- 
teen montliK  aAer  the  accident  the  patient  could  not  take  a  step  with- 
out crutches. 

Bv  experiment  upon  the  cadaver  the  reporters  found  they  could 
produce  the  dislocation  by  forcible  outwanl  rotation  of  the  leg  con- 
tinued until  the  ligaments  were  felt  to  yield.  The  lateral  ligaments 
were  then  fouud  to  Iw  ru]>ture<l  or  torn  fnmi  one  or  the  other  insertion  ; 
the  capsule,  the  fajjcia  on  tJje  outer  side,  and  wme  muscular  bundles 
wert^  torn,  the  semilunar  cartilages  loosened  or  displaced.  The  cnicial 
ligaments  were  not  torn  but  lay  jMirallel  with  eaeh  other  in  the  tran»- 
verHc  verticjd  plane  ]wssing  through  their  up|H'r  insertions.  In  one 
exjM»riment  the  tendon  of  the  biceps  was  torn  away  from  th*'  liead  of 
the  fibula.  The  tendon  of  the  M'mi-rncml>nuiosu.s  was  wrap|»ed  under 
the  internal  condyle  and  prevente<l  full  exteneion  of  the  leg. 

Sulzenliacher*  reported  another  case  and  repeated  unci  confirmed 
these  experiments.  His  patient  was  a  young  Italian  lalx>rcr,  and  the 
dislocation  was  caused  by  forcible  outwani  rutjition  of  the  leg  followed 
by  by j>erex tension  of  the  knee.  The  leg  was  extended^  neither 
alKlucted  nor  adducte<],  and  so  far  rotated  outward  that  a.«  the  TKitienl 
lay  on  his  back  the  outer  Ix^nler  of  the  foot  rested  on  the  ImhI.  Beside 
the  rotation  there  wan  displacement  backward  and  outward  of  the 
upper  end  of  the  tibia.  Notwithstaufling  the  swelling  there  was  a 
distinct  projection  of  tlie  condyles,  ami  the  soft  jwrtrt  below  them  were 
deeply  deprcssible.  Below  the  internal  condyle  was  a  movable  piece 
of  Done  as  large  as  a  l>ean.  The  upjwr  end  of  the  tibia  could  In?  felt 
in  the  hollow  of  the  knee  projecting  IwiekwarrI  and  outward  and  so 
rotated  that  the  outer  surface  and  the  lieud  of  the  fibula  lay  furthest 
back  and  the  outer  artictdar  surface  could  lie  felt  thn>ugh  the  soft 
parts.  The  inner  articular  surface  lay  in  the  depths  of  the  popliteal 
foMUi,  the  iuit*^!hi  latrnilly,  »>  that  it   rcstccl  snugly  on  the  outtr  sur- 


*  Dubretill  anil  MarU'IH^n :  Arch.  f^u.  d«  MM,»  ]Hj2,  vol.  xxx,  p^  IfiO  uiU  UBB. 
'  fMasttfaftohcr :  Wimmr  tu«4l.  pTfMM.  lt#fU.  vol.  xxi.  p.  IHU 
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face  of  the  externa!  condyle,  its  anterior  siirfaoe  being  <lirecto<l  oucward. 
There  wiw  one  inch  shortening,  and  the  antero-p.wtcrior  dtametor  iif 
the  joint  was  notably  inrnvisrcl. 

RLHliiftion  was  easily  t^irocteil  by  flexing  tlip  log  a  little,  thru  rutiitiii^ 
it  inward  and  pressing  (lie  h«ul  forwan.1,  and  tiually  extending. 

There  was  a  temlency  during  the  first  fortnight  l^)  siibhixatioo  back* 
ward  and  ontwanl ;  a  gypsum  dressing  was  worn  during  the  htitwI 
fortnight,  an<l  im  its  removal  the  tendency  had  eoiLse*!.  At  th«  end  %»( 
six  weeks  the  patient  oould  walk  with  a  eane. 

The  case  dlH'ers  fmm  ti»e  prrH:e<ling  one  in  the  additiuiuil  Ivickwanl 
and  outwan!  displacement  of  the  rotate*!  leg. 

Ex[>erimenting  on  the  cadaver,  .Sulzeidmeher  found  that  by  nitattn^ 
the  leg  outward  4«5  degret's  lie  got  an  in(*4>ntplete  disliMiition,  a(*ciim|a- 
niet!  by  the  appesiranee  of  a  sinal!  fragment  of  bone  under  tlit*  intrnal 
condyle  similar  to  that  obscrvinl  in  his  c:v«e,  an<!  that  then  bv  hy|irr- 
extension  he  could  make  the  disloeation  complete  ant!  exaeily  like  that 
of  his  patient.  The  lesions  found  on  diftsection  ditlei'wl  fn^ni  tb<Me 
noted  by  Dubreuil  and  Martellidre  in  this,  that  the  crucial  ligaimitu 
were  ruptured  and  the  externtd  latend  ligament  untorn.  The  >*(uall 
movable  piece  of  b«)ne  prove*!  to  Ik?  the  part  of  the  internal  condyle 
t*.)  which  tile  iut^^'rnal  lateral  lig:iment  was  attached. 

In  a  case  reporte*!  by  Itnursier'  still  another  variety  is  ^hikwii,  the 
rotation  taking  plaee  about  the  internal  condyle  as  a  epntrc  The 
patient,  while  standing  with  the  outer  side  of  his  right  leg  reding 
against  the  cross-l>ar  of  a  pair  of  skids  by  which  he  was  nnh<i<ling  a 
large  Citsk,  was  overfhrow*n  by  the  nipid  dcseent  of  the  cask  which 
.struck  against  the  inner  side  of  the  right  knee.  Tlie  pain  w*.s  vrrr 
severe,  and  when  raised  by  his  c<Mn|uuiious  he  was  uiiablr  to  ^taml. 
The  knee  appeared  a  little  enlargiMl  transverst'ly  ;  the  external  r»mdyle 
overlapped  the  corrcsj>onding  arlienlar  surface  of  tin*  tilua,  fonnine  tt 
nither  large,  hard,  roun<le<l  prominence.  The  |mtella,  (irmly  fix's!  npim 
this  condyle,  was  placed  obli<juely,  its  external  bonier  tending  U»  turn 
forward.     The  ndations  of  t!ie  internal  condyle  and  inner  -.f 

the  tibia  were  normal.      ra]|Nitioii  wuh  )Kiinful  along  the  in:'  tr 

line,  es|)et!ially  at  the  outer  f^ide.  Voluntary  movement  wa**  imj-*  -  i  !■ 
Passively,  Hexion  eould  Ik*  made  nearly  to  a  right  angle,  but  m-x^  wry 
painful ;  the  limb  could  not  be  completely  extemle<l,  and  tln-re  wa*  im> 
rotation.  No  sign  of  fracture.  Keduction  was  easily  made  umlrr 
anaesthesia  by  slight  tntction  and  iiiwanl  rotation  of  the  leg.  Tbr 
patient  n-covcre*!  completely. 

Another  case  has  lx*en  rejwrted  l»y  Mnzcl,'And  MBlgaignc  qootes  tb» 
accounts  of  two  sj>eciinens  of  old  nnrcilnctsl  dislor:itions  given  by  God- 
man  and  P^treqnin.  Of  tlie  former  it  is  only  said  that  **  the  leg  ha«  nn- 
dergoiie  complete  outward  rotation,  so  that  the  foot  jHtinlM  directly  tiut^ 
ward,  the  heel  corresponding  to  the  hollow  of  the  other  ff»*>t,  and  tbe 
articulation  of  the  knee  crossing  its  natural  {Misttitm  nt  right  flnfrlraL" 

Still  another  variety,  displuei'mcnl  forwani  of  the  inner  nide  of  the 
head,  the  outer   remaining    in  plaet*,  luis   !>eru  rt'ts-utly  rx-porlcd    by 

'  IVntnlcr  :  .loiirti.  t\n  MM.  dr  Rfinloniix,  !««»-«!,  vol.  xij-  p.  IJSj,  qouCnt  by  l\»i 
>  lUftcl:  Muitti>cllicr  MMIolI.  ItHRi,  vol,  x.  p.  76. 
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IK'nafT*  "  A  sailnr^  thirty-three  years  old,  while  wjnnttinp  with  his 
hoelf*  t^»gelher,  thig;hs  abduetod,  and  k^(>c^'<^  flexed,  was  .-Jtriick  upon  the 
inner  side  of  the  heiul  of  the  left  tibia  by  an  in>n  nnjr  thi'ou^li  \v|ii<h 
a  hnwHer  liad  1k>^iiii  to  run  nipidly.  When  hnmght  to  the  hosjiital 
the  le|^  wajf  jwirtly  flexe<l  and  not  deviated  to  either  si<lc;  flexion  and 
ext^fUMon  were  liniite<1,  abnonnal  lateral  movements  very  fi-ee.  The 
relations  of  the  external  eondyle  and  tibia  were  unchanpe<l ;  the  inner 
side  of  the  head  of  the  tibia  was  displaced  forwart),  and  the  internal 
condyle  was  prominent  posteriorly.  The  [patella  was  inelined  so  that 
its  anterior  face  lo<tked  forward  and  inwunl^  its  inni-r  border  rested  on 
the  inner  condylar  surface  of  the  tibia,  and  its  <iuter  l«»n)er  and  iMtint 
rai-ied  the  skin,  the  piint  l»eing  n**arly  in  the  metlimi  line.  Reduction 
was  easily  effected  by  traction  and  intcmal  rotation,  and  the  patient 
made  a  complete  recover)',*' 


Inward  Rotation. 

Of  this  the  only  re<*ordt'd  instance  is  one  reported  by  Paris,  and 
ipioted  bv  Mal^iijrne.  "  The  internal  condyle  ot  the  tibia  had  slip|»ed 
Udiind  the  corres|)ondinp'  condyle  of  the  femur.  The  limb  was  short- 
oue\\  five  or  six  centimetres*  an<I  the  leg  and  thijjh  formed  an  arc  of  a 
circle."  Maipaipne  snpjv>ses  this  to  have  been  an  incimipletc  *lisl<»ca- 
tion  bv  rotation  inwarJ,  and  explains  the  alle|rc<l  shortening  as  an 
error  of  obser\'ati<»n.  He  mentions  in  oonnecticui  with  it  a  hinjrtdar 
displacement  which  he  ha<l  himself  seen,  and  which  he  thought 
Wlonpeil  to  this  class  more  than  to  any  other.  When  seen  by  hnn  it 
had  exi«*te<l  five  years.  Although  the  patient  limf)ed,  he  flexes!  and 
extender!  the  le^  quite  freely.  In  extension  the  internal  condyle  pro- 
jected verv  slijrhtlv  forwnnl  and  inwanl,  and  thr  relations  of  the  exter- 
nal comlyle  were  normal.  In  marked  flexion  tlic  internal  condyle 
nrojci'ted  considerably  forward  ami  inward,  the  inward  projc<'tiMn 
tieini:  more  than  two  centimetres,  and  the  external  condyle  projected 
slightly   forward. 


DISLOCATION  OF  THE  SEMILimAR  CARTILAaES. 


"  Subloxatlon  of   the  Knee."     Hey's    "Internal  Derangement 

of   the  Knee." 

A  certain  group  of  Hymptom^  at  the  knee,  occasione<I  usually  by 
slight  violence,  such  a-s  the  twisting  of  the  leg,  or  marke*!  flexion  of 
the  joint,  and  having  a  dccidwl  tendency  to  recur,  to  which  attention 
first  |H'rinaiientIy  calli-*!    by  Hey'  ncsirly  one   hundred   years  ago, 

'6  only  of  late  l>cen  clearly  (*<tnne<:*te4l  with  *lisplac»'mcni  of  a  semi- 
lunar cartilage  as  the  cause.  In  many  cas<'S  the  &ymptomi*are  identical 
with  those  caustMl  by  a  fl<.>:iting  cartilage  in  the  joint,  and  nianv  of  the 
rcported  ciia(*8,  eBpccially  the  eairlier  oncfi,  were  pmlmbly  of  this  cliar- 

'  Ilcnaff :  Th^  do  Wrir,.  ls«3.  So.  877. 

*  H**y :  oiNKTvuliotiii  In  Surgory,  Am.  ad.,  18K\  \k  208. 
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acter.  Hev  repcirtod  five  ca5*et*,  iind  su'nl  he  had  won  ninny  «lh 
the  ditficulty  always  ooourrwl  Hiiddenly,  sometime**  without  rvcnieiiinii 
cause  during  ordinary  use  of  the  limb,  the  joint  becoming  "locked" 
in  the  position  of  slight  flexion,  witl»  more  or  kv»  pain,  the  |MitMmt 
being  unable  to  bring  his  heel  to  the  ground  and  waltkiug  on  tlt^  (o«», 
but  tne  joint  conhl  always  be  freely  move*!  pansively.  It  wwi  always 
rt'licved  by  gradual  {massive  extension  of  the  limb  followed  by  sudden 
full  flexion. 

In  17.31  Bassius  (quoted  by  Malgaigne)  reporte<l  the  firrf  cose^  bat 
it  ditlers  notably  from  all  that  have  since  been  rf'|>ortetI,  for  the  cxt<*r* 
nal  Hemilunar  cartihigr  had  Iwcome  much  hypertmnhiei!  in  crrtiw*- 
quenee  of  au  arthritis,  and  formed  a  projeetion  on  the  outer  ^idr  aji 
large  as  the  thumb  ;  it  could  be  prcsiscd  into  place  with  cirpitus,  ami 
became  displac*e<l  when  the  pressure  was  removeti. 

In  .someca^sen  a  distinct  projection  hud  been  noticed  in  front,  forrotHj 
by  one  or  the  other  cartilage,  wliich  oonld  be  made  to  disan|Miir  by 
pressure  or  by  flexing  and  extendiiig  the  joint,  and  with  the  disapprar- 
ance  of  the  projection  the  symptomH  ceased.  It  was  u|Mm  tlieeie  few 
ca-ses  of  recognizable  projtvtion  and  upon  the  sensation  sometimes  fell 
of  a  diistinct  slipping  or  jar  in  the  joint  while  it  is  move<l^  that  the 
theory  of  displacement  of  the  ciirtilage  rested,  it  being  stippo(*ed  that  it 
8lip|>ed  forwun.1  u|K)n  the  head  of  the  tibia  so  that  its  tlilrker  ^lo^tcrior 
margin  lay  between  the  condyle  and  tibia  at  or  in  fn>nt  of  the  point 
where  thev  come  most  nearly  into  contact  or  actuallv  touch. 

The  only  }>athological  data  came  fnmi  chance  examination  of  a  few 
knees  without  history  ;  thus  in  two  sj>eeinicns  ilcscrilxHi  by  Hcid'  ami 
Grodlee,'  the  rupture  of  the  attachments  had  taken  plar<'  along  the 
periphery  of  the  cartihige,  and  it  had  lo<lged  vertiwdly  in  the  inter- 
condylar notch  alongsitle  the  spine  of  the  tibia  and  the  j)ostcriorcniciol 
ligament.  In  each  lhoop]x»sing  articular  cartilage  on  the  cnndyli-  awl 
tibia  showed  some  nnighening,  Keid's  patient  died  in  the  htN^iutal, 
and  during  his  stay  there  had  made  no  oomplaint  of  the  knei%  anu  bad 
not  been  observed  to  limp. 

In  another,  Fergusson  (quoted  by  Marsh)  found  in  a  diasectin^ 
room  subject  "  that  one  of  the  semilunar  cartilages  had  be«^n  torn  from 
Uie  tibia  tltroughout  its  whole  length,  except  at  it6  ends,  so  chat  in 
flexion  and  exteiiMon  it  sometimes  slip[>ed  behind  the  articular  sur- 
faces. The  cartilage  was  flattened  in  its  outer  margin,  ajid  wbco  it 
|)as8ed  behind  the  condyle  of  the  femur,  seemed  to  fit  to  the  articular 
surfaces  as  accurately  as  the  internal  cavity  does  in  the  natund  ooodi- 
tion  of  the  imrt**." 

Marsh  '  gives  a  fourth  case  :  "  In  a  subject  lately  in  the 
room  of  St.  Bartholomew's  IIos])ital,  a  considerable  piece  had 
]>artially  detached  from  the  rim  of  the  internal  cartilage,  and  wa«  found 
standing  up  like  a  tongue,  so  that  it  would  have  had  the  effect,  whm 
it  was  uipiMHl  between  the  bones  (as  it  was  in  certain  |K)sittociM  of  the 
joint),  ot  hicking  the  knee.  A  det'p  gnN)ve  on  the  cartilaginoua  edge 
of  tlic  femur  had  lieen  formed  by  hmg  pressure,  for  iti*  accoaimodatioo. 

*  Rrici:  E<linbiirKh  Mi<«lk-al  and  Sur|cic«l  Jotirtml.  l^U.  vrti    sill  p.  37T. 

'  4fodlcc :  TnnwcCiuuB  uf  Uh*  llKhultincicAl  HocicCy  at  Loudon.  li<79^8Q,  lul.  klkI  |l  MO 

*  Nanb;  IMmmmm  of  JoliiU,  p.  IW. 
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Since  1881,  when  Nicoladoni '  exposing  what  lie  thought  to  he  a 
floating  cartilage  tound  it  was  the  ilinplac-eU  meniscus,  and  1885,  when 
Annamlale^  rejK»rtod  four  eases  diagnt>8ticate<i  as  <ii8plncenient  and 
formally  treated  hy  arthnttomy,  the  pathology  of  iho  eomlition  has 
bten  made  clear  liy  a  nunilier  t»f  direct  examinations  tiimugh  ineitnions, 
and  very  recently  Tenney^  in  u  most  interesting  article  has  given  the 
results  of  examination  of  loO  joints  of  i-adavers  showing  the  various 
forms  of  change  in  the  cartilages  and  fringes.  The  meniscus  most 
uently  disphie*Hl  is  the  internal — 15  internal  and  17  external  in  82 
rt>llei't<Hl  hy  Schlatter.*  The  deta<*hment  nmy  he  of  the  anterior 
oml  or  of  a  variahle  length  of  the  })eriphent',or  of  a  piece  from  the  free 
lionkr  of  the  cartilage.  The  meniscus  may  be  displacetl  into  the  inter- 
oondyloid  notch,  or  hack  ward  into  the  joint,  or  slightly  forward  in  front, 
or  the  detiiehtMl  end  may  escape  forward  or  Imckwaw  and  to  the  side. 
Partial  iletacliment  of  a  piece  from  the  np|HT  iMmler  seems  to  he  not 
infretjuent ;  one  such  case  is  quoted  above;  C'n»fl*  rejMirts  another;  I 
have  seen  one. 

Symptoms.  In  most  of  the  cases  the  symptoms  are  like  those  occa- 
sioned by  a  floating  cartilage;  the  jmtient  feels  that  the  knee  has 
stiddenly  become  Iwked,  with  more  or  less  pain  and  loss  of  power 
over  tJie  limb,  which  he  can  neither  flex  nor  extend.  Then,  after  a 
time,  and  as  the  result  t>f  manipulation  of  the  joint  or  of  the  limb, 
he  feels  that  all  is  riglU  again,  and  walks  as  well  as  Ix'fore.  In 
otliers  the  joint  has  n*mained  stiff  and  slightly  flexe<l  for  weeks, 
or  even  years  (Smith's*),  and  has  then  been  cunpd  by  pressure  with 
thumb  upon  the  projecting  semilunar  cartilage,  while  the  joint 
re|)cate<lly  flexc<I  and  exteiuled.  In  some  cases  the  cartilage, 
nsually  the  internal,  can  Im*  distinctly  felt  to  pntject  in  fnnit ;  in  others 
it  appears  to  Ik*  absent,  and  in  others  ag:un  there  is  no  recognizable 
change. 

IjO  Fort,^  himself  the  Mibjecl  of  the  iifTection,  felt  that  something 
became  displaced  forwani  in  the  knee  whenever  the  joint  was  niark- 
c<lly  flexe<j,and  rettinunl  to  its  place  with  a  distinct  Bnapand  with  pain 
when  the  limb  wivs  straight<'ned. 

In  a  case  seen  by  Agnew/  a  lady,  while  playing  with  a  kitten  on  the 
door,  suddenly  found  botii  knees  had  become  lucked,  so  that  she  was 
"  le  to  rise. 

As  in  these  last  instances,  flexion  of  the  knee  beyond  a  certain  point 
18,  in  riome  cases,  sure  to  produce  the  ci»ndition,  and  tliiH  is  then 
relieved  by  exteuMion  ;  but  in  tnost  the  occurrence  is  not  so  nnifonn  in 
ita  mode  of  production,  and  the  iMmmon(*st  cause  appears  to  be  uut- 
wanl  rotation  of  the  leg  with  slight  flexion. 

Treatment.  Treatment  has  ulmast  always  yielded  good  residts,  both 
in  relieving  the  condition  and  in  preventing  recurrence.     The  manipu- 

*  NiDclitdonl:  AkIi.  flir  klin.  Oitr,  IWl-eS.  vol.  xxvii.  p.  097 

■  AntmudKlc:   Briti'Ti  Mn'irul  Jnurniil,  I8B5,  Tol.  i.  p.  77t»,  »iid  1W7,  rol.  I  p.  Ma 

■Twin*y  :  Aiiiinl-  Ja\y.  I!*M,  p.  1. 

*HchUtt«r:  ltrit>  >   ('hir.  vol.  xli.  part  IL 

►Croft:  Brituli  M..,..  ,.  :...u,u»\.  M*nli  19,  !»«. 

*Sultii :  Tnin!iactinn*<  of  th(  Cttniml  Sncictr  nf  Loudon,  ISSi,  vol.  zvll.  p.  12X 

'lipFnrt:  Bull   He  l»  Sor-  <*hirur(rie,  ItfTtf,  p,57a, 

*  A^new:  Sorgery,  vol.  it.  p.  Hi. 
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latinns  which  have  provi^l  most  cffirirnt  in  the  romnum  frirm,  ihiM* 
duo  to  It  twirtt  or  turn  of  the  log,  have  been  iho  on«'rt  n'tx^mmonclMl  br 
Hoy,  extun^^ion  as  ftir  a.^  in  poHHible  without  niiirh  |t»in,  unil  then  sud- 
den forcible  flexion.  When  the  cartilage  can  l>c  fell  to  projet*t  [»ix»sr*ure 
upon  it  should  Ik*  conjointly  f  mployed.  tSmith '  in-iistj^  u|Kin  the  mxvs- 
sity  of  n.^ivntiug  the  rc<hiction  diiily  for  pevend  weeks. 

The  after-treiitnicnt  may  require  permanent  pressure  by  a  pad  at  thr 
point  at  which  the  cartilage  (ends  to  protniue,  or  the  wearing  of  a 
brace  that  will  limit  the  movements  uf  the  Joint-  Marshy  wlift  h$A 
treated  muny  case**,  recommends  a  clamp  I  Fig.  *J25)  **  which  c>nsi«t« 
of  a  steel  band  piLsisinj;  across  the  back  of  the  joint,  and  ending;  Utcr- 
ally  in  two  plates,  which  clasp  the  joint  and  .>kirt  tin*  Mig-es  of  ihf 

|)at4,'lhi,  a  pad  In'in^  plnciMl  Ivmnith 
the  plate.  slmuM  either  of  iIm?  semi- 
lunar wirlil.Hges  Ik'  fell  to  pri^Jt-^rL" 
Pntlongt^d  immohili?jitii>n  of  llie 
limb  in  a  Hxeil  dressing  tia*t  lieen 
u:',ei\  in  a  numlHT  of  oo^ieM  and 
8oeme<l  to  dimiaiI^h  the  tendcocr 
to  njcurr<»noe. 

Operative  mcaanros  to  effect  a 
radical  cun*  have  t>t»en  rv!sort«l  to 
in  a  <!onsideral>le  number  of  ea.**^; 
the  iilijtH't  ha>  be<*ii  either  to  rtinove 
the  displae<Hl  earlilajro  or  to  rortore 
it  to  place  and  stviiro  it  then?  by 
sutures.  The  reportinl  rca^nlts  have 
been  nuiforndy  ^mkI,  the  remova] 
of  the  meniscus  apixmrinjf!:  to  create  no  ftmctional  ditlieulty.  A  lonjft- 
tndinal  incision  on  the  anterfx-lateral  as^nvt,  or  a  tninsvor>«c  one  at  i\w 
articular  line  has  be<»n  employed.  Barker*  in  four  of  six  case*  fonnd 
the  meniscus  hidden  in  the  intcrcondyloid  notch,  drew  it  rml  with  m 
hook,  sntnre<l  it  in  place,  and  got  a  good  result,  as  he  did  alao  in  tbe 
other  two  by  fixation. 

CONGENITAL   DISLOCATIONS. 

Excluding  a  few  cases  in  which  various  malformations  of  iho  kncv 
have  Is'en  ti>iuid  in  fo>tal  moiistnx-«i(ies  showing  miuiy  othrr    '  di* 

ties,  and  one  or  two  doubtful  <ils4-^.  i  found  (]!MK>)  nearly    3  tt-d 

cases  of  congenital  disliK-atiou  ;  in  22  ihe  disloention  was  uDtlata'ral, 
backwani  in  2,  forward  in  20  with  liyix'i'*'Xten!<ion  of  the  leg  ujkhi  (lir 
thigh,  fn^qiiently  so  extn^me  that  the  hnit  lay  at  the  groin.  Of  iJn?  ]i^ 
bihitend  dislocations  11  were  forward,  2  backward,  2  inwani ;  6  of  ihe 
ease's  were  stillborn,  and  many  showed  other  *lefects  of  development.* 

■  Hmlth  :  iMUcrl.  .lane  U,  IMIl.  *  Harkrr:  l.«ucrt.  ScptvtBbcir  IS.  IfVC. 

■  In  wlitftion  Ut  the  biMlaicniphy  rircn  in  thv  lit  rdmon,  ivc  JoafhliMltMil.  In  Uctlla. 
hiiii.  Worh..  <>ct«jbcr  21,  ISHfl,  p.  D123,  4  amm ;  «nil  N<rw  Turk  KvJicft]  Jo«nml.  JUnk  & 
iss«».  «r»w* 

*  Hot  aUo  MMkM.  Arrh.  fur  kljn.  Oiir..  rol.  IIt.  p.  ^CS.  who nUeded  tt CMv.  t^ mkkak 
7  W«n)  rmi  tliidooiitluiia,  3  L4Utiiulune«  tn  flv«iuii,  aiul  Til  lij|iiiit¥TWinrfnni 
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In  a  few  (fLsen  there  is  mention  of  a  blow  or  fall   received  by  the 

her  while  carrvinj;  the  chiltl,  hut  it  cannot  be  iiiaintaineil  that  Huoh 
kU8e  is  in  any  caisc  clear.     The  facility  with  which  the  dinplacement 
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in  the  unilateral  cases  could  always  be  reduced,  the  nonual  »hape  of 
the  Uwies,  and  the  pri»nipt  ejitahlisliniont  of  the  functions  of  the  limb 
|j<iint  toward  an  a<ridental  mechanical  cause;  probably,  in  the  move- 
ments of  the  ffctns  the  lejr  in  extendcil  and  l>ecomes  eiigiiji:*^!  in  8uch  a 
position  that  it  cannot  l)c  flexed,  and  then  by  the  prcssun*  of  the  wall 
of  the  uterus  hyperextension  is  eflccted,  Hyperextension  in  conse- 
(jucnce  of  unopposed  contraction  of  the  qnadriocfis  can  hardly  l>e 
HU])|K>i«cd,  for  tli(?  flexors  hnve  not  Ihmmi  found  paralywHl.  In  Hamil- 
ton's ca'^^  of  ^limbic  backwanl  <]islociition  the  flexors  were  <x»n- 
tracte<l,  and  their  tendons  had  to  be  divided  l>eforp  the  It^  could  Ijo 
Btrai^htoned. 

In  Fne<!lel>en'8  (bilateral)  the  articular  surface  of  the  tibia  rested 
tt^iiiist  I  lie  front  of  the  lower  end  of  the  femur;  the  ttmdylci*  of  the 
femur  :ind  the  head  of  the  tibia  were  normally  developed,  the  ]Nitclla 
uurmallv  nttaihi-*!.  the  i*apsule  lootie  and  lar;^\ 

In  Albert's,  a  new-iM»ru  chihl,  Ixith  legs  were  in  dorsal  flexion  at  a 
right  anj^le.  The  articular  surface  of  the  femur  variwl  from  the  nor- 
mal. The  u|i|H'r  part  iif  die  nynovial  sac  and  the  ligamcntum  alare 
were  lacking.  The  inner  semilunar  wirlila^'e  wil^  »udy  a  narrow  jitrip, 
the  outer  one  was  well  dcveloijcd  ;  the  crucial  lipiments  were  ver\' 
broad  and  K>n^,  the  inner  one  bein^  inserted  furtlirr  inward  on  the 
tibia  than  normal;  im  i^lijifht  outward  rotation  of  the  h^  the  twocrnciul 
lignment^i  became  parallel  to  each  other.  The  ]N>pliteftl  vcsscl.s  and 
nerves  lay  l>ehinil  the  extenml  comlyle. 
50 
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The  attitude  of  the  limb  nt  birth,  iu  the  ibrwnnl  di^KiciAtioiw, 
hypeppxtension  U>  or  beyoiul  a  ri^ht  inij^l**,  s»inrlini(*rt  no  cxtmnt» 
the  I'nMit  of  the  Icjj  was  actually  i»  »M>utiict  with  tht*  front  of  the  thi|!;h  ; 
usually  there  was  no  deviatiou  of  tiu*  leg  (o  cither  Hide.  It  waflalwars 
freely  movable,  could  be  brought  down  to  the  Tx>rtition  of  rtniight  ••xtm- 
eion  by  mo<lerate  force,  and  in  most  eases  could  even  he  l\vxw\  nrarly 
or  (|uito  as  far  aa  usual  ;  on  removal  of  the  pressure  the  limb  rv^umr*! 
tlie  in»sitioii  of  hyperexten8ic>n.  While  the  joint  was  di«localeil  ihe 
condyles  of  the  femur  projected  at  the  back  of  the  ]M»plitC''al  mpaoc,  the 
head  of  the  tibia  lying  apiinst  their  anten<»r  snrfaci\  an<l  the  fvitelU 
situated  well  up  on  the  thigh.  In  .'Several  dises  the  skin  on  the  fmnt 
of  the  knee  wiLs  thrown  into  transverse  folds,  in  the  p^Hjve«  between 
which  sebaceoui^  matter  had  sometimeH  collected.  Nothing  in  any  c»« 
in<licated  that  the  dislotuition  was  recent  an<l  tmnnmtie.and  tbeex|>eri- 
meat.-*  made  by  Hilx>n  upon  the  bodies  of  newboni  and  stilll>«»ni  rhiU 
dren  show  that  in  a  similar  forcible  disl«M*ation,  even  by  »  fiirce  ariin^ 
continuously  for  several  hours,  detachment  of  one  or  both  ejiiphv'*"* 
always  occiirreil,  with,  however,  but  slight  si'paration  and  not  olwur* 
with  rupture  of  the  periosteum.  In  the  forcible  straightening'  of  I6e 
leg  the  quadriceps  lx»came  teane,  and  in  a  few  nise-t  this  tensiiin  pre- 
vented further  flexion  of  the  straighteiml  limli. 

The  results  of  trtnttnieut  were  almost  always^very  jtocmI,  the  limb 
showing  a  complete  restoration  of  form  and  function  after  a  few  weeks; 
but  in  two  cases  the  result  was  not  entirely  satisfactori'.  Six  woekj 
after  l»irth  the  leg  in  Ferier's  ea.-^  fthowwl  exaggerated  extension  aiid 
outward  rotation  ;  the  quadriceps  was  manifcHtlv  retracted,  and  fallowed 
as  u  tense  cord  whenever  the  attempt  wa*^  maile  even  "iliglitly  to  flex 
the  leg.  In  the  hope  of  an  ultimate  return  to  the  nomml  r«in<Utinn, 
Gueniot,  who  then  had  charge  of  the  ease.  limite«I  treatment  to  tJ>c 
maintenance  of  the  extended  position  and  to  slight  jxuiwivc  llrxion  awl 
traction  rc^[*eated  two  or  tliree  uuu^  daily.  In  the  other  einse.  Mia^ 
the  limb  wlien  lirst  seen  waw  in  anterior  flexion  at  a  right  anglr; 
reduction  was  easily  made,  and  the  limb  could  then  be  normally  flexrti 
It  was  placed  in  a  plaster-of-Pans  dressing  for  six  weeks,  nml  a<  tin? 
tendency  to  recurrence  had  not  then  eutirelv  di^^appeiircHl  ihr  dr»-*tinj(j 
was  n'newe*!  for  a  time,  and  afterwartl  a  le:ither  kmH>-cap  Ma.-*  woriL 
In  h»  sectmd  veur  the  child  walketl  for  a  time  without  sup|>ort,  ImiI  at 
the  time  of  the  report,  when  it  was  two  and  a  half  year*  old,  there 
was  still  a  tendency  to  anterif»r  flexion  and  alxJuction,  and  a  brace 
e«)nstant]v  worn. 


SPONTANEOUS  OR  PATHOLOGICAL  DISLOCATIONS. 

Thes<?  are  very  frequent  at  the  knee,  mainly  as  the  n\-*ull  of  rhronir 
dist^nse  involving  the  ligaments  anil  the  bones  of  the  joint,  and  of  pft>- 
loQged  mainti*nance  of  the  partlv  flexed  i>o»ition.  There  are  aim 
iostaucej^  on  rei'ord  of  sudden  dislo4!ation  cJuo  to  mti!<?nlftr  ccmtractiMO 
during  an  acute  arthritis,  and  ipiite  a  numl>er  of  the  clfu*  lo  which 
Volkamnn  gave  the  name  tfeformatiimit-/usttiittnfti,  ur  di^I  by 

deformity,  tliotie  in  which  the  t^tm|M*  4if  tin-  urtituilnr  ends  ^  <  •  iic* 
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has  been  greatly  changed  witliout  suppuration,  as  in  arthritis  dcfor- 
mAns  and  C*harcot's  *Hsejis<». 

The  priiieipiil  displueenients  arc  buckwartl  and  luickwnrd  and  out- 
wunl,  usually  coniluuet!  with  outward  rutation  of  the  leg.  As  a  great 
exception  dislcrcatiun  forward  has  tx^^sionally  b«»n  observed. 

Uilman'  reports  two  cases  of  bilateral  sublujcation  inward  gradually 
prwiured  by  swinging  the  body  from  side  (o  m\e  while  at  work. 

Examples  of  diskteation  due  to  the  prolongetl  action  of  the  flexor 
nuiM'les,  thf  knee  Iwing  long  held  jMirtly  flexetl  lu'cause  of  dimmse  at 
t*ome  point  in  the  thigh,  are  not  ver^'  uncommon,  and  in  young  people 
its  etfet;t  h  intensiHed  by  the  exaggemtetl  growth  of  the  femoral  con- 
dyles downwartl  by  M'hich  the  latend  ligaments  bet^oine  Um  short  to 
permit  the  tihia  to  return  to  it*»  pla*^.  This  last-mcntioiUHl  change 
was  first  |>oiDte<l  out  by  Volkmann,  in  1874,  and  deserves  to  Ixi  con- 
stantly l>orne  in  mind,  for  if  the  attempt  is  made  forcibly  to  straighten 
such  a  limb  the  tibia  may  turn  iipon  its  anterior  e<Ige  as  a  centre,  so 
tliat  when  stniightcne<l  it  is  found  to  lie  well  behind  its  proper  |K)si- 
tion,  "disl«>cation  by  leverage,"  as  it  has  been  termed. 

The  dislocations  that  occur  in  the  course  of  chn)nic  tulwrcnlnr  or 
other  destructive  disease  nuist  here  ite  passed  with  simple  mention. 

>  miiDAn :  CVutnlbl.  fur  Chir.,  AngaU  II,  18M. 
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DISLOCATIONS  OF  THE  PATEiXX. 


General   Considerations — CauHe — Oatvrard:    Complete,  incompt«if.    vi^ca}— 
Inward— Complete  Reversal— Congenital — Habitual  or  PathologiraL 

DinLdCATioxK  i»f  tlip  patelhi  are  nire,  loss  tluiti  I  per  cent,  of  all 
di-sloc-ations,  according  to  the  lahlt^  in  C'hapttT  XX  VI  I.,  and  tlip  infrr- 
fjiKMury  witii  \vlu4ih  they  Jmve  come  umler  the  nKscTVUthin  i>f  iniliviiliul 
fiur^i^eons  ami  tlie  incompleteness  or  the  ol»:M*urity  ot'  the  re(K>rt6  of 
many  cases  have  combine<i  to  make  the  sy-iiematic  <lc!^riptiotiM  rttther 
artificial  and  unsatisfactory.  The  phy-sicjil  tiiiiilitiuiis  anti  rt^latinn.H  af 
the  ittitella,  whioii  ir*  a  scsanioid  honr  dcvi-lo[wd  in  tli*'  t«ndf»n  •^f  the 
(juatlriceps  extensor  and  not  an  inlt-grul  part  of  tin*  joint,  Jire  i-ntin-ly 
different  from  those  of  other  hones,  an4l  the  ehangi's  in  |Ni^ition  and 
relations  which  it  undergoes  in  displac^'raent  are  very  variwl.  The 
anterior  articular  Hurface,  (»r  trochle^i,  of  the  femur  extends  higher 
upon  the  outer  than  the  inner  side  and  prerientH  a  central  (zr^iove 
l>oiiudeil  laterally  l>y  a  ^harp  margin  from  which  the  intrnial  aiMl 
externa!  surfaced  of  the  inner  and  outer  condyles,  r««|ieoiiveIv,  nm 
abruptly  backward,  and  the  outer  condyle  pmjects  more  •sharply  f(»r- 
wai*d  than  the  inner  one  d(K»s,  The  articular  or  iH>sterior  (Wirtace  of 
the  patella  pre.nents  a  loiigitiidiniil  ridge  nearer  itA  inner  tli&o  it8  oater 
margin  from  whidi  the  surface  slopes  forwanl  to  the  edge.  From  each 
latenil  l>onler  of  the  Iwne  paases  a  strong  a|»oneurotic  ex|MinMon,  the 
w>-called  lateral  ligament's  of  the  patelhi,  (tortious  of  the  fascia  lata 
which  reciMve  ex^mnsiun^  fix>m  the  vasti  muscles  and  are  attached  to 
the  tibia  ;  of  the  outer  one,  the  '*  ilio-tibial  ligament "  if«  the  i«tTt>nge(< 
part  and  tends  to  displace  (he  patella  outward  when  the  knrc  u  flexnl. 
A  su|>erficial  layer,  given  <»ff  from  the  fascia  lata  on  the  M<le«,  croMe* 
the  front  of  the  patella  and  is  separated  fnini  it  by  a  bun^u  In  full 
exteiisiion  of  the  knee  the  pati'ila  lii**t  u|mhi  the  iip|K'r  |airt  of  the 
tnxjhleu  of  the  femur,  but  it  can  he  drawn  altuo**t  <N»nip!elely  alkoV4»  it 
by  the  foreil)lc  contniction  of  the  <juadri<'epf».  'nu:<  mtij*cle  \^  in^tMl*J 
U{>ou  the  up|MT  bonier  nnd  stmiewhat  on  each  side  of  the  patella,  and 
the  long  axis  of  the  muscle  in  inelinei]  to  tliat  of  the  |iatella  and  its 
ligament  n^  the  shaft  of  the  femur  !»  Ut  that  of  the  tibia — that  K  they 
meet  at  an  obtUf*e  angle  whosm  aj>ex  is  dir»vte<l  inwanl.  As  a  oon*^ 
nuence  of  this  inclination  the  traction  <»f  the  muscle  tend^  to  di^klacr 
(lie  l>one  towanl  the  outer  side,  and  this  (cndcncv  is  n>ii«lnl  bv  thr 
projection  of  the  anterior  surface  of  the  outer  condyle  and  by  ti>e  into^ 
nal  latond  ligament  of  the  patella. 

The  (irst  collation  of  recorded  caaea  waa  made  by  BlalgidgiMl*  ifl 

•  MiilgAiinip:  <}mbM«  MMk»l0^  IflEHI.  p  OS. 
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1836;  the  25  cases  which  he  then  collected  were  increased  to  46  in 
ISofi,  wIr'H  he  piiblishe<l  his  work  on  dislwations.     Strcubel '  In  1^66 
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I    made 


ibcr   of 


it^ 


th< 


cas<'s 

cadaver.  Kl»liorute  articles  were  fumiHlieil  by  I*aniis*  in  1872  and 
Berger'  in  1877,  but  tlie  most  original  and  at  the  .same  lime  the  mf»8t 
recent  one  is  the  {wper  b_v  von  Meyer,'  Profesiior  of  Anatomy  at 
Zuricli. 

Thtr  [uitclla  may  be  displaced  to  different  distances  on  the  outer  or 
thf  inner  side  while  tlic  knee  is  extfiidwl  or  jwirtly  flcxcti,  and  with 
stich  displacement  may  betMrnibimnl  varying  degree.n  of  rotation  about 
its  own  longitudinal  axi.s.  These  combinations  are  so  numerous  and 
variw!  that  if  a  classification  should  be  made  according  to  them  it 
w(»uld  ct)nfuse  rather  than  simplify  their  study  imtl  dcs<Tiptioti.  Ah 
sitme  of  the  in*)Ht  striking  diftVrenccH  depend  u|h>m  the  rotatlnn  of  tlic 
patella  ujK)n  its  vertical  axis,  it  will  ]*erlKi]>s  siiiiplity  tlie  sulijeot  firsit 
to  consider  the  conditions  which  <leterniitic  the  Hxation  of  the  <iisplaefHl 
bone,  and  in  doing  thi»  I  shall  .s(>eak  only  of  displacements  to  the  outer 
aide. 

The  lK»ne  may  be  displace*!  to  the  outer  side  by  muscular  action  or 
by  a  force  acting  uj>on  its  inner  lateral  lx»rder;  as  it  passes  sideways 
along  the  projecting  surface  of  the  condyle  its  outer  border  is  ndsed 
and  its  inner  border  depressed  into  the  bottom  of  the  tn)chleflr  gro*)Vc  ; 
if  the  force  continues  to  act  the  patella  is  carried  past  the  edge  of  the 
trochlea  to  the  outer  side  of  the  external  condyle,  and  when  its  longi- 
tudinal ridge  passes  this  e<lge  the  outer  Iwnler  i»f  the  patella  may  be 
turned  l>ackward  l>y  the  traetion  of  its  outer  latend  attaehnients  and 
the  bone  comes  to  rest  with  it-s  articular  surface  against  the  outer  side 
of  the  «>ndylc,  and  its  anterior  surface  hmking  outward  ;  or  it  may 
undergo  no  rotation,  an<l  may  come  to  rest  with  its  inner  bonier  against 
the  outer  surface  of  the  condyle,  its  anterior  surface  looking  more  or 
less  liirectly  forwanl.and  its  outer  b<inler  projecting  marke<lly  out- 
wanl  :  or,  again,  it  may  undei^o  mtation  in  the  opposite  direction  and 
eonie  to  rest  with  its  inner  Iwrder  directcMl  backward,  \it<  anterior  sur- 
l(n*e  looking  inward  against  the  outer  surface  of  the  condyle,  and  its 
outer  Iwrder  directed!  forward.  These  three  forms  constitute  the 
"complete  outward  dislocations." 

If  the  force  is  noi  sufficient  to  carry  the  patella  entirely  past  the 
outer  edge  of  the  tnK»hlea,  the  bone  may  come  to  n»st  with  its  inner 
^Mirder  in  the  bottom  of  the  trochlear  gn>ove.  its  |x»stcrior  surface  ivst- 
ing  partly  against  the  outer  surface  of  the  trochleri  an<l  jwirtly  pntject^ 
ing  l>eyond  it,  its  outer  border  directe<i  forwnnl  and  oulwartl,  and  its 
anterior  surfaix*  tiK)king  forward  and  inwanl — the  "incomplete  out- 
ward ;"  or  liie  rotation  may  l>c  somewhat  givuter,  and  while  the  inner 
bonier  r*till  re*ls  in  llie  groove  of  the  trocnh-a  tiie  (»uter  bonier  looks 
dir^-ctly  fnrwanl,  an*l  the  anterior  surface  directly  inward — *'  vertical  *' 
or  "edgewise"  disIiMittion  ;  »>r  tije  rotation  nmy  Ixr  still  grcnt<*r,  the 
anterior  surface  being  turned  so  as  to  look  directly  backwani  and  lie 

*  Strrabfl :  Srhniitll'a  JnhrlHirhtr,  180(1,  vol.  cxxU.  p.  311.  iinil  vol  cxxv.  p.  64. 
'  E*»tiiui:   Dirt,  fir  M^<t.  i-t  Cliir.  pratiqnt^,  ml   xrl.  p.  40,  art.  <ii-nou. 

•  IWffer  -  TMrt.  Fiipyrlop.  Am  Sr   MM,.  3il  •rrii*.  vol.  t.  p.  33*.  art   RoCal*. 
<  Von  Mvjer:  Arrh.  fiir  kUu   C'hlrurglo,  IBMS  3,  vol.  xxtiU.  p. '^S6. 
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tipOD  the  front  of  the   trochlea,  and   the   |KM$torior  siirfiioe    Ui 
<lirertly  forward  uiidrr  the  skin — '*c<jiii()li'U»  revt'rsal." 

It  uppeiirs,  thoii,  that  the  bone  frequently  b<'ti.)(ue»  6xed,  and  tinnly 
fixed,  ill  pusiliousofappreutly  great  inHiahility — that  ia,  rusting  apoo 
the  front  or  side  of  the  femur  only  by  m  imrrow  lateral  edge,  and  dw 
tixatioD  which  is  given  to  it  in  these  positions  is  given  by  tJie  trttMon 

of  the  soft  parts  attached  to  it  and  by  the 
overlying  fascia.  It  may  l)e  ooni|ttn-d  to 
a  stick  on  end  under  a  tightly  strelcl»rd 
sheet,  which  will  stand  not  only  upright, 
but  also  when  inclined,  80  long  an  in 
lower  end  diws  not  slip  along  the  groaod, 
or  its  up|)er  along  the  shevt. 

It  also  appears,  in  consc^juence,  tlwt  the 
bone  may  liike  many  internmllate  p«mi- 
tions  between  the  extremes,  and  that  i^m- 
s(Hjncntly  the  grouping  of  the  different 
posititms  must  \)ii  soinewljat  arbitrary. 
The  terms  in  general  use  are  comiUde  and 
incomplcU  oiUward  and  intrard  dislixv* 
tions,  ttitjeielMf  or  vertltftJ  (ontwanl  and 
inward)  dishx^tions,  and  com^tti'tr  rrrrrmti 
in  either  of  the  two  directions.  Dishx.*alions  upwanl  and  downward 
shotdd  not,  I  think,  have  a  place  in  the  classiticulion,  MUi^e  Ui«y  ar« 
the  secondary  resulta  of  other  lesions,  rupture  of  the  ligaRuriitum 
patellar,  or  of  the  tendon  of  the  quadriceps,  which  are  to  lie  deeineii 
the  principal  and  Loutnfliing  ones.  ]$tit  2  casr«<  reerntly  publishfvl  by 
Newman  and  Ruiherlortl  {lAOtcti,  June,  1!*0!,  i>.  J7(>1)  j^lmw  titat 
another  group,  with  two  varieties,  must  be  a<ldwi,  that  \\\  whirh  tHf 
patella  undergi>ea  rotation  about  a  transverse  atis,  with  the  np]M>r  imt 
the  lower  e<lge  kKlged  between  the  Isjiies  and  without  nipturv  iif  ihr 
tendon  of  the  triceps  or  the  ligamentum  (latella*.  They  may  bctiimni 
(rfiujtrt'rttr  fdf/nriHr,  Among  the  incomplete  outwanl  and  inwanl  di*» 
hH'ations  those  in  which  one  e«lgi^  of  the  patella  is  turno<l  sharpiv  fot- 
wanl  tliffifr  fn>m  the  corresponding  (Migpwipe  ones  only  in  th**  ilepTvr 
of  rotation,  and  the  distinction  between  them  is  not  only  difficult  to 
make  in  pnjctice,  but  also  does  n*»t  seem  worth  prr>44Tving.  I  shall, 
therefore,  group  them  all  as  edgewise  dislocations,  and  limit  the  tt^fia 
incomplete  to  others  in  which  the  rotation  is  absent  or  nlighl. 

The  outwanl  tiislocations  are  much  the  more  common  ;  it  tsdoabtfnl 
if  any  really  complete  inwanl  di.-ilocation  has  Ik'cu  rcconkil,  »nd  of 
Malgaigne's  46  cast's  only  (i  were  incomplfte  inwanl.  Of  the  vertiral 
or  tHlgt»wise  dislotrntiims  the  outwanl  appear  to  be  somewhat  mott 
frecjuent  than  the  inward. 

Oaiue.  The  cause  ami  mode  of  prmluetion  of  the  difTerrnt  fonw 
are,  in  many  res|MHTts,  the  s:»me.  The  iliT^UK^ation  may  he  prodocfld 
either  by  muscular  action,  rontrnclion  of  the  ()uadriee|is,  or  by  external 
violem^e  aeting  dire*'lly  upon  thr  |w»!4'lla.  Of  the  former  thiTe  are 
many  umjut^tionabh*  examphi«  ;  a  man  dishx^ates  the  pntelU  white 
fencing,  a  woman  by  jumping  backward  and  to  one  aiae,  a  boy  by 
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jumping  upward  uud  ttiruiug  partly  arouud  to  strike  a  ball.  Of  tbe 
latler,  external  violence  acting  directly  n|>on  the  patella,  the  com- 
mon examples  are  falls  and  blows  upon  the  knee  ;  in  several  inf^tunces 
a  man  riding  a  horse  ha-*  struck  liis  knee  violently  against  another 
moving  in  tlie  opposite  direction.  In  a  number  of  cases  it  ha*  been 
noted  that  the  knee  was  previously  af!*ectcd  with  hydrarthrosis,  and  in 
a  few  genu  valgum  existed.  In  the  eu.str8  of  frequent,  or  liabitiail,di£i- 
locadon  some  such  predisposing  cause  is  KUp|H>sed  always  to  exist. 

OUTWASB  DISLOCATIONS. 


Fio.»>^ 


1.  Complete. 

Tn  complete  outwanl  dishx^itions  the  {mtella  is  displaced  entirely  to 
the  outer  side  of  the  external  condyle,  iigainst  which  it  rests  cither  by 
itii  posterior,  cartiLiginous  surface,  or,  more  rarely,  by  its  inner  border, 
iti}  anterior  surface  being  still  directed  forward,  or  by  the  inner  |mrt 
of  its  anterior  suriaoe,  tlie  outer- border  projecting  fon^Tird  and  the 
anterior  surface  looking  inward. 

According  to  vou  Meyer,  and  his  opinion  is  based  upon  clinical 
observations,  as  well  as  ujkju  anatoniic^tl  and  experimental  data,  the 
patella  can  reach  thi:^  position  either  by  passing  outwanl  at  or  alMn*e 
tlie  upjx'r  part  of  the  trrtchlea  in  complete  extension  or  hynerexlension 
of  the  knee,  or  by  luissing  outwanl  and  upward  over  tiie  lower  Uirder 
of  the  condyle  while  the  knee  is  flexed 
nearly  to  a  right  angle.  In  the  former  case 
the  dislocation  may  be  pr(xluce<l  by  muscular 
action,  the  c<uitraction  of  the  qnadric**ps  ex- 
tensor, by  which  the  imtclla  is  raiseil  so  high 
that  its  passage  is  no  longer  resisted  by  the 
outer  bonier  of  the  trwhlea.  IIy|H-rextension 
of  the  knee  favors  the  displaeemeut  by  carry- 
ing the  patella  still  higher  alx>ve  the  tHwlilcji. 
Other  e*»nditi»ns  that  favor  the  *lisplaee- 
ment  an*  exaggeratwl  outwanl  rotation  of 
tbe  l<^  and  bending  inwani  of  the  kucv. 
As  illustrative  examples  Meyer  quotes  «ises 
reikirted  by  Foucart  and  Kolx'ri,  A  mus- 
eular  voung  man  jumping  dowu  from  a 
stool  (ap|>an'ntly  baekwani)  felt  a  sharp 
puin,  and  found  he  could  no  longer  stand 
on  the  right  foot;  examination  showetl  an 
outward  dislocation  tif  the  patella.  A 
woman,  carrying  n  heavy  bunleu  u|)st:urs, 
felt  a  Mharp  (Hiin  and  a  cracking  in  the  right 
knee,  and  was  uual»le  to  walk  ;  the  patella  was  dislocatwl  outwanl. 

Extcnwil  violentHj  tain  produce  the  diskH^tion  at  tlie  same,  upper, 
point. 

In  either  case  the  further  displmvmeut  of  the  jiatella  downuani 
npon  the  outer  surface  of  the  condyle  and  its  fixation  thero  are  aided 
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by  the  subsequent  flo:iion  of  the  knee  which  involuntarily  followiiu 
the  sensation  of  an  injury  roceive<l  there. 

In  studying  the  manner  in  which  displacement  tof^k  place,  bypxt«fw 
nal  violence,  while  the  knee  was  partly  flexe<l,  von  Meyer  found  that 
the  rettistanoe  of  the  lif^tuietituni  natelhe  eoniiK'IliMl  the  bono  to  mo\'v 
in  a  curve  downwanl  and  outward,  s*^  that  i(  lotl)i<Ml  i>Vfr  the  loirer 
part  of  the  condyle,  or  even  in  ilie  groove  between  it  and  the  tibia,  and 
the  tendon  of  the  quadrie<?ps  slipped  sidewi^'  over  tlie  odg*'  <>f  iKe 
trrtchlen,  and  lay  upon   the  outer  Hurfa<*e  of  the  condyle. 

Pathology.  The  jmthology  of  the  euniinoner  form  has  been  stodM 
only  in  ex|>eriment«  upon  the  cadaver  and  in  HpeoimeuA  of  old  unrv- 
duced  dislocatiouH,  of  which  seven  rtiKcs  have  l)een  rejwrted.  In  four 
of  these  seven  cases  the  internal  lateral  lig;ament  of  the  patella  wa* 
torn,  and  in  one  the  rent  extended  upward  in  the  vastus  internus  more 
than  three  inches  alwve  the  patella.  Ex|K*riments  upon  the  cadavar 
confirm  these  farts.  It  nmy  be  added  that  in  three  vaat'n  of  h»np  iitatid- 
in^  the  ht^ne.s  had  undergone  variotis  elmii^es ;  in  roiih>  the  |mlt*lla  wa4 
hy|>ertrophied,  In  others  atropliied  ?  in  some  it  had  Utst  |«irt  or  all  of 
it8  articular  cartilage  ;  in  ^iome  the  leg  was  distinctly  rotatetl  outward, 

rireHumably  the  result  of  the  traction   excrt^tl    upon  it  thruufi^  tbo 
igamentum  pjitelln?. 

The  only  examination  of  an  uncomplicati.Hl  reoeat  caao  of  which  I 
have  knowknlge  is  one  reported  by  Audrew?*;'  the  rt|K*rimen  was 
obtained  bv  amputation,  which  was  rendered  necessary  bv  a  eompitund 
fracture  ot  the  leg.  The  displacement  was  of  the  rare  itinn  in  which 
the  {latella  has  untlergi>ue  no  deviation  about  itA  longitudinnl  axUaad 
rests  againnt  the  external  condyle  only  by  its  inner  lM)n1er  (Fig.  329^ 
The  patient  had  l>een  run  over  by  a  frfiglit  t«f, 
"  The  patella  was  foimd  shove<l  nearly  straight  oat- 
ward  with  its  inner  ot\^  resting  firndv  agairut  the 
outer  ci>ndyle,  and  with  its  fn»nt  an<l  hacu,  nurfacrst 
presenting  in  a  nearly  normal  direction.  ...  At  ll»r 
plai'c  where  the  inner  border  of  the  patella  rented 
against  the  femur  the  shell  and  ^|M>ngy  tiswie  of  tht 
condyle  were*  crushe^l  in.  making;  nn  *»val  or  (ipiMin- 
.sha|>e<l  hollow  alN»ut  imc  inch  long  onrl  five-eighths 
inch  wide.  The  pihar|»  inner  i-^lge  of  the  lotrlla  rested 
firmly  in  this  hollow  and  was  thus  enoctuallv  prt- 
vented  from  slipping.  The  rest  of  the  patella  was 
Btoutly  held  in  position,  like  a  tent-jRdc  or  derrick, 
by  tight  bands  drawing  in  three  diffrrent  direHicioa, 
aa  followH  :  1.  By  a  {M>rtioii  of  the  vaHtus  c*xt<*Tatii 
muscle  drawing  the  outer  anglr  upward,  inwanl,  and 
backwurd.  2.  By  a  |Mirt  of  the  re<»tn*  fviiiorift,  iw4 
represented  in  the  figure,  but  drawing  npnunK  inward. 
3.  By  the  ligamentum  {HitelliP,  dmwing  downward  aod 


Fig.  3a». 


.\ndrcw9's  cue 
of  >UMl<M'atlfm  of 
ttic  pnUlla  out- 
ward. 


and  forward. 
inward. 

*'  The  va-stus  internus  was  torn  off*.     The  inner  half  of  the  tecum 
1  Andrewi :  An  imli  of  A  imtoiujr  ud  Sur^orr,  WO,  roL  tIL  |u  UR> 
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torn  off  with  tlie  vfustus  internum,  and  the  lateral  attachment*  of 
le  ca|wnlar  ligiinient  to  the  >klr.s  of  the  patclhi  were  oft'oolimlly  ripped 
away,  l)iit  tho  oiit<^r  |Mirt  of  the  reclns  waa  still  attached." 

SirmptomB.  The  svniptoms  are  loss  of  fM»wer  to  gtand  upon  the  limb 
or  actively  to  move  the  Knee,  pain,  and  deformity.  The  knee  is  usually 
portly  flexed,  but  ixjcasionally  has  been  found  fully  extended.  IWsive 
motion  is  pjiinful,  o^niplefcc  extension  usually  possible,  further  flexion 
rarely  jxissible. 

The  knee  appears  broadened  and  flattened  anteriorly  ;  tlie  normal 
prominenee  of  the  |>atella  i^  lost,  and  in  it8  place  is  a  depression  through 
which  the  anterior  artieidar  surface  of  the  condyles  can  be  distinctly 
traetHl  unless  the  swellin|r  is  too  great.  The  patella  can  lie  readily  felt 
u{>on  the  outer  nde  of  the  condyle,  and  the  tendun  of  tlie  ipiadriceps 
and  the  ligamentum  patelhe  show  as  tense 
bands  under  the  skin.  I'sually  the  patella 
restP  with  its  articular  surface  agiiinst  the 
outer  surface  of  the  condyle  and  its  inner 
border  directe<l  forward,  but,  as  has  l>een 
already  said,  it  may  stand  diri>ctly  out  from 
the  condyle,  resting  against  it  by  it^  inner 
border  only,  or  it  may  be  mtated  in  the  <>(»- 
posite  ilirection  so  that  its  outer  border  is 
directly  in  front. 

Treatment.  The  methoc]  of  treatment  that 
has  provtHi  the  most  suc<*essful  is  one  pro- 
pose! more  than  a  hundred  years  ap>  by 
V'alentin,  wlueli  consists  in  full  extension 
of  the  knt^  and  flexion  of  the  hip  to  relax 
the  qua<lrit.*eps,  followe<l  by  direct  pressure 
with  the  hands  upon  the  patella ;  it  may  l>e 
necessary  to  increase  the  laxity  of  the  ten- 
don of  the  quadriceps  bv  pressing  the  lower 
part  of  the  nuisele  downward  towani  the 
knee.  Possiblv  a  device  which  Duplay  em- 
plrtvitl  successfnilv  in  a  vertical  dislocation 
might  Ijc  use<l,  if  presssure  with  the  hands 
failed  ;  he  insert^-d  ihe  |Miints  of  a  strong 
dfmhle  ho«)k  through  the  skin,  engng»^l  them  under  the  edge  or  in  the 
anterior  surface  of  the  patella,  and  drew  the  hone  furwanl.  M<.>reau 
did  an  arlhrotnmy,  but  the  joint  suppuratwl  and  the  patient  barely 
ewajRHl  with  his  life.  All)ert  an<l  Konig  sp<*ak  rather  lightly  of  the 
risk  involveii  in  such  an  oi>emtion,  and  the  latter  employe*!  it  in  a 
vOMe  of  tJiree  months*  stanuing. 

In  cnaeft  that  have  remained  unR'<]ncr<l  the  usefulness  of  the  limb 
has  sometimes  been  well  restore<l,  the  patients  being  able  to  walk  freely 
and  troubled  only  in  making  complete  extension.  In  other  ease>,  ag:un, 
the  disability  has  be<'n  great,  the  knee  l>eing  stiff  and  the  fwitient  able 
1*1  walk  only  with  crutches.  Occasionally  the  iieciilent  is  followed  by 
a  markuil  tendencv  to  recurrence  on  flexion  of  the  knee. 


Dislocation  uf  ibr    |Miti<lta  nut- 
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by  the  suhscqnont  flexion  of  the  knee  which  involuntarily  foIloWSOpoQ 
the  sensation  of  an  injury  receivwl  there. 

In  studying  the  manner  in  which  displacement  ti>ok  plnre,  by  exter- 
nal violence,  while  the  knee  waj*  jxirtly  flexed,  von  Meyer  found  ibai 
the  resistance  of  the  ligamentiim  iMit4*lIie  comi>e]Ie4l  the  bono  lo  roove 
in  a  curve  downward  and  outward,  so  that  it  lodtjed  over  tiie  lower 
[lart  of  the  condyie,  or  even  in  the  groove  between  it  and  the  tibia,  oibiI 
tlie  tendon  of  the  <|na<lrioeph  slipiM^d  sidewine  over  the  edge  of  ibe 
trochlea,  and  lay  ujmn  the  otitcr  surface  of  the  condyle. 

Pathology.  The  pathology  of  the  c^jrumoner  form  ban  beeo  fltadied 
only  in  experiments  u|><)n  the  awlaver  and  in  specimens  of  old  unns 
duced  dislocations,  of  which  seven  ciisert  have  bcin  rejK)rtcd.  In  four 
of  these  seven  cases  the  intenial  lateral  ligament  of  the  frntplla  nito 
torn^  and  in  one  the  rent  extended  upwani  in  the  vastus  int(.^mu»  mors 
than  three  iuchen  at>ove  the  patella.  Ex|K'rimont«  upon  the  oadaver 
confirm  these  facts.  It  may  be  added  that  in  three  ca^s  of  lon^tr  fttaml- 
ing  the  bones  had  undergone  various  changes;  in  some  the  patella  was 
hypertrophlcd,  in  others  atrophitnl  •  tn  siwne  it  had  lo.nt  part  nr  all  of 
its  articular  cartilage ;  in  fome  the  leg  was  distinctly  rotates!  outward, 
presumably  the  result  of  the  traction  exerted  upon  it  tlin>agb  the 
ligamentum  pfttcllse. 

The  only  examination  of  an  nncomplicaU^  recent  case  of  which  I 
liave  knowledge  is  one  reported  by  Andrews;*  the  spetMim-n  waa 
obtained  by  amputation,  which  was  rendered  ne<:essary  bva  rt)n)|«Mind 
fnicture  of  tlic  log.  The  displacement  was  of  the  nire  ionn  in  which 
the  patella  has  undergone  no  tieviation  about  itB  longitudinal  axin  and 
rests  against  the  external  condyle  only  by  ita  inner  border  (Fig.  329^. 
The  patient  had  been  run  over  by  a  freight  car, 
"The  [mtella  was  found  shove<l  nearly  straight  out- 
wan!  with  its  inniT  edge  rcfiting  finnly  aga\a>%t  the 
outer  condyle,  and  with  its  fnmt  and  bock  Mirfaon 
presenting  in  a  nearly  normal  direction.  .  •  .  At  tftie 
place  where  tlie  inner  border  of  the  patella  rested 
against  the  femur  the  shell  and  J^p<»ng)*  tissue  of  the 
condyle  were*  crnslic<l  in,  making  an  nvnl  or  8p<Hia- 
sha()ed  hollow  about  one  indi  long  and  tivcM.Mghtbs 
inch  wide.  The  sharp  inner  edge  of  the  jKitelU  rvsted 
flrmly  in  this  hollow  and  wa^  thus  etfectuallv  pr^ 
vented  fr«>m  slipping.  The  rest  of  the  patella  waa 
stoutly  held  in  iH)sition,  like  a  tent-(Mde  or  Jerriok, 
by  tight  bands  uruwitig  in  three  iliflerent  dtrrtHiotti, 
u»  follows:    1,  By  a   portion   of  the  va^n  ritie 


Fio.  321*. 


AnncvMTB'B  cue 
of  t.Uii|iK*nticii)  iif 
the  iMilcltft  out* 
ward. 


muscle  drawing  the  outer  angle  upwanl. 


ttd 


and  forward, 
inward. 

"  The  vastus 


backwanl.  2.  By  a  |mrt  of  the  rectus  fenioria,  i»ol 
represcntetl  in  the  figure,  but  drawing  upward,,  inward, 
3.  By  the  ligamentum  [>atellff,  drawing  downward  and 


nternns  was  torn  ofT.     The  inner  half  of  the 

1  Audrewa :  AnuaU  of  Au&tomy  uid  Sorgviy,  li§63t  vol.  ril.  |».  IflU 
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torn  off  with  the  vastus  internuti,  and  the  lateral  attachments  of 
the  eap(5iilar  ligHment  to  the  Kiil»>H  of  tlio  jMitolla  worf  fflVctually  ri|»j>od 
away,  hut  the  outer  part  of  the  reetiiB  wan  still  attaehtnl." 

Bymptoms.  The  BvmntoiUA  are  1(ib8  of  |)ower  to  eland  U(H»n  the  limb 
or  actively  to  move  the  knee,  |)ain,  and  <leformily.  The  knee  It*  n»ually 
partly  flexed,  but  <K'ca»ionally  has  Ixvn  found  fully  extendotl.  Fasj^ive 
motion  h  painful,  complete  extennion  usually  possible,  further  flexion 
rarely  jHissiblc, 

The  knee  api>ear»s  brcmdened  antl  flattened  anteriorly  ;  the  normal 
prominence  of  the  pilella  in  lot^t,  and  in  iu  place  is  a  depret^ion  through 
which  the  anterior  articular  surface  of  the  condyle;;;  can  Ik?  distinctly 
traced  unless  the  swelling  is  too  great.  The  juitelln  (^n  !«'  na<lily  felt 
upon  the  outer  i!*ide  of  the  condyle,  and  the  tendiui  of  the  (juadnceps 
and  the  liganicntuni  patcihe  sliow  as  teuhe 
bands  under  the  ^kin.     l^sually  the  patella  Kki.  SSO. 

rest«  with  its  articular  surface  agaiui^t  the 
outer  surface  of  the  con<lyle  and  its  inner 
border  directe<J  forwanl,  but,  as  has  In'en 
already  siid,  it  may  ntand  directly  out  from 
the  condyli',  resting  again.-it  it  by  its  inner 
bonier  only,  or  it  may  l>c  rotate<l  in  the  op- 
fnaite  direction  S(»  tliat  its  outer  border  is 
directly  in  front. 

Treatment.    The  metho<l  itf  treatment  that 
has  proved  the  most  frmM-cssfid  is  one  pro- 
more  than  a  hundnMl  ycar^  ago  by 

'alentin,  which  consists  in  full  extension 
of  the  knee  ami  flpxion  of  the  hip  to  relax 
the  quudrii'efw,  followe<l  by  direct  pressun? 
with  the  hands  upon  the  patella;  it  may  l>e 
necessary*  to  increase  the  laxity  of  the  ten- 
don of  the  quadriceps  by  pressing  the  lower 
part  of  the  muM'lc  downward  to\var«l  tlie 
:nce.  Possibly  a  device  which  Duplayem- 
ployeil  sucoessfullv  in  a  vertical  tlisltK^ition 
might  be  us<m1.  if  pressure  with  the  hands 
faihil  ;  hi'  inseri**<l  the  point-s  of  a  strong 
floiible  htMik  through  the  skin,  engnginl  iheni  under  the  etlge  or  in  the 
ant4*rior  surtaee  of  the  |)atella,  and  <lrew  the  b<»ne  forwanl.  Moivau 
did  an  arthrotomy,  but  the  joint  suj>purj!te<l  autl  the  |Kitient  barely 
eiieaped  with  his  life.  All>ert  anil  Kiinig  sfH^ak  rather  lightly  of  the 
involved  in  such  an  operation,  and  the  latter  employi'd  it  in  a 
of  three  mttnths*  standing. 

In  cases  that  have  rcmainerl  unreduced  the  usefulness  of  the  limb 
han  ^ometinu"i  been  well  restore*],  the  patients  lieing  able  to  walk  freely 
and  troubled  only  in  making  complete  exteitsion.  In  other  ibises,  again, 
the  <]in&bility  ban  l>een  great,  the  knee  l)eing  stiff  and  the  |vitient  able 
to  walk  only  with  erutehes.  (Vca^^ionally  tne  accident  is  followed  by 
a  nuurked  teudeucv  to  reeurivuce  on  flexion  of  the  knee. 


DUlouttoo  ot  itir    t**>^llU»  o^t' 
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2.  Incomplete. 

The  cases  to  which  I  limit  this  group  are  ihoise  in  which  Uie  divio- 
cation  take.s  place  while  the  knee  is  extended,  and  in  whicli  ihf  patrlla 
rests  above  and  partly  to  the  outside  of  the  outer  [>art  of  the  ffinoral 
trochlea,  it8  apex  l>eing  probably  still  on  the  median  side  of  the  cresu 
It  is  to  be  remembered  that  in  most  Hystematic  dcscriptiooH  the  group 
is  made  also  to  include  cases  of  moderate  edgewise  or  vertic-al  displaoe- 
luent,  those  in  which  the  inner  bonier  of  the  [tatella  resus  in  the  holKiw 
of  the  trochlea  and  the  outer  bortler  pn»jects  outwaixl  and  forward ; 
but  still  the  majority  of  the  reporte<l  caises  are  of  the  kind  to  which  I 
have  restricteil  the  use  of  the  term,  Tlierc  are,  liowever,  coaos  of 
habitual  dislocation  in  which  the  {mtcUa  moves  outward  during  flexioa 
of  the  knee  and  the  outer  border  turns  backward,  which  niight  pro|>erly 
be  termed  incomplete,  Malgaigne*  rewtrts  one  such  in  which  the  cvd- 
dition  foUowed  a  primary  traumatic  disloctation,  and  a  iiiind3cr  have 
\)een  re[>ortcd  in  which  the  C4_)ndition  devclope*!  gradually  or  wu 
thought  to  have  existed  at  birth. 

The  causes  are  essentially  the  same  as  those  which  produce  the  fxmi- 
plele  outward  dislocations  in  which  the  ptitella  escapes  at  or  alwve  tlM 
upper  part  of  the  trochlea,  that  is,  muscular  action  and  <■•  vio- 

lence reccivciJ  while  the  knee  is  fully  extended  or  even  hyp  i.mL 

Von  Meyer  finds  the  explanation  of  the  incompIetene>«  ol"  ihe  dis- 
location in  the  supposition  that  the  lateral  movement  of  the  putelU 
takes  pkioe  while  it  is  still  at  a  lower  point  U|»on  the  femur  tlmn  it  w 
when  it  undergoes  displacement  outward ;  the  outer  nmrgiii  of  th« 
tn)chlea  engages  in  the  sulcus  at  the  junction  of  the  {latclla  and  liga- 
mentura  patellre,  and  thus  the  bone  is  preventeii  I'rorn  lH*iii)]:  drnwn 
further  outward  by  the  traction  of  the  ilio-tibial  Inind. 

Direct  examination  has  been  repf>rt<?d  in  only  one  case,  and  (liat  ux 
old  one,  Diday  ;'  the  specimen  cjime  from  a  man  thirty-four  yean*  old ; 
the  deformed  patella  rested  on  the  external  condyle  and  was  preventtHl 
from  moving  inward  by  a  b*my  ridge  which  occupied  the  trochlea;  tJie 
articidar  surface  extcmh-Hl  an  inch  higher  ujxm  the  outer  than  upim 
the  inner  condyle.     The  {wtient  walked  without  difficulty. 

The  limb  is  in  extension,  and  any  attempt  to  Hex  is  nainfuL  The 
inner  half  of  the  trochlea  can  l>e  distinctly  trac<N|  with  tnc  6nger,  and 
the  patella  can  be  rctK»gnized  above  and  to  the  outer  side  of  ittf  noniial 
|>osition,  with  its  anterior  surfnc^e  lookitig  alm«»st  dir(*<:tly  fonraidy  and 
if  inclined  at  all  it  apjwars  to  be  usually  incliiic<l  outward. 

The  treatment  is  the  siimc  as  that  of  the  comph^te  form  :  ficxioa  of 
the  hip  and  extension  of  the  knee  to  relax  the  ipiadritvps,  followetl  by 
direct  pressure  inward  u|x>n  the  patella.  Keduction  is  easy  aud  Mom^ 
times  spontaneous. 


*  Muli^i^o:  Loc.  cit^  p.  912. 

*  Diday:  Bui),  de  1«  Soci6t^  AiifttoinJ<|ur.  IrCMi,  [• 
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3.  Outward  Edgewise  or  Vertical  Dislocatioas. 

Accortlinp  to  Mal^aiJrn(*  this  torn»  of  dislf>ration  \\ti6  iirst  reported 
in  1777  by  Naitiiuni,  an  Italiiiu  hurgeon,  who  (Niinnuini(^U*U  two  cases 
lo  tiie  Aeu(l(5m!c'  n>vak>  du  Cliiriirpe.  The  suhjt^-t  was  not  apiin  men- 
tiuiiod  until  Malj^iigiic,  in  183*>,  guvc  a  (Uwripiittn  of  it.  iSinw  that 
time  a  consiiknihit'  nnnilx-r  of  casi's  have  Ixon  n.|Hjrt«il ;  wilhont  mak- 
ing a  verv  thorough  »».nirfl»  1  found  about  thirty,  fiv<>  of  which  were 
n»|Mtrtcd  in  the  Aeir  York  Malira!  Record  betwc-tn  tJie  yiairs  187;i  and 
].S75^  and  in  this  enumeration  I  have  not  inciudwl  raflvs  rf|M)rlt?d  jis 
inmiuplcte  outward  dislocations,  although  I  include  such  in  the  class- 
iHc^tion^ 

The  <li»locatiou  i.s  olmraeterized  by  a  displueerneDt  outward  of  the 
patella  and  it^  nitaliim  u{>on  it^  longitudinal  axis,  by  which  itt*  inner 
border  ih  brought  to  rest  at  or  near  the  bottom  of  the  gnx>ve  (»f  (he 
trochlea,  while  the  outer  l>order  projects  more  or  less  directly  forwani 
and  its  anterior  t^urface  looks  inward ;  it  is  said  by  Fauas  that  its  apex 
18  al^>  directed  slightly  backward. 

Musctilar  action  is  the  motst  frequent  can<4e,  atid  in  .some  eases  the 
oontniction  of  the  musele  apjv^ars  not  to  have  Ijecn  forciltle,  as  in 
Marttu'ts '  puticDt,  a  young  girl,  who  ctuistni  the  dii?l(K*aliiin  by  moving 
in  bc<i ;  in  others  more  force  has  l»cen  exerte<l,  as  a  boy  in  throwing  a 
snowball^  a  roan  in  wrestling,  another  in  stumbling,  another  in  jump- 
ing. External  violence  is  a  less  frequent  caut^  ;  a  blow  upon  the  inner 
edge  of  the  |Mit4'lla  by  which  the  fxme  is  pushed  outwanl,  its  inner 
Iwnler  depresectl  into  the  hollow  of  the  tn»cnlea,  and  its  outer  Ixinler 
raiseil  bv  the  passage  of  the  Ifonc  along  the  Ao\w  of  the  external  cvtw- 
dvle.  l*he  nifxle  of  production  by  mu^ular  action  lias  not  been  made 
clear. 

The  patella  may  rest  partly  against  the  projecting  outer  portion  of 
the  tnK*hlea,  <>r  it  may  touch  tl»»  femur  only  by  its  inner  wlge  i-ven 
wlirn  its  outer  lK»nler  still  lies  somewhat  to  the  outer  side  of  a  sagittal 

!>lnne  passing  through  the  inner  one,  and  in  (»ne  caix',  Payen,  ciuotetl 
)y  Malgaigne,  the  patella  had  turne<l  more  than  90  di*gret»s,  so  lliat  its 
outer  !»order  lay  a  little  to  the  inner  side  of  the  inner  bonier,  its 
fixatitm  in  this  position  without  lateral  supinirt  must  lir  attributed  to 
the  tension  of  the  overlving  soft  jwrls  ana  the  uutorn  jmrts  of  the 
cnpsule,  for  in  one  ease  in  which  Ixtlh  the  tendon  of  the  quadriix-pK 
and  the  ligamentiim  jwitelhe  were  cut  snlx'utaneoiisly  l>y  the  surge*»n 
in  the  elfort  to  reiluiv,  the  bone  remainetl  as  firmly  tixt'<i  as  before. 

The  knee  in  generally  extendwl,  but  in  some  cases  it  was  flexed  half 
wav  to  a  right  angle,  and  is  usually  immovable  l)ecause  of  pain.  The 
deformity  i;^  eharacterizo<l  by  .the  shan)  projection  of  the  outer  lx>rder 
of  the  fKitella  in  front,  on  each  j^ide  of  which  the  skin  is  depresK'il  so 
that  the  anterior  and  articular  surfac4*M  of  the  patella  can  be  felt,  but 
Bometimes  the  r-kiti  is  streteheil  tightly  towanl  each  side. 

The  morit  siu-t'en^ful  tn*atment  has  bivn  that  rt*c<.mimend<*<l  for  the 
prMx-ding  forms  :  flexion  of  the  hip,  extension  of  the  knee,  and  pri'.^sure 
ujwn  the  [mtelhi,  the  latter  being  ;<o  dirwt***!  as  to  force  the  projwting 

*  MartiB :  Axoh.  f«n.  do  MM..  t8Sl.  vol.  xsvl.  p.  «8l 
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outer  border  outward  and  backward,  but  this  has  failed  in  «c\'«ril  c 
in  which  reduction  wa.s  afterward  obtained!  by  forrcMl  flfxiiku  nf  (In*  Ifg 
or,  in  one  ras<»,  by  getting  the  |uitient  foreihly  to  (Hintniet  tho  i|uadrirt'f>i 
and  then  pres^inj?  unoii  the  [Mitelhi after  it  had  been  tlnis drawn  ulnrm^l. 
Pusiiibly  DujiiayV  device,  above  mentioned,  of  dniwing  the  |vtt«Ila  fi«r- 
wartl  with  a  strong  ^harp  liook,  would  be  of  use  by  dimintjiliing  iltt 
friction  between  It  and  the  femur.  Wvmi  Watson,  and  other*  foUovring 
hi£!iexamph\  sueeeeded  by  slightly  HexinjrthM  Icjf  n|M>n  the  tJiigh  during 
aniPsthesiM,  pressing  the  patella  moderately  outwan),  and  then  t^ildt-uly 
extending  the  leg.  Thr-ee  burgeons  have  resorted  to  section  of  the  liga- 
nientutu  |)atellH?,  and  one  of  them  also  to  that  of  the  tendon  i>f  ibif 
(juatlriceps,  but  without  sucecss,  ami  in  the  luBt  one  the  joint  BUppti- 
rated  and  the  patient  dic<l. 


INWABD  DISLOCATIONS. 

These  are  so  similar  to  the  outwarrl  dislot*ationEi  in  tlicir  nature^ 
cimsesy  symptoms,  and  treatment  that  a  detailed  desoriptiou  w  ucmeo- 
essary. 

Complete  Inward. 

This  dislocation  is  denied  bv  rteveral  authors,  the  only  alli^gwi  caw's 
being  those  of  Put<*'gnat  and  Walther,  l>oth  quotetl  by  Malgiiigne.  Tlitf 
former  was  traumatic  in  origin,  but  wdien  the  jratient  vntuv  under 
observation  the  condititm  was  that  of  habitual  diislocatiou  :  the  |ttitient, 
a  girl  thirteen  and  a  half  years  old,  had  fallen  ui>on  her  kun-a^  fi\*c 
years  l)ef<»re,  and  sine*  that  time  both  juitelhe.had  been  so  fre<'Iv  mov- 
able that  she  sometimes  anmsetl  herself  by  ijislocating  and  ntlneing 
them  more  than  a  hundre^l  times  in  an  hour.  The  ripht  pat4.41a  <indd 
be  more  easilv  disloeatetl  (Uitward,  the  left  one  inwani;  but  both  (xtuld 
be  dishx^tefi  so  com[)letely  inwani  that  tlieir  anterior  stirfner*  wrrp 
exaetly  in  eontaet  when  the  kne<*s  were  brought  together.  The  li(cn- 
nients  were  st>  i-elaxe*!  that  the  legs  could  not  l>e  completely  exU'tided 
by  the  contraction  of  the  ouadrioeps. 

Of  Walther's  t^se,  notning  is  known  but  a  brief  description  io 
Latin  of  a  specimen  in  a  museum  at  Berlin.  Mnlgnigne  thought  it 
might  be  a  complete  inward  dinlocation,  but  a<^lmit«  that  its  rhiuiiptvr 
is  uncertain. 

Incomplete  Inward. 

Of  incomplete  inwani  disKicatioii  only  one  ejUH*  has  Ihmmi  •   ■  i»y 

Key';  it  also  was  (pioted  by  Malwiignc.     The  |iatienif  u  :^  itv 

years  old,  slipped  and  fell ;  she  felt  great  pain  in  the  left  kn- 

was  unalde  to  walk.     "The  patelhi  wa^i  found  resting  *vn  ih*.    

Pt>ndyle,  the  outer  ^rt  of  its  articulating  surfaoe  being  supptrtv^l 
obliquely  by  the  projecting  cilgi*  <»f  the  trocFdea  of  the  feiuur.  Ucntlr 
pressure  on  the  inner  wlge  of  tlie  patella,  om  the  limb  lay  on  the  l*e<l, 
re<hired  it  to  iLh  natuml  ]K>Miion."  Tlie  joint  sujvpunUc^l,  and  npjicir^ 
ontly  the  imtiont  <lied  or  the  limb  was  amputntiil.  The  U-ndon  iif 
vastus  eztemuiv  was  |>artly  torn  thnmgh. 

»  Key :  Uuy'g  HutplUl  BvporU,  IKI6.  vol.  i.  p.  .WO 
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Inward  Edgewise  or  Vertical  Dislocation. 

This  seems  to  l>e  nearly  a&  frequent  as  the  corrcnponding  outward 
form.  Possibly  its  reluti%'e  frequency  and  the  rarity  or  abBciice  of  the 
complete  and  incomplete  inward  forruti  are  to  be  explained  bv  the 
greater  projection  inwanl  of  the  internal  condyle,  and  the  relative 
shortness  of  the  lignmonttim  mtellse,  which  prevent*  the  patella  frotn 
reachiuAC  that  bide  of  tlie  M)ndyle. 

COMPLETE  REVEKSAL. 

Complete  reversal,  Me  uuivr  border  paHxiutf  hi  front  to  the  inner  side, 
BO  tlmt  the  anterior  Mirface  re^t.s  a^inst  the  trcK'lileu  and  the  articular 
fiurfact*  in  directed!  forwanl,  has  been  reiK»rted  in  only  two  case?*,  which 
are  briefly  nU4»tc<l  by  Malgaigne  aa  follows:  '*  In  1752  .1.  Nue  wiw  a 
dinliKfition   pnxiuce^l  by  muscular  action  in  which  he  clearly  recog- 
nized a  two-thirds  revernal  of  the  jwtelhi  fn^m  without  inward  without 
I        any  evidence  of  rupture  of  the  ligamentf^.     Subpetiuently  H^vin  said 
tliat  he  had  hcanl  Bruy^res  read   l^efore  the  Aca<l^niie  royal  de  C'hir- 
!        urgie  the  tietaiU  of  a  t<»tal   reveisid  of  the  {mtella  upside  down,  also 
I        without  rupture  of  tht-  ligaments:  in  the  latter  ca-^-  the  cause  was  a 

Nblow  reccivetl  uptm  the  inner  part  of  the  knee." 
Complete   reversal,  the  itivrr  border  p^itmivg  in  fnmt  to  the  outer 
side,  has  l)een  rejx>rted  in  three  ca^es.  Castara,  quoted  by  Malgai^ie^ 

Wrsgg,'  and  Gaulke.* 

Oistara'^  ]>:itieut,  a  \(\r\  seventeen  years  old,  l>ent  forward  to  lift  a 
I        book  from  a  tnblc,  renting  her  weight  up<»n  the  cxtcmloiJ  right  log,  iiiid 

pressing  the  outer  Uinler  of  the  |m(ella  against  the  edge  of  a  chair; 
^B  fihe  jsuclilenly  criecl  out,  and  Castani,  summoned  immediately,  found 
^B  the  leg  i^artly  Hexed,  and  could  extend  it  but  verA*  litth*.  The  iintctla 
^^  rvsti"*!  bv  its  outer  border  u|Hin  the  outer  and  up|»er  part  of  the  ir<Kddm 

of  the  f(Mnur,  \s  liich  it  i-ovcrcil  only  over  a  breadth  of  a  quarter  of  an 
''  inch  ;  its  inner  Iwinler  inclined  outwanl  and  pn)je<-ted  ilk  this*  dirtviion 
^^twoan«i  a  h:df  centimetres,  it»  articuUr  !?urta(.'e  lo4»king  forward  and 
^■inwart).  The  tendon  of  the  quadrice|>s  and  the  liganientura  |)aiell8& 
^■cAch  formed  a  quite  thick  and  hard  munde<l  con!  above  and  below. 
^fThe  surgetm  gras|XHl  the  Ihiuc  with  his  thumbs  and  foreHngers,  and  by 
^^  a  simple  movenifni  of  rotation  from  behind  forwanl,  and  from  without 
I        inward,  restored  it  easily  to  its  place. 

1  Wragg'd  iNitient  was  a  negro,  who  had  l>e4Mi  struck  ujHjn  the  outer 

I  side  of  the  right  patella.  The  limb  was  extendwi  an*l  immovable. 
'  The  inner  boriler  of  the  patella  had  turned  forwanl  ami  outwanl,  and 
^K  lay  alM>ut  half  ;in  inch  t«>  the  outside  of  the  nornml  |Nisitioii  of  the 
^1  outer  U-inler;  the  outer  Utnler  could  l>e  felt  de«*p  in  the  ln»chlea  about 

half  an  inch  from  its  inner  e<Ige.     The  tendon  of  the  quadriceps  and 

the  ligamenturn  |jatellfl?  showed  untler  the  :^kin  n«  hnnl  tvrwtisd  cords; 

very  little  |vbi$ive  motion  at  the  knee.     Tlw  dltflocntion  wu»  mluoed 

Wnits:  (.IwrlmUiii  H«-<lir»l  Jimmttl,  May.  lififl.  ftbitnet  In  Sehmldt's  Jfthrbucbcr, 
.ISKA.  voL  xei.  p.  Mti. 
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easilj  by  pressing  with  the  thumbs  against  the  projectitig  border,  and 
with  the  index-  and  niiildle  fingers  against  the  outer  l>ortler  in  the 
opposite  direction.  The  reaction  was  slight,  and  the  patient  made  a 
gtMMl  recovery. 

Gaulke's  patient^  a  girl  seventeen  years  ohi,  injured  her  knee  in  a 
fall  from  a  horse,  and  was  not  seen  by  him  until  ten  days  after  the 
accident.  "The  patella  hiy  entirely  upon  the  outer  condyle  of  the 
femnr,  and  had  lM*en  so  turned  al>out  its  longitudinal  axis  that  it*^  pos- 
terior surface  looked  forward  and  inwatxl,  and  the  anterior  surface 
backward  and  outwai'd."  After  several  failures  he  reduced  by  making 
pressure  against  tlie  projecting  inner  b<jrder  with  <mic  jaw  of  a  vise, 
such  as  is  used  by  carjienters  to  hold  pieces  of  wood  that  have  been 
freshly  glued  together,  the  counter-pressure  being  made  with  the  other 
jaw  tigainst  the  internal  con<iyle.  The  force  of  the  screw  was  so 
applied  as  to  press  the  inner  border  of  the  patella  forward  and  inward, 
while  iu  outer  border  was  expected  to  move  along  the  outer  sU»p€  of 
the  trochlea.  After  many  efforts,  the  rwUella  sudilenly  moved  with  a 
snap,  tume<!  al>out  its  hmg  axis,  and  fell  back  into  plaee.  The  patient 
recovered  in  a  fortnight. 

Transverse  Edgewise. 

Of  this  group  only  two  ca^^cs,  repror^enting  two  varieties,  have  been 
reported.'  The  patella  is  rotato<l  90  degrees  about  its  tnmsverse  axis, 
the  articular  surface  being  directed  cither  upward  or  downwanl.  In 
Newman's  case  the  jmtient  iiad  fallen  ujion  the  knee ;  "  the  lower 
border  of  the  patella  was  wedged  in  lw?tween  the  head  of  the  tibia  and 
the  condyles  of  the  femur,  .  .  .  and  the  tendon  of  ihe  quadriceps 
extensor  muscle  was  thrown  forwanl."  The  dislocation  was  easily 
redut'eil. 

IJiulicrfonrs  i>atient  hml  received  a  blow  upon  the  knee.  The  upper 
border  of  the  jmtella  was  lodged  betwe<'U  the  tibia  and  the  femur,  and 
the  periostcutu  was  stripped  from  its  anterior  surface,  remaining  con- 
tinuous with  the  tendon  of  the  quadnc(']TS.  Tlie  condition  was  demon- 
strated by  a  skiagnuu  and  by  an  arthn>tx>my  made  for  the  pur|K»se  of 
reduction.     Recovery. 


CONGENITAL   DISLOCATIONS. 

In  a  nnml)er  of  rei>orte<l  cases  the  term  cnngenUal  has  been  used 
although  the  writers  knew  tliui  tlie  dislocation  liad  first  apjieariKl  long 
after  birth  ;  in  most  of  the  others  it  has  not  been  possible  to  ascertain 
with  certainty  the  date  of  the  ai>peanuice  of  the  condition,  and  in  many 
tlie  pn)bability  is  very  great  that  it  had  been  gradually  developed  long 
after  birth.  The  n^ported  cases  in  which  it  in  reasonably  certain  that 
the  condition  existe<i  at  birth  are  not  numerous,  ])crhaps  fifteen  or 
twenty,  but  if  to  these  are  added  the  other  «ises  whicli  sevei"al  of  the 
patients  have  said  existed  in  other  members  of  their  families,  the  num- 

>  Nevrauii  and  Rntbcrfonl :  Uncet,  JnueSS,  19()l,  p.  1761. 
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ber  liccoinwi  consiiJrrnblv  incn«}^].     TIk?   iirinri|)ul   fia|M»r  u|>iiii   ihe 

s*iibjt»ct  I*?  on*'  hy  Zielcwit'z :  *  I^fjiwl-Ifaj^'n^  rcml  urn-  lu-ioiv  tlu'  li<  r- 
lin  ^f^f1lical  Sicu?ty,flnd  ph-wmiUsI  two  chso*,  Imt  tlir  |iul>Iisl)t:>d  al>stnnt 
ifi  very  xhort.  Ziolewirz  s  jmper  givrs  iho  dt-taiU  of  13  cases«  in  3  of 
which  the  patrlla  was  dwlocate*!  upwnnl  with  olonpation  of  its  lijra- 
mcnt ;  in  tlir  remnininp  10  the  disloontion  was  outward,  Tho  <H»n- 
prnital  clmrarter  of  the  first  .'^  is  iiiicortain.  Of  thr  ontwanl  onr?i  in 
whirl)  tho  Ht'x  i«  noted,  6  w<'re  mal»>j3  tVnialos  ;  in  5  |»oth  pnfolhc  wen* 
dislocated,  and  in  all  the  patients  were  able  to  make  good  nise  of  the 
limb. 

Bessel-Hagen  points  out  that  the  cases  mav  be  grouped  in  thn*c 
cla^jacB :  1.  The  ineompfctry  in  which  the  patella  Ilea  upon  the  outer 
condyle  when  the  knee  is  extended,  and  return!*  to  its  normal  place 
when  the  knee  is  flexe*!  ;  2,  iimiphie  wirrmifirnt,  in  which  the  displact'- 
mcnt  occurs  during  flexion  ;  3,  romjtirir  prnnatinit,  in  which  the  dis- 
placement is  increii«ied  during  flexion,  ami  is  not  overcome  during 
extension. 

Oiswell '  reported  n  case  of  oongrnital  diAhx^tion  of  both  patella?  in 
ft  man»  fortv-three  years  old,  who  said  that  live  memlMTsof  his  family, 
in  three  frenerations  had  the  same  deformity — his  father,  si.-ter.  son, 
and  nephew.  Dr.  Caswell  examined  the  son  and  confirmed  ilie  state- 
ment to  that  extent. 

Shapleigh  *saw  a  man,  thirty-nine  years  old,  both  of  whose  pntollee 
"were  dish»cated  outwanl,  resting  on  ihe  upper  and  outer  surface  of 
the  external  condyle  of  the  femur."  They  were  of  normal  size.  The 
patient  said  the  condition  had  existe<l  from  birth,  and  that  his  grand- 
father, father,  and  Due  of  his  own  chihlren,  fmir  generations,  had  the 
aame  deformity.  The  man  walki^l  without  dil^culty  and  had  served 
as  a  soldier  during  the  Miir. 

An  anonymous  writer'  re|>orted  a  case  of  congenital  dislocation  of 
both  patelhe  in  a  girl  whose  father^  aunt,  and  aunt*s  daughter  were  in 
the  same  condition. 


HABITUAL   OB   FATHOLOOIOAL   D1SLO0ATI0N8,* 

A  number  of  varying  conditions  in  the  bone^  or  ligaments  of  the 
knee  may  have  for  consequence  the  frequent,  even  habitual,  dislocation 
the  |kate1hi  in  certain  jw^itions  or  movements.  Alnnwt  without 
•ptioUf  these  dislm^ations  are  to  the  outer  side  and  complete.  Many 
a  reportcil  as  c^Migenital  are  probably  of  this  clmracter  ;  1  - 
iodoed,  publishinl  an  clalK>nit<'  p:iperon  the  Kubject  in  which  l< 
that  all  reportiil  caM*s  of  c<jngeniuil  dislocation  were  really  pnihologiral 
ones. 

Among  the  alleged  causes  are  relaxation  of  the  ligantent^,  chronic 


»  Zielewi««:  Berlin,  klin.  Wochonwhrtn.  It**,  vol.  vi.  p  iffi. 

'  Brmrl-Hwf-"      i  )••>•••  ti"  >■..  .i    \\  ..<-in  ti«<  i.ntt    l-.-l    p.  C>. 
•CWwcIl:  Atn-  .  'ttl.v.  I?*5. 

•Hbspl'Hsli:    11'  1.  vol.  cv.  |i.«Bi 

»Nrw  Vork  M.-.li..*l  J..ii.-  7. 

•  For  a  full  ilti-««i.iii,  '.*■  <  ».  Arrh,  il»»  tlrUipvtlU. 

'Urmiiy«r;  ArcU.  Tui  kUit- i  ..........  .  ^-■,  vill.  i»,i. 
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ai'thritk  of  different  kinds,  nialformntirtns  of  the  knee,  espeoiallj 
valijnni,  and  injury  of  the  lower  |»arl  of  tin*  vuntus  infornus. 

In  ponii  valgum  llic  increased  nl)d«<*tl(m  of  tl»e  It.'g  Ufxtn  the  MA 
prmhiccs  a  eorrcsjiondinpf  exaggeration  of  the  angle  liotwefn  th*'  (jniio- 
ricoprt  and  the  ligamentnni  iiatellft*  in  con^iPKjiience  of  whirli  fhr  con- 
traction of  the  muscle  constantly  tends  to  dmw  the  putelbi  fuitwanl, 
and  if  the  [Nitella  passes  to  the  outer  side  of  tlie  onter  (^tndyh"  the 
nuis<Ie  tlien  aids  still  further  to  ahdnct  the  leg  and  increase  its  devia- 
tion. Inilecd,  in  some  of  the  reported  (^•s£*s  it  has  reniain<*<l  in  doiiht 
whether  the  ahduetion  of  the  leg  preee<led  or  was  itself  the  ivinw^ 
<|nence  of  the  dishteatlnn  of  the  patella. 

C'ondamiii'  re|>orted  a  case  in  which  jw^rsistent  outward  dixplaeesaent 
took  place  gradually  in  oonseijucnce  of  operative  division  of  the  lower 
f>ortiou  of  the  vastus  internus  in  the  treatment  of  an  osteomyelitic 
ahscci^s. 

The  patella  is  habitually  very  movable,  and  the  dishtcutinn  tnkes 
phioe  or  is  increased  during  flexion  of  the  knee  and  i-*  re<lu<*e*l  or 
diminishtMl  during  extension.  The  functions  of  the  limb  ar^  D)ore  or 
less  interfei-ed  with,  complete  voluntary  extension  l>eing  difficult  or 
imiMissihle.  The  femur  tends  to  rotate  inwnnl,  and  the  leg  nutwsrd 
and  to  become  abducted. 

A  ease  which  resembles  Put^gtmt's  of  com]>lete  inward  disKkciktiao 
in  the  facility  witli  which  the  patient  could  nipidly  pHMlm-e  and  nefliioe 
the  dislocation  by  muscular  action  is  rep*irt*yl  liy  A  Hurt;*  the  f^tient 
was  a  boy,  sixteen  years  old,  with  genu  valgum  ou  the  affectet)  side. 
AVhen  the  knee  was  held  at  an  angle  of  Uti)  degrees  he  could  repeat 
the  pro<Iuction  and  reduction  with  great  rapidity  and  ease.  Flexion 
at  !5<)  degrees  wan  the  limit  at  which  voluntary  ro<luction  could  be 
made  ;  voluntary  dislr>cation  was  possible  even  Avhen  flexion  was  carried 
to  ifQ  degree?*. 

The  treatment  consists  iu  the  wwiring  of  a  knee-cap  desigDG«i  to 
opIvT-^e  the  displacement  during  flexion  or  to  restrict  the  flexion  to  the 
range  l>eyond  which  the  displacement  tmik  place. 

Koux*  relieved  a  case  of  habitual  flislocation  outward  following 
rupttin?  of  the  a|K>neurosis  on  the  inner  side  by  dividing  the  vaatns 
externus,  suturing  the  rent  on  the  iucer  side,  and  displacing  the  imer- 
tion  of  the  ligamentum  patellte  upon  the  tibia  half  on  inch  iDwanL 
Bradford*  did  the  same  with  success. 

Another  French  surgeon  (I  have  mislaid  the  reference)  peli«.»vcd  the 
condition  by  narrowing  the  int-ernal  lat<'ral  exmnsinn  liy  inrna«  of 
tliree  silk  sutures  so  place<l  as  to  inakt*  n  longitudinal  tuck  in  it ;  utlivfH 
have  excised  a  \tun^  and  closed  the  opening  with  suturea. 

Schanz*  plactil  five  stout  silk  sutures  between  the  metiial  l^order  of 
the  |Hitella  and  the  internal  condyle^  on  tying  which  Uie  unp&ulo  folded 
into  a  sausage-like  roll. 

'  Uuiutaiain  :  Lyon  M^'d..  Scptrmtwr  UO.  18RH. 

'  AllH*rt :  I'hirtirKii*,  vol,  iv.  p.  30il.  "  Roiix  ;  Rev.  ijc  nUr..  AufH 

*  Bndfurd :  IIumIou  IttcdirAt  *iid  tiuriElMl  Jouruid.  February  W,  I&IML 
•Scbmis:  Zvltwiirift  far  UrUiop.  Chir.,  vol.  rU. 


CHAPTER  LVI. 

DISLOCATIONS    OF   THE    FIBULA. 

le  Upper  End — Of  Ui«  Lower  Eud — Spontoiieoua  or  Pathological. 

Thk  fibula  may  \)e  dishraiUnl  at  it^  up[>or  or  at  it^  lower  end,  and 
the  rcfiult  of  external  violence^  or  of  muscular  action,  or  of  unequal 
'growtli  of  the  tibia  aud  iibula. 

DISLOCATIONS  OF  THE  UPPEE  END. 

Of  these  there  are  now  about  twenty-five  reported  cases.*  In  the 
liiujunly  the  di.'^plarenient  was  outwuni  and  forwanl,  in  others  back- 
wanl,  and  in  a  few  upward.  It  is  to  be  rcnieTnU'itHl  that,  as  the  head 
of  the  (ilmla  is  situated  behind  the  most  external  jwirt  of  the  tibia,  a 
di^^liKration  forward  must  als*i  be  outwarvl. 

Of  cases  Ciimplicated  by  fracture  of  either  the  tibia  or  fibula,  or  of 
both  lK>nes,  quite  a  nnml>er  have  been  rep«»rted.  Of  tlvv^e  in  which 
the  disl()cati(»n  is  ppii«luee<l  by  the  overriding  of  tlie  frapnjents  by 
which  the  head  t)f  the  fibula  is  fon'Ctl  upwanl^  It  is  only  iiew^ssary  to 
Kiy  that,  although  the  ro|x»rte«l  displacement  bait  lKH»n  ver}*  f^rejit  id 
some  cases^  it  doo^  not  ap]>eAr  seriously  to  have  afiected  the  treatment 
of  the  fracturej  ami  in  most  oases  re<luction  was  easy.  In  some,  in 
wlilch  the  fracture  united  with  shortening,  there  remained  a  permanent 
displacement  of  the  heaid  of  the  fibula  upward.  The  dislocation  is 
not  always  upward,  but  is  sometimes  forwnnl.  and  sometimes  the  head 
has  l>een  freely  movable  l>ackward  and  forward. 


1.  Forward. 

The  cause  has  been  a  fall  with  the  Icjx  Ix'ut  under  the  body  or  a  mus- 
cular eHTort  without  a  fall,  and  there  is  n-ii^wm  to  think  that  the  forcible 
flepressinn  and  inversion  of  the  front  of  the  foot  may  be  a  fnclnr  in 
the  prrHhiction ;  thus,  Savoiirnin's  patient  caught  her  hetO  while 
descending;  a  staircase  and  the  f(>i»t  w:is  sharply  deprcsseil  and  turnetl 
inward,  and  in  my  two  patients  one  of  whom  had  not  fallen,  niore- 
mcnt  of  the  f<Mit  in  the  direction  menlionc*!  ransisl  pain  at  the  site  of 
the  dislocatinn  after  re<luetion.  Tillaux,  also,  obsiT\'«Hl  a  case  of  diaa- 
tasia  awociatcti  with  fracture  of  the  lower  emi  of  the  tibia  fp.  .*W.'i|. 

The  bead  of  the  fibula  can  Im*  t^^vn  ami  felt  in  front  and  *>utside  of 
its  normal  position*  and  the  tendon  of  the  bit»i*|»s  shows  plainly  in  an 
unusual  curve.  The  ^mtient  is  usually  unable  to  walk  l>ct*:niM'  of  |Kiin, 
but  can  move  the  knee  cpiite  fn^ely. 

•  In     '  L'raphT  (rivi.'n  in  llic  rtM  <'«lilt<ui.  •©«  HintrhlicrK.  iwh.  fttr 

kliit  <  p.  l\ni .  U,ttK*tt.  |jiiic«-t,  MftTcfa  31,  ISeS;  uid  Stini'Mtti,  K<rw 

York  NUU..».  J.M..,. .,,  .-..-J  ^5.  lf«4l.  mihI  I\-I.rit»ry  d.  JMW 
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Recluction  has  usiially  l^cen  easy  by  direct  pressure  while  the  knee 
wiis  ^mrtly  flexed  ;  in  Hiivournin'H  case  while  the  knee  was  extended 
and  the  ibot  in  dursjd  flexion.  I  wafi  obliged  to  re^*ort  to  arthrotniuy 
in  one  ciase,  Lt^^tt  refers  to  an  unreix>rted  case  in  whieh  rednction 
failed}  two  attempts  having  been  made  under  aniesthesia.  The  obstacle 
in  my  case  appeared  to  be  a  strong  iibrons  !)and  extending  from  the 
head  of  the  fibula  to  the  front  of  the  tibia ;  after  its  division  reduction 
was  easy. 

2.  Backward. 

J 11  at  least  one  of  these,  Dubreuil,  the  cause  clearly  seems  to  have 
l)een  forcilde  contraction  of  the  biceps  ;  in  the  others  the  patients  fell, 
and  the  cause  may  have  been  a  twist  of  the  leg  which  ruptured  the 
tibio-fibiilar  attaehnients  by  the  pull  <>f  the  external  lateral  ligament 
of  the  knee,  the  biceps  then  acting  to  disjilace  the  bone  backward. 

In  two  cases  the  foot  was  slightly  everted,  and  in  one  of  them  there 
was  a  sensation  of  cold  and  ntnubness  along  the  peroneal  region  of  the 
leg ;  in  one  the  tendon  of  tlie  bleeps  was  tense.  The  dispiae<»nient  in 
described  as  backward  in  all,  and  its  extent  as  one  inch  in  Dubreuil's. 

Reduction  was  etfceted  without  much  difficulty  in  three  by  direct 
pressure  upon  tin;  head  t)f  the  libula  while  the  knee  was  tlexed.  In 
Dubreuil's  the  displaeeiiient  recurred  on  the  following  day,  and  was 
then  less  easily  reduced;  a  knee-cap  of  leather  was  then  worn  for 
twelve  days,  and  the  i>atient  was  then  able  to  walk  with  a  cane,  but 
for  some  time  the  leg  had  a  tendency  to  bend  outwanl ;  ultimately 
retiovery  was  complete,  as  it  was  also  in  the  other  two  ca^es. 

Erichsen  and  Oldright  did  not  see  their  patients  until  some  time 
after  the  accident ;  in  the  former's  the  displacement  was  ijeruianent 
and  the  **linib  was  somewhat  weakened,  so  that  the  patient  could  not 
jump,  but  rktiierwise  he  suffered  no  inconvenience.''  In  Oldright's 
the  displiicemcnt  could  be  easily  reduced,  but  it  immediately  recurred  ; 
locid  pressure  and  Immobiliziaion  of  the  knee  failed  to  cure.  Possibly 
retention  by  a  strip  of  adhesive  plaster  placed  round  the  upper  part  of 
the  leg  would  be  eftective. 

3.  Upward.' 

Of  this  form  there  are  only  three  reported  cases,  Boyer,  Stoll,  and 
Sorbets,  and  the  account  of  the  latter  is  too  incomplete  to  be  of  any 
use  or  even  to  establish  the  iiccupacy  of  the  diagnosis. 

Boyer's  patient  appears  to  have  received  a  ilishx-Jition  outward  of 
the  foot  or  a  Pott's  fracture  of  the  ankle  in  which  the  tibtda,  iustiiid 
of  breaking,  had  been  pushed  luxlily  upward  ;  the  extent  of  the  dis- 
phicement  is  not  stated;  the  restonuion  of  the  foot  to  its  place  cor- 
rected the  upper  dislocation  also,  and  tlie  patient  recovered. 

lu  StolFs  c'lse  the  lieail  of  the  iibida  is  described  as  standing 
"  notiibly  higher  than  nornuil  on  the  otiter  surface  of  the  tibia,  and 
forming  there  an  immovable,  tirrn,  sbarjdy  projecting  tumor,  very 
painful  on  pressure."  He  quotes  Dnbreuil's  case  as  identical,  and 
attributes  the  di.splaeenient  to  the  forcible  ctmtmction  of  the  biceps, 
and,  therefore,  it  seems  possible  that  the  dislocation  mav  belong  among 
1  This  is  souietiiues  cuUed  "  tulal "  disluvatiou,  befnuso  the  lower  end  also  u  displibced 
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the  backward  ones.     The  patient  was  a  circiis-ridor  and  received  the 

injury  in  Jumping  from  IiIh  hoi-se,  aliehliiig  upon  his  toc8.  The  sole 
watt  everted,  the  toes  alxluctcd  ;  tlie  inner  ^iJc  of  the  ankle  swollen 
and  tender  ;  passive  motion  of  the  knee  and  ankle  verv  painful ;  numb- 
ness of  the  outer  side  of  the  leg.  No  fracture  could  be  found.  Re- 
duction was  made  by  forcible  traction  on  llu;  foot,  the  knee  b«ing 
fiejced  at  a  right  angle,  and  was  accom|>anied  by  a  snapping  8oun<l. 


DISLOCATIONS  OF  THE  LOWER  END. 

Of  this  the  only  two  recorded  cases,  excluding,  of  course,  the  innu- 
merable ones  in  which  diastasis  of  tliis  joint  Iuia  formed  one  of  tlie  lesions 
of  Pott's  fracture  at  tlie  ankle  and  the  few  wises  in  which  the  same 
diastasis  has  been  part  of  inward  or  outwanl  disKx^ation  of  the  foot, 
are  one  oljservcd  by  Nclaton  in  the  service  of  Genly  and  one  in  the 
service  of  Tillanx  reportc<l  by  Dunand.*  Gerdy's  patient  caiue  to  the 
hospital  thirty-nine  days  after  the  accident.  The  wheel  of  a  wagon 
had  |xissed  across  the  lower  end  of  his  leg  and  had  forced  the  external 
malleolus  so  far  liackward  that  it  was  almost  in  contact  with  the  outer 
border  of  the  tendo  Achillis  ;  tl»e  outer  surface  of  the  astnigalus  could 
he  felt  through  almost  its  entire  extent.  The  patient  walke<l  fairly 
well,  and  Gcrtly  thought  no  attempt  to  reduce  should  be  made. 

In  TillauxV  case  the  patient  in  stepping  from  an  omnibus  caught 
bis  foot  and  fell  forward.  The  foot  was  evc-rtevl,  there  was  a  large 
ecchymosis  on  the  inner  side  of  tlie  leg  and  foot,  and  another  on  the 
outer  side ;  the  ankle  was  swollen  and  lender,  es|>ecJa!ly  on  the  inner 
side ;  no  fracture  could  Ik?  found.  The  lower  end  of  tJie  fibula  was 
freely  movable  forwanl  and  Imrkward  with  cartilaginous  crepitus, 
and  could  be  drawn  outward  so  far  that  the  end  of  the  linger  cotild  be 
inserted  l»ctween  it  and  the  astragalus.  The  patient  made  a  good 
pec*  I  very. 

I  have  Been  one  case  of  dislocation  liackward  from  the  tibia,  posisibly 
with  preservation  of  the  rclatifn»s  with  the  calc^incnm.  The  ]>atient, 
a  lad  of  seventeen,  was  adniitteil  to  the  House  of  Kelief,  July  17, 
1889,  having  been  injured  in  the  left  ankle  while  wrestling.  The 
foot  was  abduct<Hl,  its  inner  side  normal  and  fxiinlcss  ;  the  lower  part 
of  the  tibula  w*as  prominent,  the  n»gi*ui  swollen  and  tender.  A  care- 
ful examination  was  nuuh'  under  ether,and  the  above  diagnasis  reached. 
On  adduction  of  the  front  of  the  foot  the  bone  returned  to  its  place 
with  an  auililile  ^nap.  The  dislocation  wa**  then  reproduceil  by  abduc- 
tion of  tlic  fixit,  and  again  retluccil  by  tulduction. 


¥ 


SPONTANEOUS  OR  PATHOLOOICAL  DISLOCATIONS. 


These  have  Uvn  re|M>rtod  as  oct'urring  at  the  upper  end  in  oonfltH 
(pu'nc<»  of  iuHammution  of  the  joint,  of  rhachitic  changes  in  the  liones, 
and  of  exaggerateil  growth  of  the  tibia  following  necrosis.  In  the 
same  group  may  Iw  classed  a  disItK-alion  outwanl  n'jwrled  by  Bryant, 
which  was  due  to  arrest  of  the  gmwih  of  the  libia. 
*  Itaniind :  Th^  dr  Vmt\%,  ItTH.  Ko.  817. 
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MalgaigDe>  after  quoting  a  general  desonptiiin  given  by  Cuopw, 
according  to  which  chronic  hydnirthrosi^  IcjkIs  to  the  easy  dttpUMV- 
ment  of  the  head  of*  the  Hhula  au<l  tn  much  weaknc^  and  fatigue  m 
walking,  describes  a  case  under  his  own  care  in  which  thi»  Uxity  of 
the  joint  ejci^ted  ;  iu  certain  laovemcntH  of  the  knee  tlie  tihuLi  «*aA  di*- 
phiced  backward,  returning  nhnost  at  once  to  itH  place  with  u  iTa4;king 
sound  ;  the  W)ndilion  followeti  an  urthritif*  which  had  pnKlueed  a  sim- 
ilar relaxation  of  tlie  knee.  In  a  cOftC  of  rhaehitic  curvature  uf  the 
leg  in  an  infant  Malgaigne  thought  ho  <x)nld  recijgnixe  the  bead  of  the 
fibula  displaced  upward  ahuoist  to  the  level  of  the  articular  surface  of 
the  tibia,  and  on  examining  the  rhachitic  nkeletonH  i>reserved  in  the 
Muste  Dupnytren  lie  found  sevcml  examples;  the  ui?ipiaecmcnt  waa 
upward  and  outward  at  tlie  upper  end,  the  lower  end  pret*erviag  its 
normal  relations. 

Dishx^tion  downwartl  of  the  upj>cr  end  due  to  elongation  of  the 
tibia  following  necrosis  was  dcscribe<l  by  Farise  (t|note<l  by  Malgaigne)^ 
who  reportetl  three  cases.  In  one  of  them  the  elongation  wa.-^  thr»«| 
centimetres  on  the  inner  side  of  the  tibia^  one  and  a  half  cciitiiuetns: 
on  the  outer,  Mnlgaigne  subsequently  «iw  and  reiKirtetl  s  foi 
case.     The  conditions  did  not  at!ect  the  functions  of  tltc  limb. 


CHAPTER   LVIL 


►ISLOCATIONS  AT  OR  NEAR  THE  ANKLE. 

DifllocAtioDft  of  the  Knot  (Tibio-tanal)— 8ubastrugatni<l — Total   Diftlocatioo  of 
the  AstnigalttA — Medio-tjirHul — Coii^niial. 

Anatomy. 

The  principal  movementjt  of  the  foot  aro  that  of  flexion  and 
extension,  or  aorga\  and  plantar  flexion,  which  takes  place  in  the 
joint  formed  hv  the  astragnhis  and  the  tibia  and  tibiila,  and  that  of 
adduction  and  uhductiou  combined,  res|)cctively,  with  inversion  and 
eversion  of  the  fi<.»le,  wliirh  takes  place  in  the  joiutH  l>etween  the  astni^ 
aliLs  on  one  side,  and  the  calcuneuni  and  sciiplioid  on  the  other,  and  iri 
aided  by  slight  motion  between  the  calcaneum  and  cuboid.  The  axi.t 
of  the  Krst  joint,  the  ankle,  is  horizontal  and  nearly  transverse,  its 
inner  end  inclining  forward  ;  that  tkf  the  other  mns  oblicjuely  from  a 
|>oint  near  the  inner  tuberftnity  of  the  cak-uncum  upward  ami  forward 
to  a  point  on  the  upiK'r  surface  of  tl»e  neck  of  the  astnigulufi. 

The  ajitragaiua  articulates  above  with  the  under  jiurfaee  of  the  tibia, 
and  on  the  Hi<le^  with  the  malleoli,  between  which  it  is  <to.<nu{:ly  placed 
that  no  lateral  motion  ia  possible.  On  each  side  the  lateral  ligiunent 
parses  to  the  astragalus  and  cak^aneum  fnmi  the  inalk^ilus,  and  (he 
h»wer  ends  of  the  tibia  and  fibula  are  bound  together  by  ligaments  in 
fmnt  and  behind.  The  range  of  don^l  and  plantar  flexion  is  nearly  90 
degn'cs,  and  as  the  articular  surface  of  the  a'^Lragalus  is  Rtniewhai  nar- 
rower behind  than  in  front  some  lateral  motion  of  the  joint  is  ^KiKsible 
in  full  plantar  flexion. 

The  roundeil  head  of  the  astragalus  articulates  with  the  posteinor 
concave  surface  of  the  scaphoid,  the  inferior  calcaneo-scaphoid  liga- 
ment, an<i  slightly  with  the  anterior  end  of  the  calcaneum.  On  tlie 
under  surface  of  the  astnigalu.**  arc  two  articular  facets  cnrres|>*>nding 
to  two  on  the  upper  surface  of  the  calcaneum,  and  Ix'tween  them  is  the 
slnmg  interosseous  ligament  which  fills  the  canal  fonned  by  a  groove 
on  each  Iwne  separitiug  its  two  articular  surfaces,  and  binds  the  bone* 
firmly  together.  The  maximum  ninge  of  motion  in  these*  joint>i  is 
alMHit  40  degrees,  nn<I  is  limited  |Mirtly  by  bony  contact  and  |wrtly  by 
the  Iig:uncnt>*. 

In  this  chapter  I  shall  descrilje  four  difl^erent  dislocations:  thi>se  of 
the  f»H)t,  those  of  the  astnigtdus,  the  subaatragaloid,  and  the  nu^iio- 
tarsal  disl(M<ntions ;  under  the  first  term  are  included  those  in  which 
the  astragidus,  wliile  maintaining  its  relations  with  the  other  bone^  of 
the  fwH,  i«  displiutil  from  the  bones  of  the  k*g ;  uudrr  the  s«-c<»nd, 
those  in  whi<*h  it  is  als<t  displaot'd  from  the  caltimfum  and  scaphoid; 
under  tlie  tinr<I,  those  in  which  the  astragalus  reuutins  in  the  tibio- 
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iibular  mortise  and  is  separated  from  the  calcaneum  and  M^phoid  ; 
under  the  fourth,  those  in  which  the  scaphoid  and  cubuid  are  togedwr* 

disIocat^Ni  from  the  astragalus  and  calcannim. 


DISIiOOATIONS  OF  THE  FOOT.     TIBIO-TABSAL  DISLOCATIOVB. 

The  displacements  of  the  astragalus  and  the  foot  are  so  oomplei 
that  the  nomenciuture  of  the  various  dislocations  present:?  serious  rtiffi- 
euLties,  and  the  confusion  has  been  increased  by  the  van'ing  prarticvi* 
of  different  writers,  some  of  whom  treat  the  tibia  as  the  disltioatcHl  bone 
and  apply  the  terms  indicative  of  direction  to  it,  while  oihern  consider 
the  foot  as  the  disl<:K:ated  |)ortion.  I  shall  here  follow  the  latter  prac* 
tice,  and  shall  usn  in  the  clas-sitieation  only  four  main  terms,  ditUoo- 
tions  fonctird,  btwkwardy  outward^  and  inward^  disreganling  for  the 
moment  the  many  deviations  in  the  direction  of  the  ti>e«  and  of  the 
sole  which  are  seen  in  conjimction  with  the  principal  dielocntion-s.  Of 
these  four  the  first  two  are  pure  dislocations ;  in  the  latter  two  are  frp- 
quently  placed  cases  in  which  the  displacement  is  assmriatwl  with  frac- 
ture of  one  or  both  bones  of  the  le^,  and  of  which  the  mon*  eiimmon 
forms  have  been  elsewhere  described  amouf^  fractures  at  the  ankle. 
It  must  be  freely  conceded  that  the  classification,  especially  in  rej»|)ecl 
of  the  last  two  groups,  is  arbitrary  and  0|>en  to  serious  eriticiiim,  but  | 
so  are  all  others  that  have  been  proposed,  and  it  is  believwl  that  this 
one  has  a  sound  clinical  basis  in  so  far  that  the  terms  outwunl  and 
inward  correspond  to  displacement  outward,  or  eversion,  or  to  displace- 
ment inward,  or  inversion  of  the  foot,  the  symptoms  which  would  at 
once  attract  the  attention  of  the  surgeon,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  production. 

Two  striking  varieties,  in  which  the  totvs  are  turncnl  directly  inward 
or  outwanl,  will  be  mentioned  under  inwanl  and  outward  dialocatioos 
respectively.  The  latter  has  been  classiHtHl  by  sf)rae  as  a  aepante 
form,  under  the  title  o{  dislocation  of  the  foot  by  rotation  outwanL 

The  mechanism  of  the  joint  and  the  ratxle  of  production  of  the  di*- 
locations  have  been  ex[)erimrntally  studied  by  many  siirgeotu  and 
anatomists,  of  whom  I  shall  h*ro  niime  only  one,  Hr.n'  -  *  iied/ 
wh(»se  experiments  were  exeeptiouaily  numerous,  aud  wh-  - 
very  full. 

1.  Dislocations  Backward. 

(8yn.  Dislocations  of  the  lower  end  uf  the  tibia  forvrard  ;  see  also 
Fractures  at  the  Ankle.) 

In  these  dislocations  the  astragalus,  and  with  it  tlie  foot,  is  di^tplaoed 
backward  to  a  variable  distance,  with  rupture  of  tlie  lateral  ligaments 
and  sometimes  of  other  piirts  of  the  capsule,  ami  sometimes  with  ftar- 
tiire  of  one  or  both  malleoli  or  of  the  posterior  edge  of  the  k>««r 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  which 
the  posterior  lx)rder  of  the  end  of  the  tibia  comes  into  contact  with  tlw 
rior  lip  of  the  astnienlus  (Hcnke*),  bv  which  a  new  oeiitro  of 
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HunigwhaikMl:  PcuUcbv  Z«Mtvhrtfl  fur  Oitr..  ltiT7,  toL  tUL  |l 
Houko :  ZriUotuift  fur  rmt,  Mm!.,  LtCio,  dd  «Kr.,  vul.  Li.  p,  177. 
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tnnlion  xs  entahWshinl  hrhiml  the  line  of  the  mallooli ;  tho  rontiritrntitm 
of  the  movcrm-nt  ruptun'-s  tht*  hUrnil  ami  th«'  nntorior  li^riunonl!*,  iiml 
the  houefi  beinir  thus  tK'eil  >lip  jMtst  earli  other.  The  rupture  i»f  the 
ligaments  is  the  tir»t  stop,  and  the  fixation  of  tho  ustra^luii  l>ohin(i 
the  tibia  tiikes  place  by  (xjmvlion  of  the  plantar  flexion,  ronimonly 
the  injury  is  pnnluee*!  by  a  fnll  bnekwanl  while  the  foot  is  fixerL  In 
an  in<Mimi»lete  ilinlocatiun  rep«>rt<t|  by  Sanson  (fpioted  by  Albert)  the 
patient*?  Irg  was  l>ent  under  liini  in  a  fall  In  sueh  a  way  that  the  dor- 
sum of  the  foot  and  the  front  of  the  leg  rested  on  the  ground,  and  the 
buttocks  re«te<l  on  the  heel  ;  in  this  case  the  rnoebani?im  appears  to  have 
Wn  pure  exnggerated  plantar  flexion.  Examples  of  iMin.-  primary  di^ 
KM^ation  are  rare;  but  partial,  and  ^>erhap.Heoni]>le(e, dishKiitioiiH  oeeur- 
ring  as  a  seci>ndar^"n^ult  of  runftireof  tne  lateral  liniments  or  fnietun* 
of  the  fibula  ami  internal  malleolus,  as  in  fracture  by  eversiou  at  the 
ankle,  an'  fnHpient,and  always  nee<l  to  be  guarde^l  apiinst  in  the  treat- 
ment of  this  la^t-nannsi  injury  ;  they  are  pnxlueed  either  by  tl»e  falling 
backward  of  the  insnfficientlvsnpiKjrted  ff>ot.asthe  |Nitientliefi  upon  bia 
back,  or  by  ct>ntr:ietion  of  the  fl<*xor  museles,  and  ne<'ajtionaIlv  !fulK>u- 
taneous  division  of  the  tendo  Achillis  has  been  resorted  to  to  overcome 
or  prevent  it* 

Honigschmied  pnxluced  the  dlKhH-ation  twenty  timet*  and  found  the 
Twulta  quite  eom^tant ;  in  14  the  internal  lateral  and  the  anterior  branch 
of  the  external  lateral  ligsinient  were  the  first  to  yield,  being  toni  uwar 
from  their  inwrtions,  then  the  middle  and  posterior  branches  of  the 
extenial  lateral  lipiment  yieldtnl,  and  the  Umi  was  thuM  etuuplelely 
freixl.  The  ligaments  were  torn  away,  and  occasionally  small  K'ales 
of  Iwnie  came  away  with  them.  In  ">  ex|)erimeutj«  on  the  biMlie^  of 
ebleriy  people,  both  malleoH  were  broken  off  in  3,  ami  the  external 
malleolus  in  2.  The  internal  malleolus  broke  at  its  liase^  and  the  line 
of  fraeture  ran  downward  and  backward;  that  of  the  external  mal- 
leolus ran  upwanl  and  baekwanl,  beginning  just  above  tbe  io^rtion 
of  the  anterior  branch  of  the  lateral    ligament. 

Clinically  and  pfist  mortem  the  same  lesions  have  been  found  ;  frac- 
tun*  of  the  external  malleolus  [<«  (*ommon,  that  of  the  internal  mallcolua 
and  of  the  {losterior  articular  V>urder  of  the  tibia  is  occnfrionally  peen. 

The  foot  appears  shorteneil  in  front,  and  the  heel  lcngthcne<l.  to  an 
extent  that  varies  with  the  degrt»e  of  the  disphuvment.  the  maximum 
being  alM)ut  an  inch  ;  the  lower  end  of  the  tibia  proji^ts  more  or  less 
nuirk(*illy  in  front  and  s^imetimes  is  pxpf>sed  by  nipturc  of  the  skin; 
the  exteuRir  tendon**  may  be  felt  as  tense  etirds  en^sHing  to  the  dorsum 
of  the  ftmt,  and  the  ten<l(»  Achillis  eur\es  Iwiekwartl  to  the  heel  leaving 
on  cjich  side  a  well-marked  <lepression  betwt*en  itsidf  and  the  malIi*olu8. 
The  tiM's  may  Ik*  a  Utile  tlepn*ss4Ml,  and  fwrhaps  alxlneted  or  aihiiieted. 
If  the  hbiila  is  bn>ken  its  malhtdus  a('Com{uni4-s  the  fitot  in  itft  din- 
plmvment  baekwanl. 

Ueiiuclion,  with  the  exception  of  Cooper's  firm  caste,  in  which  he 
appeam  not  to  liave  made  the  diagnosis  at  the  time,  Iioa  alwava  been 
ensilv  obtained  by  presHing  the  foot  fonvard  and  the  lower  cnil  of  the 
leg  bju'kward,  and  the  limb  should  tlien  l>e  immobiliKed,  preferably  in 
a  |HMtenur  moulded  splint  mo  as  more  tturely  to  prevent  recurrence. 
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8UitKor '  n^iJuood  out;  thai  wus  nine  weeks  old  ;  the  inU'rnal  malleoluB  w 
bn)kt>ii. 


2.  Dislocations  Forward. 
(Syn.  Dislocations  of  the  lower  end  of  the  tibia  backward.) 

In  this  disilocatit^n,  which  is  much  rarer  than  tho  |)ri'ceding,  tlto 
astngadus^  and  with  it  the  toot,  [»  displaced  forwiinj  from  Iteneath  th^ 
tibia.  Malgaime  collected  only  five  cta^a*^  IVlamottc,  CoHck,  N^ln- 
tt«%,  H^TTP,  and  R.  W.  Smith,  and  I  can  add  only  fivt^  n»or<*,  Huguicr/ 
"■     /.  ?in,'  Au^nle,*  Wil|pmin,*  and  Hornby,*  making  leu  in  all. 

rbe  Bioiir  of  pcodociioii  raav  lie  by  dorsid  flexion  of  the  foot  fol- 
hamxd  hr  inf'r^^rm  of  (be  tibia  dowtiwartl  and  Imckwunl  by  a  forrc 
MiMiK  ^  ^  dii««do<i  of  its  kmg  axis,  or  Uy  direct  pressure  of  thu 
ftat  temd  «Ki  of  the  leg  baekawd  while  they  are  at  right  anglo  to 
«Mii  <4bcr.  Among  the  recorded  oisea  are  clear  cxam]>les  of  each, 
mek  9S  R.  W.  Smith's  and  X^bUon's  of  the  former,  and  Huj^ier^K 
of  ibe  latter.  R.  W.  SmitbV^  patient,  white  standing  with  ibv  hip 
mad  knee  flexetl  and  with  the  foot  resting  on  a  stone  in  such  a  manner 
Ibat  the  toos  were  higher  than  the  heel,  was  struck  upon  the  knee  by 
a  falling  cask  which  forced  it  down^raid  and  IncreaKed  the  flexion  :it  tlie 
knee  and  ankle.  In  XC'laton's  case/  a  woman,  who  fell  fn^m  the 
finirth  Hoor,  the  anterior  lip  of  the  articular  surface  of  the  tibia  wa« 
broken  off,  and  the  up[>er  i^urface  of  the  astragalus  was  scratchtxl 
antenvposteriorly. 

In  the  si.'coihI  method  of  production  the  force  and  counter- force  act 
at  right  angles  U>  the  long  ajtis  of  tlie  limb,  the  one  upon  the  fn>nt  of 
the  lower  end  of  the  tibia,  tlje  other  in  the  opposite  direction  ujion  thr 
hiek  of  the  heel,  iluguier's  case  is  an  exumple  :  a  man,  while  engaged 
in  turning  a  niilwuy  turntable,  tell  and  cauglit  his  foot  in  such  a  man- 
ner that  the  heel  was  fixeil  and  a  projecting  rail  i»n  tlie  nu>ving  turn- 
table pres-Htl  against  the  front  of  the  tibia  &ix  inches  al»«>vc  the  ankle 
and  pi*odnceil  a  well-marked  disl*>cntion  of  the  foot  forward. 

The  Hymptoms  an^  lengthening  of  the  frr»nt  of  the  dxA  and  shortrn* 
ing  of  the  heel,  with  effaceroent  of  the  depressions  on  each  8i<le  of  the 
tendo  .Vchillis.  The  frK>t  is  in  the  (KKjition  of  more  or  le«a  plantar 
flexion,  and  in  one  or  two  cases  the  hollow  of  tiie  inst4*n  was  tza|mr* 
ated.  The  upjKT  articular  surface  of  the  aAtragidue!  can  l»c  felt  in  m»nt 
of  the  end  of  the  tibia,  ami  the  malleoli  are  nearer  to  the  heel  and  to 
the  ftole  than  normal. 

In  four  cases  reduction  was  easily  made  bv  traotion  and  dirvel  prm- 
are ;  in  Smith's  it  could  not  be  made,  but  tliere  is  reason  to  think  the 
efTorts  were  not  guided  by  a  correct  a|)preeiation  of  the  nature  of  the 
injury  ;  N6laton*8  patient  was  ki11e<l  by  the  fall ;  in  tiie  remaining oaaei 
the  details  of  treatment  are  lacking. 

'  Sutz^'r;  Wit-mr  kllti.  W«c.lien«clirirt,  IDO-1.  N'c».  .1 

'HtiKtik'r:  Uaa.  tlw  H^Htaux.  IKVt,  p.  4U(t,  and  Arch.^^n.de  MM..  IMB^  vd.  L  |k5|X 

'  H«rxxtii :  K«t'aoil  ilt<  mrin-  tir  mrd.  cliir.  «t  pimrm   mU..  IBBO,  vol.  Iv.  p.aa. 

*j<ug«n]o:  Idtnii,  1K40,  vul.  xxxvl.  t>.  168. 

•Willcmin:  LTnimi  ro«l..  lr^\  vnV  sxix.  |»p,50iitid  7S. 

*HombT:  MpcIUjiI  TinM4  »Otl  (liui'ttr,  1H7].  vol.  ii.  p.  10. 

^n.  W.Hmitb:  Dublin  Qunrtorlv  Joiinml  urifcdiduv,  IdSO,  veLi.i&.  «8b 

*>'t-latuu:  Pathul.  externn.  vul.  U.  |».  477. 
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3.  Dislocations  Inward. 

In  this  division  arc  pliic^  those  nisei*  in  wJiioh,  usually  bv  adtlurtion 
and  inversion  (supination),  the  ftM)t  is  move<l  downwuni  nnd  to  the 
inner  side,  so  that  the  ostragaluH  leaves  the  tibiu-fibulur  mortise  more 
or  less  cfimpletely.  Two  dibtinct  forms  are  observei! :  in  one  the  foot 
is  markedly  inverte<l  and  tbe  upjwr  surface  of  the  m^tnignhis  can  be 
seen  and  felt  raising  the  skin  under  the  external  malleolus;  in  the 
oiher  the  inversion  of  the  foot  is  less  or  is  absent  and  there  is  marked 
atiduotion,  so  that  sometimes  the  ends  of  the  toe„s  piint  direotly  iinvard  ; 
in  the  latter  form  it  is  thought  tliat  the  displacement  is  secondary  to  a 
backward  dislocation. 

M!|lgaignc  includes  in  the  group  (which  he  terms  tibio-tarsal  dislo- 
cati<»ns  outwani)  many  cases  ci>mpficate<l  l»v  fracture  of  the  astmgnhis 
or  of  one  or  both  Ixjues  of  the  leg  ;  but  of  liis  t4>tal  of  22  cases,  8  were 
not  thus  complicatetl,  and  to  these  I  can  add  5,  Biisch/  Nunnely,* 
Eames,'  Carmichael,*  and  Spaeth.*  I  have  described  under  **  frac- 
tures by  inversion  and  adduction  of  the  foot"  the  lesions  and  svmp- 
toms  in  cases  in  which  fracture  is  present  ami  the  dis|>lacement  is  slight. 

Excluding  for  the  m4>ment  those  cases  in  which  the  displncement  is 
secondary  to  a  backwanl  disli>cation,  it  seems  pn.»l«ible  that  Ihe  cause 
is  violent  supination,  or  inversion,  of  the  foot,  but  the  hisiiiries  of  the 
oases  do  not  positively  establish  this  opinion.  In  most  the  cause  has 
been  a  fall,  usually  from  a  height. 

The  astragalus  fits  so  snugly  and  stjuarely  into  the  tibio-fibular  mor- 
tise that  in  a  considerable  prop<^rtion  of  cases  its  turn  about  its  antoro- 
ptstcrior  axis  breaks  the  external  nialle<)ius  or  fonn*s  it  away  fmni  the 
tibia  by  the  pressnn^  of  the  upp«T  outer  edge  of  the  astragalus.  In  the 
ex|H'rimcnts  which  HonigschmitHl  made  by  tixine  the  f<M>l  in  a  vis**  :ind 
bending  tlie  leg  directly  towanl  the  inner  side — tibial  flexion — the 
external  malleolus  was  feroken  5  tinu-s,  the  extenial  lateral  ligament 
torn  from  its  insertion  12  times,  and  in  3  WLses  the  joint  remained 
nnrtpcncd  and  s(»pnratiou  took  place  l)etwecn  the  iLsinignlrih  and  the 
calcjineum.  These  results  ('(tiiicide  in  the  main  with  llios<'  obtained  in 
a  similar  manner  by  Botmi't,  and  Honigsohmied  accents  the  latter** 
opinion  that  the  fracture  of  the  malh^olus  is  efTivtcd  by  the  direct  press- 
un*  upcm  it  of  the  outer  upper  border  of  the  astragalus  and  not  by  trac- 
tion rxortifl  through  the  extenial  lateral  ligament.  Bonnet  frequently 
found  the  internal  malleolus  also  broken,  Ilonigsclimeld  nt'Ver. 

In  one  case,  Bus<.'h,  in  which  there  was  no  fracture,  the  dislocation 
was  compound  and  the  bones  of  the  leg  protrudeil  lhn>ugli  the  wound 
in  front,  the  astnigalus  lay  entirely  to  the  inner  side  of  the  internal 
malleolus,  and  the  foot  was  greatly  adductcd  ;  Busch  thought  the  dis- 
location had  been  primarily  backwani.  In  Bardy's  case  fracture  of 
the  fibula  ^^^^s  note<l,  and  in  Kavaton's  {l>oth  nuote<l  by  Malgai^e) 
there  was  diastasis  of  the  lower  tibio-iibular  joint,  which  gave  Dim 
much  tri>uble  in  the  treatment. 


'  Boach  :  l^cUrlmch  il.r  t'hir.,  vol.  \\„  jwrt  3.  p.  327  ;  i|iml*d  hj 

«  Nunnely:  Ilntmh  M.<linil  Jmirnnl.  ISfiS.  toI.  II.  p.  Wa. 

*Efttn<«:  Hfiii,  IHTI,  vol  i    p.  rrfVt.  •  (^innirhavl-  Idom,  UCl.  voL  II.  p. 
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Malgaigne,  after  quoting  a  general  descripti 
according  to  which  chronic  hydrarthrosis  leads 
ment  of  the  head  of  the  fibulii  and  to  much  w< 
walking,  describes  a  case  under  his  own  care  ii 
the  joint  existed;  in  certain  movements  of  the  k: 
pla^  backward^  returning  almost  at  once  to  its 
sound ;  the  condition  followed  an  arthritis  whici 
ilar  relaxation  of  the  knee.  In  a  case  of  rhac 
leg  in  an  infant  Malgaigne  thought  he  could  reo 
fibula  displaced  upward  almost  to  the  level  of  tl 
the  tibia^  and  on  examining  the  rhachitic  skeh 
Mus^  Dupuytren  he  found  several  examples; 
upward  and  outward  at  the  upper  end,  the  lo^ 
normal  relations. 

Dislocation  (downward  of  the  upper  end  due 
tibia  following  necrosis  was  described  by  Parise  ( 
who  reported  three  cases.  In  one  of  them  the 
centimetres  on  the  inner  side  of  the  tibia,  one  : 
on  the  outer.  Malgaigne  subsequently  saw  a 
case.    The  conditions  did  not  affect  the  function 
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fibula  was  scparat^xJ  from  the  tiUia  below  and  pu?slic<l  biu'kwunl  bv  the 
fool ;  it  was  on^kon  at  tlio  mitMlo,  without  disjiladTijini.  HtniiK'titin 
was  wisy  by  traction  an<l  adduction  4)f  the  foot.  SchnU'rl'  rcjM>rlft  two 
similar  cast's  with  frucUirc  of  the  tibnla  at  the  upper  end. 

5.  Oompoand  and  Complicated  Dislocations  of  the  Foot. 

Di.sloeations  of  the  foot  may  l>e  compound,  primarily  or  t«oondanly» 
with  protusion  of  the  Iwnes  of  the  leg  or  of  the  a.'^rngalus  through 
the  wound,  and  they  may  be  complieutetl  by  rupture  of  blL»odvt*ssel8 
and  by  other  fracturen  than  those  nf  the  malleoli  already  refern'i!  to. 

In  diskwations  that  are  primarily  oomjxiund  the  wound  of  the  skin 
mar  be  made  from  within  outwani  by  the  projecting  Intne  or  by  eontaet 
witii  the  ground.  In  those  that  beetmie  se<Mindarily  commtund  the 
sloughing  of  the  sof^  part^  may  be  due  to  the  presHure  ot  the  unre- 
duc^  bonetf  or  to  bniibing  of  the  soA  parts  inflicted  at  the  time  of 
di^ilocation. 

Stati^tic^  that  have  been  eolleeto<l  fnmi  thi*  f»eri«»d  anterior  to  the 
inlnnlueiion  t»f  antiseptic  nieth<xlM  cannot  he  trvist<*d  to  show  the  nece**- 
sily  or  dewpabiliiy  of  amputation  or  exei^iion.  Later  ones  (Scudder*) 
show  tlmt  conservative  treatment  mav  be  safely  trie<l  in  many  easert. 
Amputation  or  excision  \»  indicated  when  infection  \s  certain,  the 
patient  feeble,  or  the  functional  residt  otherwise  likely  to  Iw  l«id. 
Neither  the  h>ss  of  the  astragrdus  nor  anchylasis  of  the  ankh'-joint 
usually  wmsoh  much  disability.  Particular  attention  must  be  given 
to  ilrainage,  and  as  the  u^tragtilus  completely  fills  the  .s|Mice  between 
the  roalleoll  separate  drainage  must  be  provided  for  the  back  ami  front 
of  the  jinnt. 

The  limb  ronfct  l»e  carefully  immobilize<i  with  the  foot  at  a  right 
angle  t4)  the  leg  and  without  inversion  «)r  eversion,  in  order  thai  if  the 
joint  should  l>c«*onte  stiff  the  disability  will  not  be  iucreaMHl  by  a 
niulty  position  of  the  foot. 
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flUBASTRAOALOm  DISLOCATIONS.  DISLOCATON  OF  THE  AS- 
TRAQALO  CALCANEOU)  AKD  THE  ASTRAOALO-SCAFHOID 
JOINTS. 

For  the  establinhment  of  this  group  in  the  elnssific^tion  of  disliica- 
tionfl  of  the  tars:d  lx'»nes  we  are  indebtetl  to  BnKTi,*  who,  in  a  rfmark- 
able  paiK^r  reail  l>eforc  the  Soci6l^  dc  Chirurgic  in  IH.V2,  <*arrfully 
analyxe^l  the  scattered!  cases  that  ha<i  been  repiirt*^!  under  vaHoua  lilleft 
and  gsivc  a  dctaile*!  and  systematic  dcM'ription  of  the  various  fornix  nf 
the  injur)*,  t<»  which  little  ha^  sinw  l»cen  nddi-d  exci-pt  in  ntnplifu-alion 
of  the  statistics.  Ills  plini  of  sulwlivisiitn  n*<iigni/n!  disltM*nlions  back- 
wani,  inwani,  and  iMitwanI  of  the  cnhvniun  and  snijilmid  fn»m  the 
artrngidtts,     Mnlgaigne  udde<l  a  fourth  variety,  <lisl(x*atioua  forward, 


>Schabf<rt:  1Vntm*hn  7.v\t'*'\iX\t\  fur  Ottr.,  IWM.  vnl.  \x%\{.  p. 
*  Kcuililrr :  BfMtoii  Mt'Ulcjil  iin(l  -HunKionl  Joani«l.  April  7.  lKr2 
■  Utom:  Mfm.  xU  la  H.nv  lU  l*hiRircK  IHSS,  toL  UL  tk.  GdH.  &fu 
Bvr.  a«  Cbirorsl«,  ltS»,  vol.  ill.  p.  -iiX. 
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fibular  mortise  and  is  separatofj  from  the  calcaneum  and  scaphoid  ;  and 
under  the  fourth^  those  in  wliirh  the  r^cnphoid  and  cuboid  are  together 
dislocated  from  the  astragalus  and  calcaneuni. 

DISLOCATIONS  OF  THE  FOOT.     TIBIO-TARSAL  DISL00ATI0K8. 

The  displacements  of  the  astragalus  and  the  foot  are  so  complex 
that  the  nonipnclatiire  of  the  various  dislocations  presents  serious  aiffi- 
culties,  and  the  confusion  ha^  been  increa.sed  by  the  varying  practices 
of  different  writers,  some  of  whom  treat  the  tibia  as  the  dislocated  bone 
and  apply  the  terms  indicative  of  direction  to  it,  while  others  consider 
the  foot  as  the  dii^UK'iited  |K>rtion.  I  shall  here  tollow  the  latter  prac- 
tice, and  shall  use  in  the  classitication  only  four  main  terms,  disloca- 
tions forward^  bdckward,  oidtcavd,  and  inward,  disreganiiug  for  the 
moment  the  many  deviations  in  the  <lii'ection  of  the  toes  and  of  the 
sole  which  are  seen  in  conjunction  with  the  principal  dislocations.  Of 
these  four  the  (irst  two  are  pure  dislocations ;  in  the  latter  two  are  fre- 
quently placed  cases  in  which  the  displacement  is  asso<.'iated  with  frac- 
ture of  one  or  both  bones  of  the  lep;,  and  of  which  the  more  common 
forms  have  been  elsewhere  dcsoriI>ed  among  fractures  at  the  ankle. 
It  must  he  freely  conceded  that  the  ciassitieation,  especially  in  respect 
of  the  last  two  groups,  is  arbitrary  and  open  to  serious  criticism,  but 
so  are  all  others  that  have  been  proposed,  and  it  is  believed  that  this 
one  has  a  sound  clinicjil  basis  in  so  fur  that  the  terms  outward  and 
inwart-l  correspond  to  displacement  outward,  or  eversion,  or  to  di?;place- 
ment  inward,  or  inversion  of  the  foot,  the  symptoms  which  would  at 
once  attract  the  attention  of  the  sur;:^on,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  prrwluction. 

Two  striking  varieties,  in  which  the  toes  are  turned  directly  inward 
or  ontwanl,  will  be  mentioned  iin<ier  inwiird  and  outward  dislocations 
respectively.  The  latter  has  biiMi  classified  by  some  a5  a  separate 
form,  under  the  title  of  dislocation  of  the  foot  by  rotation  outward, 

The  mechanism  of  the  joint  and  the  mo<le  of  production  of  the  dis^ 
locations  have  been  ex|)onnK'n(ally  studied  by  many  surgeons  and 
anatomist.s,  of  whom  T  shall  here  name  only  one,  Honigschmied,' 
whose  expcrinients  were  exei^ptiuniilly  immerous,  and  whose  article  u 
very  full. 

1.  Dislocations  Backward. 

(Syn,  Dislocations  of  the  lower  end  of  the  tibia  forward ;  see  also 
Fractures  at  the  Ankle.) 

In  these  dislocations  the  astragalus,  and  with  it  the  foot,  is  displaced 
backward  to  a  variable  distance,  with  rupture  of  the  lateral  ligamenta 
and  sometimes  of  other  parts  of  the  capsule,  and  sometimes  with  frai 
ture  of  one  or  both  malleoli  or  of  the  posterior  edge  of  the  lower 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  which 
the  posterior  border  of  the  end  of  the  tibia  comes  into  contact  with  th«] 
posterior  lip  of  the  astragalus  (Honke^),  by  which  a  new  centre  o: 

*  Houipwhmlcd :  Dent«;hi.'  Zt- itHchrilt  fur  Chir.,  1877,  vol.  viii.  p.  23a 

*  Htiukc :  Zftitechrift  fiir  rat.  Med.,  laSS,  3d  aor.,  vol.  ii.  p.  177. 


4 


DISLOCATIONS  AT  OR  SEAR  THK  ANKLE, 


813 


binatioDS  of  displact^ment  inward,  backward,  and  by  a4lductinn  (if  the 
fnint  nf  the  foot,  tho  latter  Hometinu*s  Iwiving  the  |>o&terior  tiari  <>f 
the  cali!aneum   lesH  disphu'eil   inwanl  than  it^  front  part.     \\  itli  tlie 


lUhx^tion  there  an*  sonulinuvt  ius.s< toiat^nl  lMJiir>'  to  tlio  oaleanoo- 
ciiboid  joint,  rupture  of  its  ligaments,  and  |iartial  dislocation  of  thn 
bones. 

The  symptoms  are  more  or  less  .shortening  of  the  dorsnm  of  thr  foot 
and  Icngtheninir  of  the'hwl,  addneiinn  of  the  loen,  and  elevation  of 
ihe  inner  lK>rder  of  the  f<H»t ;  prominenoe  of  the  tip  of  the  external 
malltHiluH  and  of  the  head  of  the  aMtragahi8  on  the  outer  side  of  the 
dorsum,  with  niarke<l  depre^isibility  of  the  N>ft  (lart^  below  each ;  the 
internal  malieolui^  \^  deeply  plaoed  under  the  ^kin,  and  l)elow  and 
behind  tt  can  be  felt  the  projecting  sustentaculum  tali,  and  in  front  of 
it  the  inner  surface  of  tiie  scaphoid. 
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StatEcr  *  reduced  one  that  wuh  uinc  wockHold  ;  the  iutertiul  tnnllecAv 
brokeii. 


2.  Dislocations  Forward. 
(Syn,  Dislocutiuns  of  the  lower  end  of  the  tibui  luu*kward.) 

In  this  disIiH'ttlion,  which   is  much   rarer  than  the  pnxv^lt' 
astra^iluHf  un<l  willi  it  the  foot,  is  <Iis[ilaocil  forwurd  from  Immi 
tibia.     Malgai^ne  collected  only  five  cases,  I)eIamotte,  CVjlhw,   N^Ia- 
toii,  Pierre,  una  R.  W.  Smith,  and  I  can  add  only  five  more,  Huguitr,' 
Sarazin/  Angarde/  VVilkmin,*  and  Hornby,**  making  ten  in  alt. 

The  nitHh;  of  pro<!uction  may  l»e  by  dorsal  floxion  of  the  fool  fol- 
loweil  iiy  impnlnion  of  the  tibia  downwaitl  and  biu^kward  by  a  force 
acting  in  the  direction  of  its  long  axi?^,  or  by  direct  pressure  of  the 
foot  ii)r\vard  and  of  the  leg  l)ackward  while  thev  are  at  right  angles  to 
each  other.  Among  the  recordefl  (^ases  are  clear  examples  of  each, 
such  as  R.  W.  Smith's  and  X^laton's  of  the  former,  and  Hnguipr's 
of  the  latter.  R.  W.  8mith*8^  patient,  while  standing  witli  the  hip 
and  knee  flexed  and  with  the  foot  ret^ting  on  a  ntone  in  rsiich  a  maanvr 
that  the  toes  were  higher  than  the  heel,  was  struck  upon  the  knee  by 
a  falling  cask  which  forced  it  downwani  anti  increa-^ed  the  flexion  st  the 
knee  and  ankle.  In  N^laton's  case,*  a  woman,  who  fell  fmra  ibc 
fourth  Hoor,  the  anterior  lip  of  the  articular  surface  of  the  tibia  wm 
broken  off,  and  the  upper  surface  of  the  astragalus  was  sonUcbfd 
antero-posteriorly. 

In  the  second  method  of  pn^Kluction  the  force  and  eouiitcr-fonv  act 
at  right  angles  to  the  long  axis  of  the  limb,  the  one  ui>on  ihr  front  of 
tile  lower  end  of  the  tibia,  the  other  in  the  opposite  direction  ujKm  Ibo 
buck  of  the  heel.  Huguier's  case  is  an  example  :  a  man,  while  engaged 
in  turning  a  milway  turntable,  fell  and  caught  his  foot  in  such  a  man- 
ner that  the  heel  was  fixetl  and  a  pn»jecting  mil  wn  llie  nMiving  tum- 
tablc  pressed  against  the  front  of  the  tibia  six  inchcH  above  lh«  ankle 
and  protbu'cd  a  well-marked  dislocation  of  the  foot  forwanl. 

The  symptoms  are  lengthening  of  the  fnmt  of  the  f<«ii  and  shorten- 
iDg  of  the  heel,  with  effacement  of  the  depressiouB  on  t^eh  Pide  of  the 
tendo  Achillis,  The  finit  is  in  the  |>o8ition  of  more  or  Icfls  pkotar 
flexion,  ami  in  one  or  two  cases  the  hollow  of  the  inntep  was  exanc^ 
ated.  The  up|R'r  articular  surface  of  the  astragalus  can  i>e  felt  in  fmnt 
of  the  end  of  the  til>ia,  and  the  malleoli  are  nearer  to  the  L(*cl  and  to 
the  sole  than  normal. 

In  four  cases  reduction  was  easily  made  bv  traction  and  direct  prew 
ure ;  in  Smith's  it  could  not  be  made,  but  there  is  reason  to  think  tb«j 
effort*  were  not  guided  by  a  correct  appreciation  of  the  nntunp  of  Uie 
injur}  ;  MC'laton^s  patient  was  killetl  by  the  fall ;  in  the  remaining 
the  details  of  treatment  are  lacking. 

'  Sutzer:  Wipurr  klin.  WocbeoKfarift,  !fl04.  N«.  3, 

>  Huguier;  Ouii.  des  llApitaux.  IKxV,  p.  46U.  >tnrl  Arch.gfn.df  MM^  \H^  v«i.  1.  fkSH 

'  H»nuin  :  iCtMMicil  di<  nicm.  dt^  mi'il.  rhir.  et  jihuriu.  luil.,  IftfU,  vol.  It.  pkfla. 

*  AuiEanlt*:   Idfni,  ISj^O.  vol.  iixvL  n.  168. 
*V'illcniin:  I.T'iiion  med.,  180^.  vnV  xxix.  pp.  SO  auiI  73. 

*  Iloriihv  :  Mrduuil  TimMi  and  (iautti-,  1^1.  vol.  It.  p.  10. 

^  K.  W.  Smith :  Dublin  QunrUrly  Ji>tini»l  of  llvdidn*,  18CE;  vol.  I.  p.  406^ 
■  NiltiUm  ;  I'atUul.  extcniv.  vol.  ii.  p.  477. 
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3.  Dislocations  Inward. 

In  thifi  diviKion  are  placed  thoi^  case^  in  which,  usually  by  adduction 
and  inversion  (HUpination)*  the  foot  is  nioveil  downward  and  to  the 
inner  side,  m  that  the  astragtdus  leaves  the  tibio-fihular  mortise  more 
or  less  completely.  Two  distinct  forms  are  (»bscrved  :  in  one  the  foot 
is  markedly  inverted  and  tlic  up|M'r  surface  of  the  antragalus  can  be 
feen  and  felt  raising  the  skin  under  the  external  malkH)liis ;  in  the 
other  the  inversion  of  the  foot  is  less  or  is  absent  and  there  is  marked 
adduction,  so  that  sometimes  the  ends  of  the  toes  [x)int  diri»ctly  inwanl  ; 
in  the  latter  form  it  is  thought  that  the  displacement  is  secondary'  to  a 
backwani  dislocation. 

Mt|lguigne  includes  in  the  group  (which  he  terms  tibio-tarsal  dislo- 
cationn  outwanl)  many  cases  oomplicated  by  fracture  of  the  astragalus 
or  of  one  or  both  bones  of  the  leg ;  but  of  his  total  of  22  ca."*es,  8  were 
not  thus  complicateil,  and  to  these  I  can  add  5,  Busch/  Xunnely/ 
Eiimes,*  Cormichael/  and  8p(u?th/  1  have  described  under  **frnc- 
lun^s  by  inversion  and  adduction  of  the  foot"  the  lesions  and  svmp- 
toms  in  cases  in  which  fracture  is  present  and  the  displacement  is  slight. 

Excluding  for  the  moment  those  cases  in  which  the  displacement  is 
aecondar}'  to  a  backward  dislocation,  it  seems  proliuble  that  the  cause 
is  violent  supination,  or  inversion,  of  the  foot,  but  the  histories  of  tlie 
cases  do  not  |>ositive1y  establish  this  opinion.  In  most  tlie  cause  has 
been  a  fall,  usually  from  a  height. 

The  astragalus  fits  so  snugly  and  squarely  into  the  tibio-libular  mor- 
tise that  in  a  winsiderahlc  proportiitu  of  cases  its  turn  almut  its  antero- 
posterior axis  bre:iks  the  external  malleolus  or  fortvs  it  away  fn»n»  the 
tibia  by  the  pressure  of  the  upper  outer  e<lge  of  the  astragalus.  In  the 
exp<»riments  which  Honigschndtii  made  by  fixing  the  fiMit  in  a  vise  and 
bemling  the  leg  directly  ti>wanl  the  inner  si<lc» — tibial  flexion — the 
external  malleolus  was  broken  5  times,  the  external  lateral  ligament 
torn  from  its  insertion  12  tinii*8,  and  in  ll  castas  the  joint  remained 
unopened  and  scjwiration  tCKik  place  l>etween  the  astragalus  and  the 
calcanenm.  These  results  coincide  in  the  main  with  thow*  obtained  in 
a  similar  niMnner  bv  Rmuet,  and  Honigschmieti  accents  the  lattcr'a 
opinion  that  the  fracture  of  the  malleolus  is  elfected  by  Inedin'et  press- 
ure upon  it  of  the  outer  upixr  bonier  of  the  astragalus  and  not  by  tnic- 
tion  exerted  through  the  extcnml  lateral  ligament.  Bonnet  fn^quently 
found  the  internal  malleolus  also  broken,  Honigs<'hmeid  never. 

In  one  cjise,  BiiS4*h,  in  which  there  was  no  fracture,  the  dislocation 
was  com|>ound  and  tlie  bones  of  the  leg  nrotrude<l  thn>ugh  the  woimd 
in  front,  the  astragrdus  lay  entirely  to  the  inner  side  of  the  intenial 
malleolus,  and  the  foot  was  greatly  a<lducted  ;  Busch  thought  the  dis- 
location hatl  been  ]>rimarily  backwanl.  In  Ifordy^s  case  fracture  of 
the  fibula  was  note<l,  and  in  Ravaton's  (lK>th  uuoted  by  Malgaigne) 
there  was  diastasis  of  the  l(»wer  tibio-fibular  joint,  which  gave  Dim 
much  trx>uble  in  the  treatment. 


*  RuM-h  :  l^hrbnrh  di<r  Chit.,  vol.  H..  |«rt  3,  p.  S87;  qaotoA  bj 
>  Nannvlj;  ttritMi  M<Hllr«|  Jminml,  ISGS.  vol.  It.  p.  302. 

*  KanifM:  Idem,  n«71.  vot.  i.  p.  503.  *  OinnMi»«!l :  Mem,  IFTi,  rol.  It.  p. 

*  Spaeth :  MnnchvD.  med.  Wocbea.,  JAUuitry  17,  ISSS. 
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and  changed  the  nomenclature  by  treating  the  afitragnlns  &«  the  dwlo 
eated  bone  anil  applying  the  terms  indicative  of  tlir  direction  of  tlw 
displacement  ueconling  to  ite  position  with  relation  to  the  othei>.  I 
shall  here  follow  Bro<'a*j*  use  !»f  the  terms,  which  is  in  harmony  with 
that  used  in  the  other  disloaitions. 

The  dislocation,  then,  present.^  four  varieties:  that  in  wliich  tliecal- 
caneum  and  scaphoid  are  displacctl  inward  (and  somewhat  Iwu^kwanl). 
the  head  of  the  astragalus  projecting  on  the  outer  part  of  tlie  dor^uui 
of  the  ftiot ;  ihut  in  wii»h  they  are  displaced  uniward  ;  and  those  in 
which  thev  are  ilisplaeed  directly  forwani  or  liackwanl  and  downirard. 
Tiie  first  two  are  about  equal  in  frequency  and  together  oompriAC  roost 
of  the  reported  cases ;  of  each  of  the  last  two  only  one  or  two  exam- 
ples have  been  re|>orted.  The  most  notable  a<]dition  to  the  ooUcct«d 
statistics  has  been  made  by  Poinsot' 

].  Dislocations  Inward,  or  Inward  and  Backward. 

The  cause  is  forcible  inversion  and  adduction  of  the  foot,  UBoally 
combined  with  violence  acting  in  the  direction  of  the  long  axis  of  the 
leg,  as  in  a  fall  fmm  a  height.  The  displacement  is  rarely,  if  ever, 
directly  inward,  but  is  also  somewhat  l»acKwanl,  s<3  that  the  head  of 
the  astragalus  rests  partly  upni  the  culxtid.  The  only  autowy  is  one 
made  in  au  old  case  by  Qu6nu  ;■*  thei*e  was  shortening  of  the  dorsum 
of  the  foot  and  elongation  of  the  heel,  and  the  foot  was  in  tin*  |x>bitJo« 
of  vanis.  The  liead  of  the  a.stragidus  lay  ujwn  the  interarticular  lin<^ 
between  tlic  <!»l(»neum  and  cuboid  and  the  cuboiil  and  scaphoid,  over* 
lapping  the  former  half  an  inch  and  thus  ^e^ting  on  the  culsiid.  Th« 
posterior  Iwrderof  the  astragalus  lay  in  the  gnMjve  betwei-n  the  anterior 
ami  posterior  sii[>erior  articular  surfaces  o^  the  calcancum,  and  its  |ki^- 
tcrior  lip  had  bet>n  broken  oif'and  rermiine<l  in  its  nomuil  relations  with 
the  calcancum.  There  was  no  fracture  of  either  niall<H>]ug.  The  (luntalift 
p4:'dis  artery  and  the  exteusttr  tendoiis  lay  to  the  inner  side  of  tliv  head 
of  the  astragalus  ;  the  |>eroneaI  tendons  had  Ix^en  displat^eil  from  tbrir 
groove  and  separated  half  au  inch  from  the  fibula.  In  other  ca^cs  tin 
displacement  Ims  brcn  greater  and  the  skin  has  Ijocu  l>rr»krn  on  the 
outer  side  of  tlie  foot ;  m  <»ue  4>f  Malgaigne's  the  head  of  the  ustrngAliM 
was  almost  in  contact  with  the  fifth  metatarsat  l>om> ;  in  one  of  IxHrti- 
neur's  it  corrcsi)onded  to  the  outer  Inirder  of  X\\v  fo<ft  and  pn>jreivd 
entirely  through  a  wouml  in  the  skin,  and  the  caleuneum  had  Ufn  com- 
pletely displacc<l  from  its  inferior  articular  surface.  In  om  vn 
the  external  uuiIIlhiIus  protruded  thmugh  and  was  tightly  k  i>y 
a  rent  in  the  skin  ;  evidently  yK-rfonition  had  oceurre<l  while  liic  foot 
wag  in  extreme  inversion,  and  I  was  obliged  to  lengthen  the  opening 
downward  for  an  inch  in  order  to  reduce.  The  |)atient  made  a  good 
recovery,  with  wmie  limitation  of  inversion  (supination)  of  the  Ibot, 
The  form  and  degree  of  the  displacement  vary  with  the  different  eow- 


*  Poinflot :  L'iiiUMTeiitioii  chirur^cAle  d»iis  lo«  laxftttoiw  M«iiillq«l<s  da  roo-4*-|4rf4, 
pKrin.  1K77.  unit  hin  TniiiKlMtimi  of  IInnillton'«  Fnrturr*  Md  DUtoc»tioai^  p.  UW(. 
'  yufiiu :  I'roMrw  M^,  1SS3,  |i.  lU*. 
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fibula  was  scparatetl  from  the  tibia  Iwlow  and  pushed  backward  bv  the 
foot:  it  wafl  bn)krn  at  the  middle,  witliont  iiij^plarcnirnt.  Kishictioii 
wn«  pnsy  by  tnirtion  and  a<]dtirtinn  of  the  tiM>t.  Schnbrrt'  rr|K)rtrt  two 
similar  cases  with  fraoturu  of  the  fibula  at  tlie  uppiT  end. 

o.  Compound  and  Complicated  Dislocations  of  the  Foot. 

Pislorations  of  the  f()ot  may  lie  compound,  ]>nmarily  or  fleoondarilvj 
with  prutUHJon  of  the  bone^  of  the  leg  or  of  the  astragiibis  through 
the  wound,  and  they  mav  be  complicated  by  rupture  ol  bloodvessels 
and  by  other  fractures  than  those  of  the  malleoli  already  referred  to. 

In  disloeatiouH  that  are  primarily  cnni{KMuid  the  wound  of  the  skin 
may  Ir*  made  from  within  outward  by  tlie  projecting  lione  or  by  contact 
with  the  grouud.  In  those  that  become  secondarily  compound  the 
sloughing  of  the  soft  part^  may  be  due  to  the  pressure  of  the  unre- 
duced bones  or  to  bruising  of  the  soft  parts  luflicted  at  the  time  of 
dij^location. 

Stati*»ticp  that  have  been  collectecl  from  the  ]>eriod  anterior  to  the 
iQtnMluction  of  aulisieptic  methtxls  (^nnot  be  trusted  to  sliow  the  uec*e.s- 
Bity  or  desirability  of  amputatinn  or  excision.  Later  ones  (Scudder*) 
show  that  conservative  treatment  may  be  safely  tried  in  many  cases. 
Amputation  or  excision  is  indicated  when  infection  is  certain,  the 
putient  feeble,  or  the  functional  result  otherwise  likely  to  U*  bad. 
Neither  the  loss  of  the  astragalus  nor  anchylosis  of  the  ankle-joint 
usually  causes  much  disability.  Particular  attention  must  be  ^iven 
to  drainage,  and  as  the  astragalus  completelv  tills  the  space  iKtween 
the  malleoli  separate  drainage  must  be  provide<i  for  the  back  and  front 
of  the  joint. 

The  limb  must  be  carefully  immobilized  with  the  foot  at  a  right 
angle  tr»  the  leg  and  without  inversion  or  eversion,  in  onlcr  that  if  the 
joint  shouhi  iK'couto  stiff  the  disability  will  uot  be  iucrea:?c<i  by  a 

dty  i>osition  of  the  foot. 


SUBASTRAOALOID  DISLOCATIONS.  DISLOCATON  OF  THE  AS 
TKAOALO-OALOANEOID  AND  THE  ASTRAOALO-SCAPHOID 
JOINTS. 

For  the  establishment  of  this  group  in  the  clas«»ification  of  disloca- 
tions of  the  tarsid  bones  we  are  in<1ebted  to  Unn^i,*  who,  in  a  remark- 
able paiier  read  before  the  Soci<!'te  de  Chirurgie  in  1852,  carefully 
analy74*d  the  scattere<l  cases  that  had  l¥?cn  re|xirt<Hi  under  varirms  titles 
and  gaveadetailc<l  and  systcm.itic  description  of  the  various  forms  of 
the  injur>',  to  which  little  has  since  Imi'u  aiKlcd  except  in  aniplitii*ation 
of  the  statistics.  Ills  plan  of  stilMJivisiou  re».'<»gni74.*d  dishx^atious  back- 
wadI,  inward,  an«i  outward  of  the  calcenum  and  scaphoid  fn»m  the 
astrngnlus.     Malgiiignc  ailded  a  fourth  variety,  dislocations  forwaixl, 

9rhnbvrt:  nciil«rlwi  ^.^iti^hrifl  fur  Oiir,  liKM,  vol,  U«il.  p.  3M. 
Ifeudilrr:  li<Hl«Hi  Mnliail  aud  SurKtoil  .l»urtml.  April  7.  lStt2. 
*  BttMB :  M«ni.  ile  U  .S«h\  tl«  ('liinircK  IMS,  ToL  UL  p.  600,  Mil  fttetnrl  ia  Bull-  tia  U 
Sac  d^Cbinrsie,  lau,  toL  lil.  p.  JU. 
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fibular  mortise  and  is  Beparateti  from  the  calcaneum  and  scaphoid  ;  and 
under  the  fourth,  those  in  whirh  the  scaphoid  and  cuboid  are  togetiMT 
dialocatcil  from  the  Ui>trag:alus  and  ealc'ineiim. 

DISLOCATIONS  OF  THE  FOOT.     TIBI0-TA&8AL  DISLOCATlOn. 

The  displacements  of  the  astragalus  and  the  foot  are  bo  oomnlex 
that  the  nomenclature  of  the  various  dislocations  presentn  soriouA  aiffi- 
culties^  and  the  confusion  has  been  increased  by  the  varying  practices 
of  different  writers,  some  of  whom  treat  the  tibia  as  (he  dislocated  bone 
and  upply  the  terms  indicative  of  direction  to  it,  wliile  oihfrs  connidcr 
the  foot  as  the  dislocated  portion.  1  shall  here  follow  the  latter  pnic^ 
tjcc,  and  shall  use  in  the  classification  only  four  nmin  terms,  disloca- 
tions forward,  backward,  outward^  and  inward,  disregarding  for  tbf 
moment  the  man}*'  deviations  iu  the  direction  of  the  ti>e«  and  of  ih* 
Bole  which  are  seen  in  conjunction  with  the  principal  dislocaiions,  0( 
these  four  tiie  first  two  arc  pure  dislocations  ;  in  the  hitler  twoarr  fre- 
quently placed  cases  in  which  the  displacement  is  associated  willi  frac- 
ture of  one  or  both  bones  of  the  leg,  and  of  which  the  more  common 
forms  have  been  elsewhere  deseril>e<l  among  fractures  at  the  ankle. 
It  must  be  freely  concedetl  that  the  classification,  esjiocially  in  respect 
of  the  last  two  groups,  is  arbitrary  and  open  to  serious  criticism,  hot 
80  are  all  others  that  have  been  pro[>o^ed,  and  it  Ls  belicve<]  that  this 
one  has  a  sound  clinical  basis  in  so  far  that  the  terms  outward  and 
inward  correspond  to  displacement  outward,  oreversion,  or  to  <iisplace- 
ment  inward,  or  inversion  of  the  foot,  the  symptoms  which  would  at 
once  attract  the  attention  of  the  surgeon,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  production. 

Two  striking  varieties,  in  which  the  toes  are  turned  dire<Ttlr  inwanJ 
or  out^vanl,  will  be  mentioiUMl  under  inwanj  and  outward  dislocatioo* 
respectively.  The  latter  has  Ix'en  classified  by  some  as  n  dcpanit^ 
form,  under  the  title  of  dislocation  of  the  foot  by  rotation  outwanl. 

The  mechanism  of  the  joint  and  the  mixle  of  pnKiuction  of  tlw*  dis- 
locations have  been  ex|)erimentally  studied  by  many  durgcons  and 
anatomists,  of  whom   I  shall   here  name  only  one,  Honig^' '     '   '' 
whose  experiments  were  exooptionally  numerous,  and  wbu!»e    i. 
verj'  full. 

1.  Dislocations  Backward. 

(Syn.  Dislocations  of  the  lower  end  of  tlie  tibia  forward  ;  see  also 
Fractures  at  the  Ankle.) 

In  these  dislocsitinns  the  aatmgalus,  and  with  it  the  foot,  is  diApliftDpd 
backward  to  a  variable  distancv,  with  rtjpture  of  tlie  lateral  ligamenti 
and  sometimes  of  other  parU  of  the  <*ansulc,  and  Bometimp«  with  ftie- 
ture  of  one  or  both  malleoli  or  of  tne  posterior  ctigc  of  tlic  lower 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  wbich 
the  posterior  border  of  the  end  of  the  tibia  comes  into  <K)ntnct  with  the 
posterior  lip  of  the  astmgalus  (Hcnke*),  by  wliicli  n  new  centre  of 

'  U6ni|r9chniit>4l :  OculM^bo  Zi-it«clirifl  fur  Hiir  ,  )H77.  vol,  riU.  p.  aSBU 
■  UvuIlo  :  ZtiiUctiiilt  fiir  cut.  Uod.,  Ic^  M.  acj..  vot  U.  ii.  177. 
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motion  is  estalilisluHl  l>chiiid  the  line  of  the  mallooli ;  the  (vntinimtioii 
«f  thf  iiioVi*iiifnC  ruptun's  ilm  hit^'nil  an<l  th«*  anterior  lijjntmL'iitH,  und 
tho  Irenes  beinp  thus  freed  **lip  jwtM  etu-li  other.  The  rupture  of  the 
ItgamentA  is  the  first  step,  and  the  fixation  of  tlie  astnijnduf*  lH*hiiid 
the  tibia  takes  plnee  hv  eorrt»ction  of  the  plantar  flexion.  Conunonly 
thi'  injury  is  pnMluecd  l>y  a  (iill  hnckward  while  the  fo«>t  ii^  fixiMl.  lli 
an  incH.midete  di*il«H>ation  reportnl  by  Sanson  (niif>ted  by  AilKrt')  ihe 
|Kitient*!i  Irg  wa^  Iwnt  under  him  in  a  fall  in  such  a  way  that  the  dor- 
f*iini  of  thr  foot  and  the  front  of  the  log  reste<l  on  the  gn»und,  and  IIr' 
buttncrks  nested  on  the  heel ;  in  this  ease  the  met'hanisin  appears  to  have 
been  pun*  exajrgerated  plantar  flexion.  Exanxples  of  pun-  priniarv  di;^ 
Kteation  are  ran*;  but  partial,  and  |M»rha|>s  enniplete.<lislotvitions  (x*eur- 
rin^j  a.s  a  see<jn<larv  n'sult  of  runtureof  the  lalend  lijranients  or  fnietun* 
of  the  fibula  and  internal  malleolus,  oj*  in  fnicture  by  eversion  at  the 
ankle,  an'  fr(Hjnent,and  always  neetl  to  Ik*  guarded  apiinst  in  thetn-at- 
mcnt  of  this  last-uanied  injury  ;  they  are  prodneed  either  bvtlie  fullin^^ 
bftckwardof  the  insuffieiently  8Up|>orte<l  foot,  an  the  patient  lie»t  u|M»n  his 
bark,  or  by  eontnietion  of  the  flt'xt>r  rnnseles,  and  oeeasionallv  suIkmi- 
tanoous  division  of  the  tendo  Achillis  Las  been  resorted  to  to  overcome 
or  prevent  it. 

Honigschmied  producer!  the  dislocation  twenty  times  and  found  the 
rpgultB  quite  constant ;  in  14  the  internal  lateral  and  the  anterior  branch 
of  the  external  lateral  ligament  were  the  first  to  yield,  being  torn  away 
from  their  insertions,  then  the  middle  and  posterior  branches  of  the 
external  latenil  lipiment  yieldinl,  and  the  f(K»t  was  thuM  e<tn)pietely 
free<i.  The  ligaments  were  torn  away,  and  occasionally  small  scales 
of  Iwnc  came  away  with  them.  In  5  ex|»eriments  (»n  the  iKnlies  of 
elderly  people,  Iwth  malleoli  were  brc»ken  off  in  3,  and  the  external 
malleolus  in  2.  The  internal  malleolus  bmke  at  its  base,  and  the  liiie 
of  fracture  ran  downward  ami  backwanl ;  that  of  the  exlfrnal  mal- 
leolus ran  upwanl  and  backward,  be^^inning  jui«.t  above  the  iu!*ertioD 
of  the  anterior  branrh  of  the  lalenil    ligatntnt. 

Clinically  and  jxist  mortem  tin*  saime  lesions  have  been  found  ;  frac- 
tun'  of  the  external  malleoluh  Ls  common,  that  of  the  internal  malleolus 
and  of  the  posterior  articular  b^irder  of  the  tibia  is  wx^frionally  s^'ea. 

The  foot  appears  nhorleneii  in  front,  and  the  heel  lengthened,  to  an 
extent  that  varies  with  the  degree  of  the  displacement,  the  maximum 
being  alnjut  an  inch  ;  the  lower  cml  of  the  tibia  projects  more  or  le^ 
marke*lly  in  front  and  sometimcH  is  exposed  l>y  rupture  of  tlie  skin  ; 
the  extensor  temlouM  may  be  felt  as  ten»e  cords  crosi^iug  to  the  don^nm 
of  the  foot,  and  the  tendo  Achillis  c'ur\*es  Uickwanl  to  the  heel  leaving 
on  each  side  a  weJl-marktHl  depression  Ix'twivn  itself  and  the  malleolus. 
Tlie  ti^*9  may  Ih*  a  little  depn*s»4etl,  nntl  |x*rliaps  ulMhirted  or  aildiicie<l. 
If  the  tibuln  i^  broken  its  malleolusi  accomjKinirs  thr  fmU  in  it^;  dis- 
placement backwanl. 

lUrtliictioUy  with  the  exception  of  Coo|>er'8  tirst  eaj*e,  iu  which  he 
aptMtirH  not  to  have  made  the  iliagnoHis  at  the  time,  hah  alwavg  ^>ecu 
flflxily  obtainetl  by  pressing  the  foot  forwanl  and  the  lowrr  end  of  the 
leg  ba(?kwanl,  and  the  limb  eibould  then  l>e  immobili/e<l,  pivferably  iu 
a  |KMit4!rior  mouldt*d  splint  au  as  more  Hurcly  to  pruvcut  recurrence. 
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Hbtihir  niortiBe  and  is  separated  from  the  calcaneum  and  jteaphoid  ;  awl 
under  the  fourth,  those  in  which  the  ricnphoid  and  oubuid  are  tcgetber 
dislocatcii  from  the  astragalus  and  calcuncum. 

DISLOCATIONS  OF  THE  FOOT.     TIBIO-TA£SAL  DISLOGATIQNB. 

The  displacements  of  the  astragalus  and  the  foot  are  90  ooinplex 
that  tiie  nomenclature  of  the  various  dislocations  ]>resentri  eertotid  aitH- 
culties,  and  the  ct)ufu8ion  has  been  increased  by  the  varvinj^  prartinw 
of  different  writers,  some  of  whom  treat  the  tibia  as  the  dislncabed  bone 
and  apply  the  terms  indicative  of  direction  to  it,  while  othen*  consider 
the  foot  as  the  dishx'atetl  |>ortion.  I  shall  l»ere  follow  the  latter  prac- 
tice, and  shall  use  in  the  classification  only  ftjur  main  terms,  disloca- 
tions fofirardf  backtcardj  outwani^  and  inwardt  disreganling  fur  the 
moment  the  many  deviations  in  the  direction  of  the  Utca  and  of  the 
sole  which  are  seen  in  conjtinction  with  the  princii>al  dislocations.  Of 
these  four  the  tirst  two  are  pure  dislocations  ;  in  the  latter  two  are  fre- 
quently placed  cases  in  which  the  displacement  is  associated  with  fnus 
ture  of  one  or  both  bones  of  the  leg,  and  of  which  the  more  <7<(iniinno 
forms  have  been  elsewhere  described  among  fractures  at  the  ankle. 
It  must  be  freely  conceded  that  the  classificjilion,  e^ipecially  in  peApeot 
of  the  last  two  groups,  is  arbitrary  and  open  to  senons  criticism,  hut 
so  are  all  others  that  have  been  propf>sed,  and  it  Ls  believe*!  that  thin 
one  has  a  sound  clinical  basis  in  so  far  that  the  terms  outward  and 
inward  ct^rrespond  to  displacement  outward,  or  eversion,  or  todi^pIaoe- 
ment  inward,  or  inversion  of  the  foot,  the  symptoms  which  would  at 
once  attract  the  attention  of  the  surgeon,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  production. 

Two  striking  varieties,  in  which  the  tries  are  turned  directly  inward 
or  outward,  will  be  mentioned  under  inward  and  outward  dialocatiofia 
respectively.  The  latter  has  been  olassifitMl  by  some  as  a  acpoirate 
form,  under  the  title  of  dislocation  of  the  ft>ot  by  n>tation  outwanL 

The  mechanism  of  the  joint  and  the  mode  of  production  nf  the  dis- 
locations have  been  ex|K^rimentally  studied  by  many  surj^eons  and 
anat(»mists,  of  whom  I  shall  here  name  only  om^,  Hrtiii  -  *  "i-*!,* 
whose  experiments  were  exceptie>nally  numerou?^,  and  wh*'-  u 

very  full. 

1.  Dislocations  Backward. 

(Syn.  DislooatioDs  of  the  lower  end  of  the  tibia  forward ;  see  also 
Fractures  at  the  Ankle.) 

In  these  dislocations  the  aatragalns,  and  with  it  the  foot,  bidiftplACfd 
backward  to  a  variable  distance,  with  rupture  of  the  lateral  ligaroentB 
and  sometimes  of  other  p:trts  of  the  CNjpsule,  and  sometimes  with  frac- 
ture of  one  or  both  malUH)li  or  of  die  |K>sterior  edge  of  the  loirar 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  which 
the  posterior  border  of  the  end  of  the  tibia  comes  into  contact  with  ibe 
posterior  lip  of  the  astrag-.dus  (Henke'),  by   which  a  new  centric  of 

'  Honitr^'liniicd  :  IViiImIiv  Z»it'Mhrifl  ffii  flitr.,  leTT,  vol.  viiL  p*.  S3VL 
*  Uvuko  :  Zritachrifl  fur  mt.  MimI.,  1A.VS  aU  Kir.,  vul.  U,  ft.  177. 
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motion  Is  established  bohiiid  the  line  of  the  malleoli ;  the  mntiniintion 
of  llio  movement  riiptureH  the  hitenil  ami  the  anterior  li^unmt!*,  iinil 
the  hones  heinjj  tluis  free<I  ^tlip  jmst  t-aeh  other.  The  rupture  of  the 
ligamenta  is  the  first  step,  Jiud  the  tixalion  of  the  astrapihis  Ix^hind 
the  tibia  tiike.s  phiee  by  eom»etion  of  the  plantar  flexion.  Commonly 
the  injury  is  pro<hiee«l  l>y  a  fall  haekwani  while  the  fmU  is  fixwL  lii 
an  ine<»nu>lete  dishxution  n'p<»rted  by  Sanson  (»|ur>tod  by  Albert)  the 
IKiticnt'H  lejr  was  l>ent  under  him  in  a  fall  in  sueh  a  way  that  the  dor- 
sum of  the  fiH)t  and  the  front  of  the  log  rt*ste*l  on  the  (jn>und,  and  the 
buttocks  re«te<i  on  the  lieel  ;  in  this  east^  the  ineehnnism  iipixfirp  to  have 
been  jHirc  exaggerated  plantar  flexion.  Exaniplerf  of  iiun*  primary  dis- 
hM*jition  are  rare;  but  partial,  anil  prrhai>seomplete, (li.slocutions  weur- 
rin^r  JUS  a  seei^mlary  result  of  rupture  of  the  lateral  lijpimentsor  fnictun* 
of  th**  fibula  and  internal  malleolus,  aft  in  fraeture  by  eversiou  at  the 
ankle,  are  fri*<juent,auil  always  nee<.l  to  be  ^uanled  a^inst  in  the  ln*nt- 
ment  of  this  lust-namrd  injury;  they  are  pn>dueed  either  bytJie  fullin|( 
haekwardof  the  insuflieientlvsup{K>rted  foot,  as  the  pcitientlies  u|>on  his 
baek,  or  by  eontrai'tion  of  the  flexor  mtiseles,  and  oeeasionallv  suJk'II- 
taneous  division  of  the  teudo  Acliillis  has  been  rcsortetl  to  to  overcome 
or  prevent  it 

ITonigschmied  produeed  the  disbw^ation  twenty  times  and  found  the 
results  quite  eonstant ;  in  14  the  internal  lateral  and  the  anterior  branch 
of  the  external  lateral  li^nient  were  the  first  to  yields  being  torn  nwny 
fn«m  their  insertions,  tlien  the  middle  and  posterior  branches  of  the 
external  Intend  lipinient  yielded,  and  the  foot  was  thus  completely 
freed.  The  ligaments  were  torn  away,  a!u!  oeensi<tnally  small  sejih's 
of  bone  came  awav  vni\\  them.  In  .J  experiment.*  on  the  iHulies  of 
elderlv  people^  l>oth  malleoli  were  broken  off  in  3,  and  the  external 
malleolus  in  2.  The  internal  malleolus  broke  at  its  I>ase,  and  tJ»e  line 
of  fracture  ran  downward  and  baekwartl;  that  of  the  extenjal  mal- 
leolus ran  upwani  and  backwanl,  lK*j^iuning  just  alM>ve  the  in^rtion 
of  the  anterior  branch  of  the  lateral    ligament. 

C'liniejilly  and  jKJst  mortem  the  same  lesions  have  l>een  found  ;  frac- 
.twn*  of  the  external  malleolus  is  common,  that  of  the  internal  malleolus 

id  of  the  posterior  articular  Ixiwler  of  the  tibia  is  occasionally  seen. 

The  foot  ap|>ears  shorlene<l  in  front,  and  the  heel  lengthened,  tn  an 
extent  that  varies  with  the  degree  of  the  displacement,  the  maximum 
being  about  an  inch  ;  the  lower  end  of  the  tibia  projeetA  more  or  less 
nmrkedly  in  front  and  sometimes  is  exposed  by  rupture  of  the  skin ; 
the  extensor  tendons  may  be  felt  as  tense  cords  crossing  to  the  dorsum 
of  the  foot,  and  the  lendo  Achillis  curves  backward  to  the  heel  leaving 
on  each  side  a  well-marked  ilepressifm  between  itself  and  the  malleolus. 
The  tiK'S  may  In?  a  little  depR»^M^l,  and  [M'rha|>s  nlMiuct4*d  or  n<lduettHl. 
If  the  (ibula  is  brnkrn  its  mulh'olus  aecom|>ani»*s  the  foot  in  its  dls- 
plaeenienl  l«iekwnr<i. 

lieductiiin,  with  the  execution  of  (\>oper*s  first  caw,  m  which  he 
apfHurs  not  to  have  made  the  diagnosis  ut  the  time,  has  always  b«-eii 
easily  ubtaineil  by  pn-ssing  the  f<x»t  forwanl  and  the  lower  end  of  the 
leg  tjackwanl,  and  the  limb  shoultl  tikeu  Im?  immobili/e<l,  preferaMy  in 

puriterior  moulded  splint  ao  as  more  surely  to  prevent  recurrcooc. 
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the  astrny^alus  was  done,  in  each  with  a  good  result.  In  Verneuil's 
there  was  fracture  of  the  astragahis  and  rupture  of  the  peroneal  arten-; 
in  CM'a  an  attempt  to  reduce  had  failed  and  gangrene  of  tiie  tense 
skin  was  iniriuiicnt. 

Of  conijHiund  dislocations  17  ca«es  wore  collected  by  Broca  and  6 
additional  b_v  Poinsot  in  1884,  and  to  these  1  reported  bv  Jackson  '  and 
mine  are  to  be  added  ;  of  these  reduction  was  made  in  11,  with  2  deaths, 
with  |>ersistent  suppuration  apparently  maintained  by  necrosis  in  2,  aod 
with  secondary  removal  of  the  astragidiis  in  1.  In  \4  retluetion  was 
n<tt  made;  in  3  of  these  primary  amputation  was  done,  in  10  removnl 
of  the  astragalus,  with  2  deaths,  and  in  1  the  head  of  the  astrag:diis 
became  necrosed  and  was  spontaneously  cast  out,  the  fvitient  recover- 
ing. The  results  of  pnmar}*  removal  of  the  asti-agalus  acconling  to 
these  statistic*,  arc  rather  better  than  those  of  rethicticm,  but,  as  lifis 
been  s:iid  before,  the  value  of  these  statistics  as  a  Iwsis  for  the  choice 
of  a  nictlux]  of  trc!*tmciit  has  been  greatly  diminished  by  the  Inijjrove- 
ment  in  tfie  mctho<ls  of  treatment  of  open  wounds  that  has  taken  place 
in  tiic  last  few  years,  and  there  is  good  reason  to  hope  tliat  suppuration 
and  its  attenilant  dangers  will  Im^  less  frequent  in  future. 

Reduction,  whlcli  has  sometimes  been  made  by  traction  with  the 
hands  alone,  more  frequently  ha-^  nei'<led  the  aid  of  pulleys,  even  wtien 
amestliesia  hns  iKH'n  enqiloy<'d.  The  knee  should  be  flexeil  to  n^lax 
the  muscles  of  the  m\\\  mid  tlic  traction  in  the  lateral  cases  slionld  be 
downward  and  usiiidly  also  forward,  and  coaptative  pressure  sliould  l)e 
made  upon  the  foot  and  leg.  The  cause  of  the  irre<]ucibility  in  some 
cases  is  not  entirely  clear  ;  it  has  been  attributed  to  the  engagement  of 
the  posterinr  ]i]>  of  the  astragalus  in  the  groove  on  the  upper  surface 
of  the  cahanciini,  rind  in  the  outward  cases  to  the  constriction  of  the 
astragalus  under  the  tendon  of  the  tibialis  antieus. 


TOTAL  DISLOCATION  OF  THE  ASTRAGALUS. 

{"Double  Dislocation    of  (he  Aslragahts") 

This  dislocation  is  a  combination  of  the  two  preceding  ones,  the 
tibiii-Carsal  and  tlie  sul)asti*agaloid,  the  astragalus  being  simultaneously 
displaced  i'wnn  its  norinal  relations  with  the  bones  of  the  leg,  the  t^al- 
caueum,  and  the  scaplioid.  It  is  mucli  more  fre<juenl  than  either  of 
the  other  two  and  is  often  compound.  The  astragalus  may  l>e  dis]daced 
forward,  backward,  or  to  cither  si<le,  or  to  any  intermediate  |>o>ition, 
and  may  at  the  same  time  be  rotated  about  any  of  its  axes,  or  it  may 
be  rotated  while  remaining  in  the  tibio-libular  mortise.  The  varieties 
of  disU»«ition  are,  consequently,  very  numerous,  but  they  may  be 
groupetl  as  dislix-ations  fonrnrdy  barhmird^  outward  and  forvrard,  and 
intimrd  avd  fonrardy  these  terms  indicating  the  direction  in  which  the 
astnigalus  is  dis[»laced,  and  dis/iH-ationa  bij  rotation,  including  in  the 
latter  only  those  in  which  the  bone  remains  moi'e  or,  less  eontpletely 
within  the  mortise, 

1  Jackson  :  lancet,  18RI,  il.  p.  I>90. 
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The  causes  are  varied,  the  most  common  being  falls  from  a  height 
upon  the  feet  find  violent  twisting  of  tlie  fw)t,  as  when  it  has  bt*en 
caught  between  the  9|K)kcsof  a  wheel.  It  is  seldom  possible  to  deter- 
mine the  exact  mode  of  production  in  any  given  case,  and  experiment 
upon  the  cadaver  has  not  done  much  to  elucidate  the  subject ;  but  it 
seeni!*  probable  thai  dorsal  or  plauUir  tlexion  and  alxluction  or  ad<Iue- 
tion  arc  reijuistte  to  rupture  tlie  ligumenls  that  bind  the  astragalus  to 
the  other  boueis.  and  that  then  it  is  forced  from  its  place  by  pressure 
exerted  through  the  bones  of  the  leg, 

1.  DiBlocation  Forward. 

In  this  form,  which  is  ver>-  rare,  the  astragalus  is  displaced  directly 
forward,  T<»  the  briefly  described  and  somewhat  doubtful  ca.<es  Cf»l- 
lccte<i  bv  Malgaigne,  Dclormc  '  adde<i  only  two,  in  one  of  which  (Moml- 
Lavall^e)  thcastragalushud  been  rotated  180  degrees  about  its  vertical 
axis  and  both  malleoli  were  broken  ;  the  foot  was  very  movable  on  the 
astragalus,  and  the  astnig-alus  on  the  tibia.  The  sides  of  the  bone 
coidd  Im'  distinctly  felt,  and  its  jvvsterior  surface,  which  looked  directly 
fitrwnrd.  Kc4hu'tion  was  <^sdy  matle.  In  the  otlier  cjise,  Harnill.llie 
dishniition  was  compound,  the  head  of  the  astragalus  projecting 
thrt»ugh  the  wound  and  resting  on  the  dorsal  surface  of  the  scaphoid. 
Both  it  and  the  f«x)t  were  freely  movable.  The  extensor  tendons  and 
tliat  of  the  tibialis  antioug  were  ruptured,  the  malleoli  and  calcancum 
were  broken. 


I 


2.  Dislocation  Outward  and  Forward. 

In  i\\\&y  the  most  common  fornt,  the  head  of  the  astragalus  rests  od 
the  outer  cuneiform  and  tlie  cul>oid  or  fVen  on  the  fifth  n)et:itar>ud.  its 
posterior  part  King  just  within  the  mortise,  and  is  freely  movable;  the 
foot  is  adduct^fl  and  invcrti»d  and  usually  displaced  l>odily  ir)warr),  so 
that  the  external  malleolus  is  pn:)minent  and  the  internal  hidden,  and 
wunrliiiu'S  tlir  addiiftion  of  tue  front  of  the  foot  is  vrr}'  niarktHj  nnd 
coml»Iurd  with  abduction  of  thr  h*s^.  If  the  disUx^ation  is  compound 
the  asinig:diH  ]ir('S«'nis  in  the  wonnil,  which  conmionly  extends  l>ack- 
wani  to  or  beyond  the  external  malleolus.  The  lower  end  of  the 
fibula  may  tie  torn  away  fn>m  the  tibia,  and  either  or  Inith  malleoli 
broken.  With  tlie  displacement  may  be  combinetl  vari'Mis  kinds  and 
degrcH's  of  rotation  of  the  astragabis,  and  sometimes  the  astragalus 
is  broken. 

3.  Dislocation  Inward  and  Forward. 

In  this,  tlie  second  in  order  of  freuucncy,  the  foot  is  everted  und 
ttlxluctiHi,  but  sometimes  is  bodily  displaced  to  the  outer  side  without 
deviation.  The  aatragalua  projects  in  frtmt  of  or  below  the  internal 
malleolus,  and  ita  bead  appears  always  to  Iw  drpre*cied,  sometimes  so 
iar  tlmt  the  bone  must  have  imdergone  rotation  \>£  90  degrees  about  its 


DoloruM:  Diet.  d«  MM.  ot  Oilr,  pntiqurv,  197ff,  voL  xxtU.  p-MO. 


820 


DISLOCATIONS. 


transverse  axis.  In  a  case  rt»porte<l  by  Hunt'  it  was  so  far  rotatcfl 
alMJut  its  vertical  axis  that  t]i(*  IjcihI  was  dirrctrJ  toward  tlir  middle  of* 
tho  otiier  fix>t.  If  tlie  injury  is  c*i_mipoiiiul  tlje  wound  lie^oii  the  inner 
side  and  extr-nds  backwanl  below  the  malleolus.  It  may  be  accom- 
panied by  fracture  of  the  malleolus. 

4.  Dislocation  Inward. 

A  unique  cane  is  reported  by  Seller."  The  astragalus  lay  directly 
beneath  tne  internal  nialleiduK  ami  had  been  ho  rotated  that  its  lower 
surfae^!  loiiked  inward.  A  fr^'e  incisloti  was  made  and  the  l>one 
restored  to  its  place.  The  internal  malleuluH  and  8UsteutacuUini  taU 
had  been  broken.     Recovery  with  good  function. 


T).  Dislocation  Backward. 

In  this  form,  which  also  is  rare,  the  astragidtis  niuy  be  displaced 
backwanl  or  baekv^anl  and  to  eitlier  8i<le,  and  in  sonie  of  the  re|>orted 
case."*  the  l>one  lias  been  broken  at  the  neck  and  only  the  |x\sterior  frag- 
ment has  l)een  displaced.  Malgjii^ne^  collected  S  cases,  inelnd in j^  one 
reported  l>y  Denonvilliers,  which  he  pluces*  among  "  dislcKiitions  by 
rotation  in  jdace,"  but  which,  I  think,  belongs  here ;  the  cases  are 
Phillips  'J,  Lizars,  Liston,  Turner,  N^laton,  DeiiouriUiers^  and  one 
anonymously  reported  in  the  Ijinvct^  lH.'?8-'{9,  vol.  ii.  p.  559.  To 
tliese  Delornie  adds  r> — Bliitiu,  Ijcjcuttfj  MfH'Corm(u\  Pirhorel,  and 
Cheevcr;  he  als<>  <jiioto.s  Foiiclier  as  having  reported  two  cases,  hut,  I 
think,  erroneously,  one  t»f  them  l>eing  Denonvilliers's  case,  the  other 
Thierr)''s,  a  dislocation  by  rotation.  Another  c^ise  was  rci>orted  by 
Munro,'  and  one  by  /rty*//',*  and  another,  IjCijroH  Clark^  is  reported  in 
MaeCortnac's  (>aper,  making  16  in  all.  In  the  seven  printed  in  iiali("- 
the  bone  was  broken  at  the  neck,  and  only  the  posterior  fragment  was 
disloctited." 

Of  tile  9  not  complicatetl  by  fracture  of  the  astragalus,  tlie  disloca- 
tion was  biicJcwartl  in  iy,  backward  and  outward  in  1,  Turner,  and  back- 
ward and  inward  in  2,  lAincet,  Muuro.  He<luction  was  made  in  3 
{/jarieet^  Blalin,  Munro),  and  failed  In  4,  the  functional  result  being 
good  in  3  of  the  latter  ;  Turner,  and  apparently  Nelaton,  removed  the 
astragalus. 

Of  the  7  com|>lieated  by  fmotiirCj  the  displacement  in  Lcjeunc's  is 
deseril)ed  aa  backward.  In  the  others  as  backward  and  inward;  the 
ditference  is  slight,  for  in  the  latter  the  mo.st  prominent  jwirt  of  tlie 
astragalus  projects  but  little  beyoud  the  level  of  tlie  sitlc  of  the  interned 
malleolus.     The  tendons  of  the  Hcxor  longus  digitorum  and  tibialis 

1  Hunt:  Philad<^lphia  Modical  Tiinos.  1872.  vol.  iii.  p.  50. 

•SoHor:  Correspblt.  furScbweir.  Aerate,  August  l.^i,  1893. 

>  Mnlgiiifzno:  Loc.  cit.,  p.  1068.  ■Malgaigui':  Loc  cit.,  p.  lOaO. 

»  Munro:   Ijinrat,  18.W,  vol.  ii.  p.  3ft4. 

•Stimson:  New  York  Medical  .Tounial.  May  ','H.  1SH7,  p.  594. 

'  Tht'  fallowing  an^  two  of  the  rtrfercncr;fl :  MacConnao  (and  Clark 'a  case),  Trunaaclionft 
of  the  futbologickl  Sooiety  of  I#oudon,  IH75.  vol.  xxvi.  p.  174,  wilh  platcof  Rperinten  ob- 
Cuincd  two  years  latir;  Chi?over,  B<i«ton  Mrdical  and  Surgical  Journal,  1875,  vol  xdil 
p.  '>:j7. 
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IMMtioiis  anv  ili.splacetl  ujwn  the  inner  sido  of  the  nmlleolus,  ami  that 
of  thr  flexor  loiij^ns  pollioi^  >ii>in«'times  lios  to  tho  outer  side  of  the 
astnigiilus  and  somctiiiios  is  ]>iisho<i  dir(M?tIy  Imrkward  by  it.  Tl»e 
fni^inent  is  also  rotnU:*<l,  ho  that  its  tnrchlear  aiirface  luokg  inwartl, 
ami  it*  fracturwl  surface  is  <lirectcd  forwaixl  and  downward.  The  lino 
of  fracture  runs  from  the  anterior  border  of  the  tnK'hIea  into  thegroove 

supicnJ  by  the  interosseous  ligament.      In  .'{,  Lejeune,  MacCormac» 

►nt>nviliier8,  the  injury  was  eoni|x>und  ;  in  Clu'evcr's  the  t^kin  over 
the  a»tragalii:4  sloughed,  but  the  ulcer  soon  healed  without  having 
exixj^  the  IxMie, 

Ke<luction  was  made  in  none,  although  Fichorel  divided  the  tcndo 
Achillis^  and  C'heever  successively  divided  the  tendo  Aehilli;<,  the  tibi- 
alis antieus  and  ]K)sticus,  the  flexor  longns  dipitoriun,  and  the  flexor 
longtis  pijllieis  at  the  ti»e.  In  tliree,  MacCormae,  (lark,  C'lieever,  the 
pitients  reeoveretl  with  gotxl  use  of  the  limb  ;  in  1,  Piehon*!,  suppura- 
tion followed  an<l  tlie  limb  was  amputated ;  in  2,  Denonvillier<»  Stim- 
8on,  the  posterior  fragment  was  remove*!  and  l>oth  patients  died,  mine 
of  pneumonia  on  rho  ninth  day.    The  result  in  I>'jc*tine*s  is  not  stal*-*!. 

The  astragalus  can  be  felt  behind  the  ankle,  either  pressing  the  tendo 
Acltillis  Imekward  or  lying  on  one  side  of  it.  If  tlie  <'ntire  l>one  ift 
<lisphn.*ed  the  abs<*nce  of  the  head  frr>m  its  normal  ]>osition  is  shown 
by  the  depressibility  of  the  soft  |iarts  behind  the  scaphoid.  Marked, 
incorrigible  flexion  of  the  terminal  phalanx  of  the  great  toe  is  noted 
in  three  t»f  the  eases.  In  mine  the  tendons  of  the  |»en>neus  Iongu8  and 
brevis  were  displaewl  upon  the  outer  side  of  the  external  malltMilu^. 

In  tlie  three  oases  in  which  re<luction  was  made  the  means  employed 
were  traction  followed  by  extension  of  the  foot,  traetii"»n.  direct  preissurc, 
and  inverficm  of  the  foot,  and  traction  and  direct  pressure  ;  in  Monro's 
cttjse  ^icveral  months  elap^'d  before  the  patient  regained  good  use  of 
the  limb. 

6.  Dislocation  by  Rotation. 

In  this  class  are  not  incli/deil  those  numerous  cases  in  which  the  bone 
las  undergone  rotation  in  connection  with  displacement  from  the  tibia 
and  fibula,  but  only  those  in  which  it  still  lies  mainly  within  the 
mortise. 

Two  distinct  varieties  of  this  class  may  l>e  made  ;  those  in  which  the 
bone  has  U-en  rotated  upon  its  vertical  or  transverse  axis,  and  ale»u, 
|)erha[)t!',  ujKm  the  anlero-posterior  axis,  but  still  remains  in  great  part 
within  the  mortise  ;  and  tlK>s<'  in  which  the  bone  still  lies  «lnii)st  exactly 
in  its  normal  position  bctw(H?n  the  malleoli  and  has  undergone  only 
rotation  about  its  aiitero-i)ostenor  axis. 

The  division  between  tlic  Hrst  variety  and  tlnit  of  dislocations  for- 
ward aixl  inward  is  rather  arbitrary  and  is  |H'rhn|>s  not  always  to  be 
made  clinically,  and  the  three  cajM^s  colleeie<l  by  M:dg:itgne  differ 
notably  from  one  another.  Harwell,*  in  a  vatuabie  pa|M-r  c-ontiiining 
a  well-observed  and  well-re^trtt'd  eusv  of  his  own  and  abstracts*  of  all 
the  other  alleged  cases  except  ('heval Ice's,  pro]iosen  to  term  the  injury 
dialooalion  of  the  fixit  with  version,  or  with  torsion,  of  the  a?tnigatuBj 

'  [Wrwdl:  ll«dloo-CUnrKic«l  TnnMictioiM.  1683.  vol.  Ixri  p.  m. 
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applying  the  term  version  to  tlie  castas  of  rotatlun  about  thp  vertical 
axis,  and  iovftioit  to  those  of  rotation  alK)ut  the  anten.i-p*>«terior  nxis, 
I  sec  no  snHicienl  reanou  for  using  the  term  <lisI(Kjition  of  the  foot, 
M'hich  has  already  been  employed  for  another  form  of  injury;  and 
version  and  tordon  do  not  in  themselves  indiciite  the  &en£«  in  which 
they  are  u.se<l^  but  muttt  l>e  acconifMiuied  by  a  definition. 

Malgjiigne  gives  four  cases  of  n.»tation  about  the  vertical  axis,  ImiI 
I  have  placed  one  of  them,  DenonvilUeri*,  among  the  ilii*l<K«tion> 
backward.  To  the  remaining  tlirec  Barwell  adds  two  n|>*^rted  by 
Vereboly  ;-  in  three  of  them  the  head  of  the  astragalus  lay  below  ihe 
internal  malleolus,  in  one  just  beiiind  it,  and  in  one  just  in  frt^nt  of 
the  external  malleolus.  As  they  cannot  well  be  groupefl  I  give  a  Hom- 
mar}'  of  each. 

Launionier  :  The  head  of  the  astrapduB  protruded  un<ier  the  internal 
maHeohis  between  the  tendons  of  the  tibialin  posticus  and  ilexor  longus 
digitonnn,  tJie  trot*hlea  Iving  transversely  in  the  niortieie  and  forcing 
ai>art  the  tibia  and  tibufa. 

Foucher:'  The  specimen  waa  taken  from  a  subject  found  in  the 
dissecting-room.  The  astragalus  had  bein  rotated  90  dci^^es  about  its 
vertical  axis,  the  trochh'a  being  still  upright  in  the  mortise,  and  the 
head  below  tlie  internal  malleolus.  The  tendon  of  the  tibia1i'<  ]M■^ticU9 
and  ti»e  posterior  tibial  artery  lay  in  front  of  tlu*  intenial  nmlle*»lu«. 
The  p(»sierior  half  of  the  astragalus  lay  on  the  cjxlcjnieuni,  the  latter 
bone  lying  under  the  external  malleolus  and  displaced  forward  and 
outwanl,  and  its  axis  directed  forwanl  anil  inward.  The  etdioid  was 
jiartly  disloe;ite<l  downwanl  from  the  calcancuni.  There  wa^  no  cicn- 
trix  ;  tlie  foot  was  flattened,  the  heel  sliortene<l. 

Thicrr}' :  Tlie  h<?ad  of  the  astragjdus  projeele<l  midway  l>etween  the 
internal  malleolus  and  the  tcndo  Achillis,  the  outer  border  of  tlie  foot 
was  much  raised,  and  it  was  then  seen  that  the  bone  was  abto  00  turned 
that  its  upper  surface  looked  forward  and  inward,  the  tibia  resting  00 
the  internal  lateral  face  of  the  body  of  the  bone,  and  the  internal  l>onkr 
of  the  trochlea  exactly  occupied  tlie  angle  between  the  inUrmaJ  mal- 
leolus and  the  under  surface  of  the  tibui.     Ampututioti ;  recoverr, 

Vereliely  :  Male,  twenty-nine.  Fibula  fractured  al>ovc  the  malle- 
olus. Under  the  internal  niaIleolu.s  the  skin  was  very  tense;  about 
an  inch  lower  there  was  a  bard  Ixiny  prominence  al>out  half  an  inch 
in  diameter.  Iteductiou  failed.  At  the  end  of  the  third  week  ao 
abscess  wa«=r  opened,  and  it  was  seen  that  the  prominence  under  the 
malleolus  was  the  head  of  the  astragaliis.  After  four  months*  treat- 
ment the  man  could  with  difficulty  put  the  foot  to  the  gruund. 

Verebely,  second  ciuse;  Male,  forty-five.  The  foot  was  at  rtgbl 
angles  with  the  leg,  the  sole  looking  somewhat  inward  and  npwnnl. 
"  Under  the  easily  distinguishable  outer  malK-ohis  and  tu  front  of  it  a 
long  projection  half  an  inch  in  diameter  may  Im*  pLiitdy  f*  '  nn 

l>e  moveil  wilhoul  much  |muu  baekwanl  and  forwaitl  indfi''  </ 

the  other  bones.  Behind  the  scaphoid  18  a  coiiaiderablc  IwUow.** 
Reduction  failed. 

>  Wn>>>c'l^ :  Wir>ner  mtA.  Worbeiuchrift,  1B(1I>,  ToL  xU.  np.  ?7V  uid  SBS. 
■  Fuucher :  BuU.  dr  1»  Socl^t^  Antttomique,  1^,  voL  SJUx.  p.  JS8. 
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or  tlie  second  variety,  rotation  about  the  antero-posterior  axis,  Mai- 
^aigne  ^ivc**  seven  eases,  muHt  of  wliirh  Harwell  rrjcots  iM-^'uiise  of  the 
inconiplotene*i8  of  the  i)e«criptinri  or  l>wjinse  the  listnipjhiH  was  more 
or  leas  displaced  fitmi  the  mortise.  Rejecting  B*>yerV,  SniithV^  Lis- 
ton's,  and  two  of  DupuytrenV,  there  still  remain  Mali^aigne's  om-h  and 
one  of  Dupnytren's;  to  these  are  to  Iw  ad(le<l  BarwelTs  and  Cheval- 
ley/s.*  In  all  four  cases  the  condition  was  *ihown  hy  direct  e\an»inn- 
tion  :  Maljpiipne  descril>es  a  si)etMmcn  from  an  old  rim',  C'hevalloz'n 
patient  wils  killed  by  the  full  ttmt  caiit^  the  disloi^tion.  and  Ihipny- 
tren  ami  liarwell  excised  the  ustragiiius.  In  Malgaigne's,  Chevallez's, 
and  Barvvcirs  the  rotation  was  i>titward,  that  is,  the  upper  surface  of 
the  trochlea  had  become  external  and  reste<l  against  the  inner  face  of 
the  externa!  malleolus,  although  in  Malgaign<''s  the  rotation  was  some- 
what less  than  iM)  degrees;  in  Dupuytren's  the  bone  waa  turned  com- 
pletely upside  down,  rt^tatioti  af  180  degrees. 

Of  Malgaigne's  specimen,  which  is  represented  in  his  Atfon^  Plate 
XXX.,  Fig.  5,  it  is  said  that  the  head  of  the  astragalus  rested  on  the 
scaphoid  and  enlwid  ;  its  tnu'ldea,  tumoil  outward,  e*»rrcsp<unliMl  ahuosl 
entirely  to  the  inner  facet  of  the  fibula,  and  its  inner  si<le  lay  under 
the  tilua.  The  rotation,  however,  was  not  a  complete  tjuurtor  of  a 
circle,  for  a  (K>rti<m  of  the  outer  side  of  the  IkkK*  of  the  astragidus 
could  still  be  seen  partly  in  contact  with  the  point  of  the  external 
palleohia  and  looking  downward  and  outwanl.  There  was  1>ony 
anchylosis  between  the  astragalus  and  calcaneum,  and  it  was  evident 
that  tlie  m:in  had  walked  only  on  the  outer  border  of  his  f<H>t. 

In  Chevallez's  specimen  there  was  subluxation  of  the  head  of  the 
astragalus  on  the  s<^»]>hoid,  the  upper  surface  of  the  troohh^a  was 
turned  outwanl,  the  calcaneum  was  Di\>kcn  transversely  nncl  its  p<»s- 
terior  fragment  driven  up  iNdiiml  the  a^tragrdus;  the  lateral  ligaments 
of  the  ankle  were  detached,  and  the  anterior  Iwnler  of  the  lower  end 
of  the  tibia  was  broken. 

Dupuytren's  Ojitient  was  a  man  fifty  years  old,  who  had  inmp*Kl 
fn»m  a  ladder,  alighting  on  his  heel.  Then*  was  a  larg«\  ban!,  irreg- 
ular, and  irreilucible  prominence  in  front  uf  the  tibia  and  extending 
to  the  instep.  An  incision  was  made  iKirallel  to  the  axis  of  tlie  foot^ 
and  the  head  and  neck  of  the  astmgalus  were  immediately  brouglit 
into  view.  Efturts  to  remove  the  bone  faili*d,  for  the  [mslerior  jmrt 
was  gnusiHMl  and  held  fa-^t  l>ctwcen  thelibia  au<l  calcaneum.  On  seek* 
ing  for  the  cause  of  this  tixation  it  was  fouml  that  tin*  a^-trugatuH  was 
tume«l  an>tuid  in  such  a  way  that  its  upp>er  surface  was  directed  down- 
wanl,  its  lower  upward,  and  that  the  hook-like  process  at  its  inferior 
and  posterior  part  was  fixed  l>cneath  the  tibia  so  as  completely  lo 
frustniteotireflTorls  to  extract  it.     The  jwitient  did  well. 

liiirweil's  |Kitient,  a  man  twenty-eight  ye:irs  old,  was  injured  by  the 
overturning  of  his  wagon.  When  seen  an  hour  and  a  half  after  the 
accident  the  foot  wah  greatly  inverted,  its  front  somewliat  tunietl  in, 
the  heel  raiwK).  The  inner  malhsdus  was  much  hidden  ;  lieneatli  it  the 
skin  wasthrtiwM  into  two  ridgrs  by  three  deep  folds  drawn  in  segments 
of  eoncentric  circles  from  a  ecntre  a  little  above  the  mnlletklus.  The 
■  CbAT&llet :  liull.  de.  1ft  1^.  Anatomiqae,  1B7Q,  vol.  llv.  p.  400. 
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outer  iiuilleoliis  projected  almormally,  the  skin  over  it  was  rathci 
tightly  drawn.  Ai)out  an  inch  in  front  of  it  awd  a  little  below  it* 
level  was  a  roumled  projection,  which  also  .wmewhat  stretched  the  skin. 
An  inch  and  a  half  np  the  lep  and  in  front  of  the  fibula  was  a  t*mall 
but  deep  wound.  Below  and  in  front  of  the  inner  malleolus  deep 
pressure  revealcil  absence  of  the  usual  bony  8u!)stratum,  the  finger 
sank  into  a  hollow  bounded  in  front  by  the  tuberosity  of  the  scaphoid, 
which  lay  abnormally  near  the  malleolus.  The  rounded  projection  in 
front  of  the  external  malleolus  could  readily  be  reco^nize<I  as  the  head 
of  the  astragalus.  A  little  way  behind  this  was  a  ridge  of  bone,  also 
evi<lently  a  part  of  the  astragalus;  it  led  from  the  head  backward  and 
a  little  upward,  disti|)pearing  uncler  the  upper  |Mirt  of  the  malleolus, at 
the  angle  between  it  and  the  anterior  e<Ige  of  the  tibia.  This  ridge  was 
markedly  convex  outward.  The  extensor  tendons,  pressed  together, 
ran  in  a  bundle  a  little  distance  inside  the  rounded  projection.  The 
wound  communicated  with  the  injury.     No  fracture  could  be  deteetc<l. 

It  was  seen  that  the  relations  of  the  astragalus  to  the  other  bones 
were  altered^  althtrngh  it  was  still  within  the  mortise,  but  the  exact 
nature  of  the  injury  was  not  rec(»gnized.  Various  attempts  were  tnade 
to  reduce,  and  even  the  tendo  Achillis  was  divided,  but  in  vain ;  a 
moulded  splint  was  applied,  and  the  wound  dressed  with  carbolic  acid. 

Two  days  later  a  semilunar  incision  was  made  from  the  mi<ldle  of 
the  lower  end  of  the  tibia  a«'n)ss  the  head  of  the  astnigiilus  to  the  tin 
of  the  outer  malleolus,  the  flap  turned  up,  and  the  bone  fully  exjxj^. 
It  was  a  little  turned  on  its  vertical  axis,  the  head  having  moved  out- 
ward, and  90  degi^es  on  its  a ntero- posterior  axis,  the  trochlea  being  in 
contact  with  the  cartilaginous  surface  of  the  external  malleolus.  The 
inner  upper  angle  of  the  troelilen  fittetl  closely  into  the  reentnint  angle 
forme<l  by  the  external  malleolus  and  the  tibia.  The  bone  was  not  at 
all  displaced  forward — that  is,  it  did  not  protrude  abnormally  from  it« 
stH'ket.  The  interosseous  ligament  had  been  rupture<l ;  the  few  remain- 
ing fibres  were  dividcnl,  and  the  hone  removed.  Examination  of  ihe 
cavity  faile*l  U>  show  any  fracture  or  detachment  of  cartilage.  The 
{mtieut  made  a  good  recovery,  and  was  discharged  nine  and  a  half 
weeks  after  the  operation. 


Treatment  of  Total  Dislocations  of  the  Astragalus. 

The  statistics,  collected  by  Broca,  Dubreuii,  and  Poinsot,  show  that 
of  121  cases  of  dislocations  not  compound,  415  were  successfully 
retluci^^l,  and  it  is  worthy  of  note  that  Poiusot's  list,  comjx>sed  of 
cases  reportetl  betweeu  1864  and  1883,  shows  19  reductions  in  31 
cases,  about  60  j)er  cent.,  and  as  many  of  Broca's  cases  were  treated 
without  the  aid  of  autesthesia  it  may  reasonably  be  hoped  that  Poin* 
sot's  percentage  is  an  indicjition  of  tlie  success  that  will  be  obtained  in 
the  future.  Primary  extirjiatitni  of  the  astnigalus  was  done  in  S>  of  the 
121  cases,  with  6  successes,  1  death,  and  2  deaths  after  secondary  am- 
putation. Consecutive  extirpation  was  done  in  41  cases,  with  39  suc- 
cesses and  2  deaths.  Of  15  cases  in  which  tlie  dislocation  remained 
unreduced  and  in  which  the  result  is  known  (excluding  those  of  sec- 
ondary extirpation)  the  functional  result  in  8  was  gocKl. 
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or  63  (t>mi}ouiid  (lislocations,  o>ll(fcted  by  BnKui,  rrJiiction  wa^ 
made  in  9,  ami  of  these  9  oases  H  recovertnl,  j^ecoadary  removal  of  the 
ifltnigalus  was  doiu'  in  2,  uiid  1  died.  Poinsot  adds  2  ca8e«  in  which 
reduction  was  made  ;  1  wa^  snccensftd,  in  the  other  extirpation  became 
neecAsurv. 

In  58  compound  cases  primary  removal  of  the  astragalus  was  done, 
with  42  successes,  14  deaths,  and  2  consecutive  amputations  followed 
by  death. 

For  reasons  that  have  been  already  given,  we  have  the  right  to 
expect  better  re-sults  in  the  future  in  compound  cjlscs,  and  may  feel 
encouraged  to  make  reduction  whenever  it  is  posfiiblc.  Ex[)ectaiion 
in  irnxlucible  com|>ound  dislocations  has  almost  always  endeil  in 
removal  of  the  astragalus,  or  amputation,  or  death,  and  the  cases  will 
probably  l)e  very  few  in  which  primary  removal  of  the  astragalus*  will 
not  give  the  patient  the  most  speedy  reci>very,  the  least  risik,  and  the 
must  useful  limb. 

Of  oG  simple  irreducible  dislocations  contained  in  these  statistics, 
suppuration  of  the  joint  and  sloughing  of  the  skin  followed  in  at  least 
41,  and  there  is  not  much  reason  to  stipjx^se  that  the  frequency  of  this 
icsuk  will  he  much,  if  at  all,  diminished  in  the  future,  for  the  excit- 
ing c;iuse — bruising,  prest*ure.  and  destruction  of  tlu*  blocKl-supply  of 
the  astragidus — will  Ix'  rcpeate<l.  It  if*  important,  tlierefore,  to  deter- 
mine the  proper  c<»urse  to  l>e  pursued  under  such  circumstano«»s.  In 
1884  Dr.  McBumev,  of  New  York,  successfully  nniuced  a  dislocation 
forward  and  inwanl  by  exposing  the  head  of  the  astragalus  thnnigb 
an  incision,  and  lifting  the  tendon  of  the  tibialis  anticus  which  tightly 
embraced  the  neck  of  the  lx»ne  and  had  prevent^xl  re<luction  ;  other 
e<iually  giKxl  results  have  since  been  obtaine*!  by  the  same  nieans. 
Primary  removal  of  the  astragalus  is  recommendetl  by  Barwell  in  all 
eases  in  which  *'  certain  and  sutticicnt  hat  not  too  {lersevering,  attempts 
at  re<luction  "  have  failed,  and  the  facts  that  fonr-tifths  of  the  case« 
left  to  them-^-Jves  liave  ende<i  in  suppunitiim  and  secimdary  removal 
of  the  astragalus,  and  that  the  functional  result  after  removal  is  good, 
will  be  giMKTally  aivepte^l  as  a  justification  of  the  advice,  but  it  nee<ls, 
I  think,  to  be  conditioned  upon  the  failure  of  reduction  by  artlirotomy. 

In  short,  the  plan  to  be  pursueil  in  simple  cases  is  to  attenuH  rwluc- 
tion  by  traction  ui»on  the  foot  with  the  hands  or  pulleys,  unoer  anars- 
theaia,  and  with  the  knee  tiexed,  and  by  direct  pressure  so  applied  as 
first  to  correct  such  rotiition  of  the  Inmc  an  may  exint,  anil  then  to 
force  it  back  into  place.  This  failing,  exjnjse  the  bi^ne  by  incision,  and 
seek  tu  remove  the  obstacle  to  reiluction  and  then  to  reduce ;  this  also 
fiiiling,  remove  the  astragalus.  In  easi's  in  which  the  astragalus  is  not 
only  <lislocated  but  also  br(»ken,  I  think  primary  removal  is  ihi-  safest 
plan,  even  in  cases  of  backward  dislocation  of  the  posterior  fragrneni, 
although  in  three  such  treateil  withont  removal  the  patients  reruvered 
with  useful  liml>s. 

In  com(>ound  dish»catiouH  reduction  is  to  in.*  sought  unless  the 
■iinigalus  is  entirely  detached  or  the  lacerations  are  s<»  extensive  that 
■qspuration  is  unavoidable  ;  otherwise,  primary  n^moval  of  Uie  aHtrng- 
aloa,  or  ainputatiun  if  clearly  indicated. 


826 


DISLOCATIONS, 


MEDIO-TAKSAL  DISLOCATION. 

In  this  the  dislocation  takes  place  in  the  medio-tarsal  joint,  the 
sctiphoid  and  cuboid  lieing  together  displaced  from  the  astragalus  and 
calcaneum  whicli  preserve  their  relatione  to  each  otiicr  and  to  the 
bones  of  the  leg.  Broca,  in  the  pa|>er  above  quoted,  (minted  out  that 
most  dislocations  previously  re|Kjrte<l  under  tills  title  were  actuallv 
subastragaloid.  Partial  dislocation  of  the  cuboid  from  the  calcaneuni 
appears  to  bo  frc4)uontly  associated  \vith  suhastragnloid  dislocations, 
but  the  cases  in  which  tlie  medio-tarsal  joint  alone  is  involved  an*  few. 
Cases  too  briefly  described  to  be  iwsitively  accepteil  were  reported  hy 
J.  L.  Petit,  Listen,  and  Cooper,  but  more  recently  four  c^ses  have 
been  plaoe<l  on  record  in  two  of  which  the  diagnosis  was  confirme<l  at 
the  aut€)psy.  Thomas*  reported  a  vase  in  the  service  of  Denonvilliers; 
the  patient's  foot  had  been  crushed  by  the  wheel  of  a  cart.  Tlie  plan- 
tar surface  was  convex,  the  dorsum  so  swollen  that  the  bones  c«inkl 
not  be  felt;  the  foot  was  shortened,  and  its  anterior  jiorlion  conld  bo 
moved  hitenilly,  but  the  movements  were  painful  and  acciimiwinied  hy 
crepitus.  The  diagnosis  of  fracture  of  the  head  or  neck  of  the  astrag- 
alus and  rupture  of  the  calenneo-eul>oid  ligaments  was  made.  The 
|>atient  died  of  erysipelas,  and  at  the  autopsy  the  tibio-tarsal  and  cal- 
cant'o-astragahnd  j(»int8  were  found  intact ;  the  head  of  the  astragalns 
and  tfio  <'uhoid  suHiice  of  the  cjdcaneiim  formed  a  ver}'  marked  abnor- 
Mial  proniineuL-e  above  the  s(.Tomi  row  of  the  tarsus;  the  scaphoid  was 
frat'turcd  antero-jwsteriorly,  and  its  outer  fragment  projectetl  on  tiie 
plantar  surface  ;  the  cuboid  wiis  still  in  contact  with  the  inferior  half 
of  the  anterior  end  of  tlie  calnineuni  ;  the  superior  medio-tarsal  liga- 
ments were  ruptured,  and  the  inferior  caleanco-scaphoid  partly 
detachei]  ;  the  inferior  ealcanHJ-cidMiid   was  unbroken. 

Anger's*  patient  was  injunKi  by  a  fall  from  a  height.  There  was 
slight  flattening  of  the  arch  of  the  foot,  withont  deviation,  and  with 
considerable  ecchymotic  and  inflammatory  swelling.  He  dieti  of  ery- 
si{»elas.  At  the  autopsy  the  head  of  the  astmgahiA  was  found  above 
and  in  front  of  the  scaphoid,  and  the  cuboid  facet  of  the  culeaneum 
ujwn  the  upper  surface  of  the  cuboid,  Tlie  superior  calcaneo-scjiphoid 
and  internal  calcaueo-cuboid  ligaments  were  rupture*!  and  torn  iVora 
thi'ir  anterior  insertions.  It  was  difficult  to  reduce  the  dislocation  even 
after  disscx'tion.  The  only  fnicture  was  of  the  anterior  finrt  of  the 
sca[»hoid,  the  tul>ercle  of  which  was  almost  entirely  torn  away. 

In  the  third  case,  Waixl,'  the  dislocation  was  old.  "  The  foot  pre- 
sented a  remarkably  twisted  appearance,  the  anterior  part  being  directed 
eonsidnnibly  inward,  and  the  inner  edge  .somewhat  elevated.  The 
dorsum  was  shortened  one  inch.  The  anterior  ends  of  the  caleaneum 
and  astragalus  projected  distinctly  on  the  dorsum.  The  external  mal* 
leolus  had  been  fnictured. 

In  the  fourth,  Fuhr/  the  dislocation  was  outward.     Tlie  patient  was 

*  Tbomaa:  M6ni.de  la  ^ioc.  M^d.d'lDdre  et  Loire,  18S7,  quoted  by  DujiUyftud  Delonne. 

'  B.  Anger:  Tniiti'  icr)noKrapliiqut\  p.  'S^M. 

"  Wnrd  :  TrAiiAactionii  of  ttm  I^AthnlogicAl  Kticiety  of  Londou,  ItUU-oU,  p.  2&4. 

«  Fuhr:  Munch.  loed.  Woch.,  March  8,  1S92. 
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sixty-six  vcarn  olU  and  liud  falleu  six  feet ;  the  foot  wa^  slightly  pri>- 
nated  unci  the  pn>ierti(>n  of  the  pa**ter?or  snrfaws  of  the  st^aphoid  and 
cuboid  could  he  distinctly  felt  in  front  of  tlic  external  innlleohid. 


OONaENITAL  DISLOCATIONS  OF  THE  ANKLS-JOINT. 

Kraske' exhibited  at  the  Ninth  Ck)npref^s  of  the  German  Surgical 
Society  two  paticnt-s,  father  and  son,  witli  congenital  di^locatinn  of 
both  ankh-s,  and  also  the  two  lejjs  of  an(»ther  cldhl  of  the  same  father 
which  had  di«l  in  infancy  and  had  l)een  niniilarily  afToeted.  The 
abnonmdity  was  a  Hubhixation  ontwani  aecompanied  by,  and  pnibal>ly 
due  to,  defective  development  of  the  fibula.  In  all  three  ca**cs  the 
middle  and  upper  part  of  the  fibula  was  larking;,  but  in  the  s|>eeimen 
a  small  upper  ej/ipliv'sis  existed.  In  the  father  the  lower  end  of  the 
iibida  was  only  four  centimetres  lon^^  and  w;w  olilicpiely  plaeeil,  the 
apex  directed  outwanl.  The  articular  surface  of  the  til»ia  nvw  also 
oblifpie,  looking  downward  and  outward  ;  the  foot  was  t1attene<],  mark- 
e<lly  al>ducted,  and  mo<lerately  pronated.  The  \e^^  compared  with 
the  thighs,  were  abunrmally  short  and  slight. 

Resection  of  botli  ankles  had  Ix^n  done  upon  the  son  to  correct  the 
faulty  |K>sition  of  t)»e  foot :  on  the  right  side  the  internal  mtdloohis 
and  a  cimiparatively  larg<t  jmrt  of  the  a>Etragnlue  had  l>een  removed; 
on  the  IcfY,  the  entire  lower  end  of  the  tibia  and  a  small  piece  of  the 
astragalus. 

Other  forms  of  congenital  subluxation  belong  to  the  subject  of 
chibfoot 

■  Knutkt' :  Bcilivc  >^utu  LVntnUbUtt  fur  (?hir-.  Ifiin^  No.  :at,  p.  sS. 


CHAPTER  LVIIL 

DISLOCATIONS  OF  THE  TAK8AL  AND  METATARSAL  BONE^ 
AND  OF  THE  TOES. 

In  addition  to  the  dislocations  descrihpd  in  the  preceding  chapter, 
the  buues  of  the  tardus  may  be  dlHloeutod  He|iurutcly  and  in  various 
combinationH.  None  of  the  difierent  kinds  haw  occurred  with  suffi- 
cient frecjuency  to  permit  systeniatic  j^rouping  and  deiscri2>tion,  and  in 
most  of  them  the  exact  nature  of  the  injury  cannot  be  said  to  have 
been  positively  erftablishcd,  for  the  diflieultie^  of  the  diagnosis  ujMin 
the  living  are  usually  very  great  and  the  surgetMi  is  limited  to  the 
recognition  of  the  more  prominent  features,  I  shall  confine  the 
account  of  them  mainly  to  the  emmieration  of  the  different  varieties 
that  have  been  observed,  with  bibliognipliical  references  for  the  con- 
venience of  those  who  may  desire  to  examine  the  reiwrts  in  <ictail. 

Calcaueum.  Mal^aigne  quotes  a  case  in  which  the  ealoaueum  was 
bodily  <lisplaced  to  tlie  outer  side,  but  apj>arently  was  not  entirely  sep- 
arates! fnmi  the  astragalus  and  scai>hoia.  RetUiction  warf  easy.  Also 
a  second,  Canton,'  funnd  npon  the  cadaver,  in  which  the  calcaneum 
wan  displacptl  to  the  outer  side  tiigethcr  with  the  external  malleolus; 
its  anterior  end  lay  between  the  culxiid  ami  Mraphoid,  almost  in  oi»n- 
tact  with  the  third  cuneiform  :  and  the  astragalus  was  rotated  inwan.1 
about  45  degrees. 

Scaphoid.  The  scaphoid  has  been  dislocated  forward  and  outward 
in  connection  with  the  astragiilns,  the  (HnhH^tion  being  com|Kiund 
(Burnett),  forwan^l  and  inward  (Rizzoli.  quoted  by  Poinsot),  upwar^l 
and  backward  in  (Conjunction  with  the  first  and  second  cuneiforms  and 
the  fir^t  two  metjitarsals  and  with  dislocation  of  the  third  metatarsal 
and  fracture  of  the  cuboid  ((Ihassaignac-),  upward  and  inward  in  con- 
junction with  the  first  cuneiform  (Ixuisdale^),  or  with  the  middle  cunei- 
form (Clarke*),  or  outward,  U]>wanl,  or  inward  alone  (Pi^agnel, 
Walker,  R.  W.  Smith,  quoted  by  Malgaigue,  Bryant'),  or  from  the 
cuneiforms  only,  as  seen  by  Garland"  in  a  case  tliat  was  compound. 
In  a  case  re|>orted  by  Enos^  the  cuneifonn  iMmes  and  the  cul>oid  were 
displaced  outwanl  from  the  scaphoid  ami  calcaneum. 

Oaboid.  The  only  case  of  dislocation  of  the  cnlwid  of  which  I  have 
knowledge,  except  in  connection  with  otiier  dislocations  as  above 
described,  is  one  reporte<l  by  Bell,*  in  wiiich  it  was  displaced  npward 

>  Cauton :  LAiicet,  1B47.  vol.  i.  p.  505. 

*  ChuMiffniM!:  BnU.  de  la  Soc.  dc  Chir..  IBGl,  TOl.  I.  p.  307. 
'  Lonntlttle:  Lancet,  1857.  vol.  ii.  p,  102. 

*  Cl&rkc  :  London  MtnlicAl  Tiiues.  1851.  vol.  iii.  p.  233. 

*  Bryant:  Sorjjory.  'M  Amrricnn  edition.  IHSl,  p.  HI3. 

*  OarlHod  :  Lancot.  1K.'»7,  vol.  ii.  p.  270. 

'  EnoB :  New  York  .lonrniil  of  Mwlioinc.  |K>T,  vol.  vii.  p.  R8. 
"  Bell :  New  York  Journs)  of  MMlicinc.  1M5U.  vol.  vil.  p.  2». 
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in  otinnection  with  the  fifth  nietiitarsiil  by  inversion  and  adduction  of 
llic  f»«»t.     Reduc'tiun  was  iikuU*. 

Conelfonn  Bones.  All  ttiriH.'  cuiieiforni  boues  and  the  oecond  and 
third  have  been  dii*place<l  t4>geiher,  and  the  tintt  and  second  have  been 
displaced  separately.  Isolalwi  dii«locatianj)  of  the  tirnt  are  the  most 
frequent,  I^moine  oolleeteil  eleven  such  casos^  u»  which  may  be  added 
two  ubncrved  by  Bryant;'  the  displac^enient  is  usually  upward  and 
inward^  in  only  one  caise  downwanl  and  inwarti  (Fitzgibbon*) ;  SDino- 
times  the  bone  is  displaced  from  all  the  thn^  with  wliicli  it  is  nornmlly 
in  contact,  sometimes  the  tirst  nietatarsid  is  di8placc<l  with  it.  The 
symptoms  are  flattening  of  the  arcli  of  the  f(X}t,  prominenc<^  of  the 
displacefl  bone,  and  a  depression  at  its  normal  site.  In  some  cases 
reduction  has  l>een  easily  ma<h* ;  in  others  the  attempt  has  failed. 

The  second  cuneiform  has  l>een  separately  dislociited  upon  the 
dorsum  in  three  cases,  Foulker,*  I^augier,  and  Ijagnnle  (qnote<i  by 
Dclorme*),  the  di^^plaeemcnt  being  slight  in  one  and  nearly  comnletie 
in  the  others,  and  accompanied  in  one  by  other  serious  injuries  ox  tiie 
foot,  and  followed  in  another  (Foulker)  by  sloughing  of  the  slciu, 
grave  symptoms,  and  ultimate  recovery.  In  a  case  of  multiple  injuries 
of  the  ft)ot  rci>ortc<i  by  Lagrange*  the  second  cuneiform  was  displaced 
upward  from  all  its  ciuinwtion^t  except  that  with  the  scaplioid. 

The  second  ami  thini  cuneiforms  were  displae^nl  ti»gether  npon  tlie 
dorsum  in  a  case  reported  by  Key  (qnote<l  by  Mal^aigne) ;  the  dislo- 
cation, which  was  incomplete,  wascanso^l  by  direct  violence  and  aooom- 
paniod  by  extensive  laceration  of  the  skin.     The  patient  died. 

All  three  cuneiforms  have  U^en  rejH>rt<Nl  displaciil  to^'ther  ujKin  the 
dorsum  in  several  cases,  but  it  dixis  not  ap]iear  in  the  hisUtries  whether 
or  not  diey  were  separated  only  from  the  st^phoid  or  also  from  the 
cuboid  and  metatarsals  ;  in  one  of  them,  Bertherand/  they  were  accom- 
panied by  the  metatarsals  and  the  dislocation  ouuld  not  be  reduced. 

DISLOOATIONS  OF  THE  BCITATA&SAL  BONES  FBOM  TEE  TAESUS 
AND  FBOM  ONE  ANOTHEB. 

Malgaig^ie  ooll«!te«l  twenty-one  ca-nr**  of  the  various  dislocations, 
Hitzig,'  twenty-nine  ;  Buyer,"  sixty-eight ;  and  Fischer,'"' eighteen  of  the 
first  metatarsal. 

The  first  metatarsal  is  much  more  frequently  dislocate<l  than  the 
others,  and  the  (lispliiccm<'Mt  has  gcnenilly  Imh-u  upwanl.  In  one  wise, 
rVmarquay,"  the  base  lay  tuidcr  that  of  the  se<T»nu  metatarsal ;  and  the 
other  end  of  the  Ixjne  was  aln*  dishx^te^l,  c<:>mi>oin»d  ;  Demarqnay 
removed  the  bone.     Fischer  saw  four  such  <loub1e  cases,     A  frequent 

1  Umoind:  KnTnr  do  Chi^ur|cl^  IrKS,  vol.  iil.  p.  11& 

>  BryKDl:  Loc.  clt.  p.  Sin. 

«  niSKihtHMi :  Duhlhi  .lounuil  uf  the  Medial  SflteOM,  1977,  fol.  II.  ^  fTL 

*  Fimlkor:  UrnaM.  \t^^4\,  vol.  ii.  p  tj83. 

•Dclornte:  I>i.-I    .1.-  M.M.  rt  <V  '    -t-''    irt.  Pled, 

'  lAicnuiH'*  •  Kull. 'to  U  S4M.  .^  I  • 

*  B«rtht«niiid  :  Hull,  il<*  Us<ic  viip.SO. 

*  tlllciK:  Borl.kllii.  W.K'.liin'M  p.  ato. 

*  Hiiycr:  Snmmlung  kliu.  Vui :  .  Xu.ST^i. 
**  Fteofavr  ;  DrutMiilin  ZniUnbHit  lur  t  tur  .  vaI.  IxtW.  |i.  ^ 
U  Dwiiftniu»7  :  UuU.  de  U  Hoc.  dc  I'hir..  1870,  vol.  &.  pu  A, 
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cause  has  bwn  a  fall  while  on  a  horse,  the  prossurc  of  the  stimip  against 
the  inner  and  nmlor  surface  of  tho  l»one  ap|mrontIy  cau.^ing  the  injun*. 
The  sympttuns  frequently  indlcjite  the  eoexist4?nce  of  a  spniin  of  neigh- 
horing  joints,  Rtnluction  hais  alwavfi  been  easy  by  traction  and  direct 
pressure. 

Isolated  dinlocation  of  the  second  metatarsal  upon  the  dorsum  hasa 
been  reporte<l  in  one  case,  Brault  and  Belin,  quoted  by  Hitzig ;  that  of 
the  third  downward  and  backwaitl  in  one,  Tufnell  ; '  that  of  the  fourth 
upon  tlie  <lorsum  in  tiiree,  Malgaif^ne,  Surmay/  and  (rORsriin.'' 

Tlie  fourth  and  fifth  luetatarsils  have  been  together  dit^loeated  upward 
and  inward,  Monteggia,  an<]  upward  and  imckwaixi.  South  ;  Ixith  <|ii<>ted 
by  Malgaigne,  The  third  and  fourth,  llartmatin,  and  the  first  and 
second,  Marit,  have  been  together  displaced  ;  both  quoted  by  Delorrae.* 
The  first,  second,  and  third  were  dii?lueate<^l  together  u|H)n  the  dorsum 
in  two  cases,  Laugier,  quoted  by  Malgaigne,  and  Wilms,  quotetl  by 
flitzig,  and  downward  into  the  sole  in  a  case  reported  by  Tutnell  ;*  in 
the  latter  ciise  the  injure  was  caused  by  the  fall  of  a  horse  and  was 
irreducible,  but  the  patient  retrovered  g«K>d  use  of  the  limb;  the  later 
history  is  reconled  in  tlic  same  journal,  1855,  vol.  xx.  p.  302. 

Dislocation  of  the  second,  third,  and  fouth  together  upon  the  dor- 
sum was  seen  by  Malgaigne  once;  the  same  diagnosis  was  made  by 
him  in  another  C4ise,  but  at  the  autopsy  it  was  found  that  tlie  fii'th  was 
also  jwrtly  disloeate<l  fmni  the  cuboid  and  timt  tlie  iii*st  together  with 
the  interaal  cuneiform  wa.s  disjdnee^l  inwaixl.  A  case  is  rejK)rtetl  by 
Favier.* 

Dislocjition  of  the  first  four  nietatarsiils  has  been  reported  in  three 
cases,  Malgaigne,  Hitzig,  Detnarquay  ;'  in  Malgaigne's  the  first  three 
were  displaced  downward,  the  fourth  iqiwanl ;  in  the  other  two  the 
displacement  was  upward.  Malgaigne  was  able  to  reiluce  the  fourth, 
Demarquay  the  first  and  Ilitzig  all;  notwithstanding  the  persistence 
of  part  of  the  dislocation  the   two  jiaticnts  had  go(xi  use  ot  the  limb, 

AU  the  metatarsal  hones  may  l>e  displat^d  together  upward,  inward, 
downward,  or  outwartl ;  of  the  latter  two  forms  only  one  exiunplc 
of  each  has  been  re|M)rted.  Smyly  **  saw  all  five  !>ones  dishx-atcd 
downward  by  the  fall  of  a  wagon  whi<di  pressetl  the  heel  forward 
while  the  toes  wen*  fixed  ;  reduction  was  made.  The  case  of  dishntation 
inward  is  Kirk's,  qutttctl  hv  Malgaigne,  who  distrusts  the  diagnosis. 

Of  dislocation  outward  ten  cases  have  Ix'cn  reported:  l^iugier  and 
Laeonibr,  quoted  by  Malgaigne,  Tutschek,  quotea  by  Hitzig,  Mignot- 
Danton,*  Dcspr^s,'"  and  tivc  quoted  by  Bayer.  The  interlocking  of 
the  base  of  th**  second  nictntarsal  between  the  first  aufl  thirti  cuucifonn 
bones  must  make  u  lateral  dislocation  impossible  except  as  secondary  to 
one  upward  or   downward   or   unless  accom|>auicd   by  fracture;   in 

*  TnfVieU  :  Duhlin  Qunrterlv  Jotiriiftl  of  th^  Mt'dical  Sciences,  IS'V^  p.  302. 
«  .Surraay  :  Bull.  fl»i  la  Soc.  dt^  Hiir..  1876.  vol.  ii.  p.  579. 
■flnsstilin:  4}hk.  dr;s  U<^pittlux.  1S7G,  p.  755. 

*  Di'lorniy :  Dirt,  de  M^d.  ct  {'liir.,  pnit..  vol.  xxvii.  art.  Pied. 

>  Tufnell :  Dublin  Quarterly  Jouninl  uf  tlx.'  Medical  Scivucce,  1654,  vol.  xvli.  p.  AS. 

*  Favior :  Airb.  dc  MM.  H  Phiiriu.  mil.,  Novt^mbtT.  ISSS. 

*  DcmaniniiV :  (Jit/,,  drs  Hopitunx.  lH*ir»,  p.  .t34. 
"Smyly :  DuMin  Quarterly  .lournal  of  the  Medical  Sciences,  1854,  voL  XTii.  p.  317, 

>  Mi  en  ot  Dan  ton  :  Arch.  e6n.  do  Med.,  18fKi.  vol.  il.  p.  405. 
1*  Dosprds:  Bull,  de  la  8oc.  Anatomiqne,  1U78. 
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LMupior's  an<l  DoBpr^s's  the  sccontl  metatarsal  was  Urokcn  at  it*  ujum-v 
••nd,  and  in  Mit;iiot-F)niitonV  and  I^conik)e'fl  the  third  was  broken.  In 
n>iir  «»M's  reduction  was  made. 

Disl(K«ti(in  upward  may  be  c*)mplete  or  incomplete,  and  sometimes 
the  whole  or  |Kirt  of  the  tirst  eunciforra  remains  attached  to  tlio  first 
metatarsal  and  is  disphieed  with  it.  Hitzi^  collected  eleven  ca**e». 
The  most  froipiont  raius<»  is  direct  viohnu^e,  but  in  two  eases  it  wa>i  mus- 
cular action,  tiie  effortH  of  the  patients  to  avoid  falling  atW  having 
6ilip|»e<l  while  carrying'-  hwivy  i>undles.  The  autopsies  and  the  com- 
pound cases  have  slmwn  rupture  of  the  dorsal  and  of  some  of  the 
palmar  ligaments,  rupture  and  laceration  of  Kome  of  the  intcmssoous 
ligaments  and  mus*"les,  fracture  of  some  of  the  metatarsal  bones  and 
occasittnally  of  the  culMud  and  first  cuneiform,  and  s^uuetinies  sejMira- 
tion  of  the  first  or  fifth  met;itarsid  latcnilly  from  the  others.  Thv 
metatarsus  may  reruain  in  line  with  the  rest  »»f  the  ft-M>i  or  l»e  deviiited 
lo  either  side,  ami  the  bases  of  its  bones  form  a  transverse  rid^c  either 
onrrespmding  exactly  to  the  line  of  the  jointf»  or  at  a  somewhat  higher 
jM>int  ujKm  the  tarsus.  Ketluction  was  made  more  or  less  cc>mpletely 
m  stmie  of  the  cases  ;  in  others  it  faihnl,  but  the  patients  gntdually 
rccovere^l  the  use  of  the  limb  ;  in  one  compound  case,  Mozot,  primary 
amputation  >vas  done. 

SUBLUXATION  OF  THE  HEAD  OF  A  METATARSAL  BONE. 

In  the  severest  form  of  this  affection,  first  des<'ribe<l  by  Dr.  T.  G. 
Morton,*  the  head  of  the  fimrth  metatarsal — less  fre<p»ently  the  third 
— appears  to  be  displaced  from  its  normal  relations  with  the  adjoining 
one  on  each  sidc»  and  also  with  its  toes.  The  most  rec'ent  |miikt  on  the 
subject,  one  which  <'ont-ains  a  full  bibbogniphy,  is  by  Jones  and 
Tubby;'  the  reailer  is  referre*!  to  it  for  the  jwthnh»gy,  symptotits,  and 
treatment  It  seems  appn)priate  here  to  refer  only  to  the  severe  f*»rm 
in  which  excision  of  the  head  of  the  metatarsal  Itone  or  of  the  entire 
joint  is  occasionally  necessary  for  relief. 

DISLOCATIONS  OF  THE  TOES. 

1.  Metatarso -phalangeal  Dislocations. 

Dislocations  of  the  Oreat  Toe.  Tiie  most  <»mnton  cause  i*t  a  fall 
upon  the  toe;  among  the  hss  frequent  are  the  act  of  kicking,  receiv- 
ing the  weight  of  the  ImkIv  u|K>n  the  toe  alone  in  going  upstairs,  and 
violence  rt»oelv*il  ii|H)ti  the  metatarsus.  The  injur)'  is  freoucntly  <'«.»ni- 
|HMind.  The  di?*h>c:ition  ban  be<»n  upward,  Imckwanl,  ami  to  one  »i<Ic, 
the  most  fnH]Uent  ap|>earing  to  be  those  to  the  outer  siilc  and  back- 
wanl,  and  se<*ondly  thns**  directly  backwnni ;  the  former  nf  these  two 
is  almost  always  eonifMiund,  with  projection  of  the  hcjul  of  the  meta- 
tarsal iKine  tlin^tugh  the  wound  <m  tlie  inner  and  lower  as]>c<*t  (»f  the 
joint.  C'4»cxistent  sprain  or  subluxation  of  the  first  tan*>-inetataraal 
joint  has  lM*<»n  iwcnsionally  nolc<l, 

*  Morton:  Amvr-  Jmim.  Mrd  Rrt,  Jaimftrr.  I87ii. 

>  Joam  ani)  Tubhy  :  HcUUunAlftii  or  Uorton'n  DImam,  AddaU  of  Blorsvry,  Heptemtiev. 
UOflL 
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Of  14  simple  cases  e<>Ilate<l  by  Delorme  reduction  was  ea'^ily  i"»ip 
in  8  and  failed  in  4  ;  of  the  comjKiuud  ea^^K  the  head  of  the  metatanal 
bone  wa«  excised  in  5^  and  the  entire  boue  remove<l  in  3 ;  of  14  otim- 
pound  cases  in  which  the  attempt  to  reduce  was  made  it  was  Hucoessfu! 
ni  i*.  The  means  employed  to  reduce  have  l>een  traction  and  direct 
pressure  upon  the  base  of  the  phalanx.  Probably  in  the  dit^cult  caabt 
tlie  special  proceilures  employed  iu  tlie  oorretspondiDg  diislocatiunb  of 
the  thumb  would  be  advantiigeous. 

Dislocatdons  of  the  Other  Toes.  Dislocation  of  the  four  oater,  the 
four  inner,  or  of  all  tive  tt>es  together  has  hevn  reportwl  in  sevenl 
cases,  the  direction  of  the  displacement  being  upwani  and  baic4iwd 
or  directly  outward  ;  in  the  latter  the  liead  of  the  nietatar»l  tirojcdcd 
through  a  wound  and  had  to  l>e  excised  before  reduction  could  be  roidt 


2.  Dislocations  of  the  Phalanges. 

With  one  exception,  the  second  phalanx  of  the  third  toe,  in  all  the 
oases  that  have  been  refwirted  the  dishx^ation  was  of  the  ternun.iI  ph»- 
lanx  of  tlie  great  t<x».  In  one  case  reduction  oonld  not  1m»  mailc;  in 
another,  which  was  oompouud,  a  portion  of  tlie  bone  was  subseijueully 
cast  off. 
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^^a              formation  of,  54 

Coracoid,  210 

^m            painfUI,  70 

CoronoidpHH-etduf  inferior  maxilla,  165 

^H           rvUrding  iiilluencw  upon,  HI 

of  uliitt.  JGG 

^H            aoftoning  of,  74 
^V           weak,  78 

Crepilu*.  M) 

Cubitus  vali'uv  lHt9 

f        Callendcr,  rdfcr  of  rai1iu«,  290,  291 

\n                                't3.247 

l^    towann,  271 

CNltH                            \H 

^ft. 

ftU 
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DANDRIDGE,    fracture    of   spine, 
155 
Deformity  a  symptom,  48 
Delirium,  70 
Depressions,  24 

Diagnosis,  48  t 

Displacements,  34 
Dressings,  permanent,  91 
temporary,  85 


EMBOLISM,  75,  118 
fat,  69,  118 
Eusiform  appendix,  177 
Epiphysis,  separation  of,  28 

repair,  60 
Epitrochlea,  244 
Etiology,  37 
Extracapsular,  of  femur,  313,  819,  331 


FAILURE  of  union,  61,  110 
etiology.  111 
treatment,  113 
Femoral  artery,  torn,  344 

vein,  torn,  844 
Femur,  310 
absorption  of  neck,  325 
angle  of  neck,  811 
fractures  at  the  lower  end,  351 
intercondyloid,  851 
of  either  condyle,  356 
separation  of  epiphysis,  354 
at  the  upper  end,  310 

of  great  trochanter,  340 
of  small  trochanter,  341 
of  the  head,  311 
of  the  neck,  811 
bony  union  after,  822 
causes,  314 
classification,  313 
diagnosis,  331 
excision  of  head,  339 
fixation  of  head,  338 
impaction,  320 
inversion  in,  321,  328 
pathology,  315 
through  the  neck,  315 
at  base  of  neck,  319 
separation    of    epiphyses, 
817 
prognosis,  383 
repair,  322 
symptoms,  327 
treatment,  335 
through  great  trochanter  and 
neck,  339 
of  the  shaft,  342 
prognosis,  346 
symptoms,  345 
treatment,  347 
in  children.  349 


Femur,  fractures  of  the  shaft,  failure  of 

union,  351 
Fenestrated  splints,  93 
Fibula,  395 
Fingers,  296 
Fissures,  23 
Fixation,  direct,  97 
Foot,  397 
Forearm,  259 
at  the  elbow,  259 

coronoid  process,  266 

head  and  neck  of  radius,  268     - 

olecranon,  259 
of  the  shaft,  271 

both  bones,  271,  292 

radius,  279 

ulna,  277 
at  the  wrist,  280 

Colles's,  280 

other  than  Colles's,  289 
Fraotura  diacondylica,  243 


GANGRENE,  67 
Green-stick  fractures,  23 
Growth,  arrest  of,  29,  226,   287,  355, 
385 

exaggeration  of,  74 
Gunshot  fractures,  32,  106 
Gunstock  deformity  of  elbow,  286,  240, 

243.  247 
Gurit,  statistics,  age,  20 

compound  fractures,  30 

costal  cartilages,  185 

femur,  310 

hyoid,  171 

inferior  maxilla,  164 

larynx  and  trachea,  173 

muscular  action,  40 

sternum,  176 

syphilitic,  44 

tumor,  46 

vertebrse,  140,  146, 150-152 
Gutters,  wire,  88 


HiEMATOMYELIA,  144,  146 
Heart  wound  in  injury  of  chest, 
177,  181 
Hemorrhage,  66 
Hennequin's  splint  for  arm,  231 

for  femur,  337,344 
Hodgen's  splint,  95,  336 
Hudson  Street  Hospital  statistics,  com- 
pound fractures,  31 
general,  19 
humerus,  237,  244 
season,  21 
Humerus,  214 
lower  end,  236 

above  the  condyles,  238 
articular  process,  254 
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fc            HiuneruH,  lower  ond.  capitellum,  2.'i4 

Lone,  fracture  of  coracoid,  210 

^^L               (tevL'lopnient  of  cpinby»iS|  237, 

Larynx.  172 

^B 

Lee.  fractures  of,  375 

^^B               diagnosis,  256 

fibula.  H95 

^H                epitrochlea,  244 

lower  end.  382 

^^H                external  condyle,  246 

by  rverftion,  385 

^^H                    epicondyU',  'IMl 

by  inversion,  398 

^^H                 intorcondyloid  t'raoture,  '2Jb\ 

commiuuied,  :t83 

^^H                 iiiternul  coudyle,  24t> 

posterior  portion  of  tibia,  398 

^^V                 aeparaliou  of  epiphysis,  253 

separatiou  of  etMphywsof  fibula, 

^H                  trochlea,  264> 

3SKi 

^H                  irentincnt.  258 

of  tibia,  384 

^H           »)iiia,  233 

satkramalleolar,  383 
shaft.  379 

^^B          Upper  otid,  214 

^^B                anatomic&l  neck  aad  tuberusitiea, 

upper  end,  875 

^H 

epipbyHis  of  fibula,  896 

^H                 head,  215 

of  tibia,  377 

^^m               reparation  of  epiphysia,  222 
^^H                 eurgicfl]  neck.  22f) 

tipineof  tibia.  377 

tubercle  of  tibia,  378 

^^H                 Hynipt/>m>i,  227 

Liability,  inherited,  38 

treatment,  229 

Ligamcntum  putcllie,  retraction,  361 

taberositicH,  219 

detachment,  374 

Hutchinson,  arrest  of  growth  of  leg. 

Loew,  i^tati^ticd  of  prognosis,  119 

385 

Longitudinal  fractures,  26 

epipbysijt  of  huraeru*,  222 

Lotxbeck,  fracture  of  coronoid,  267 

trochanter  minnr,  341 

LucaM-CbarupionniC're.  masaagf.  ItM) 

Hyde,  i!taiisiic»  of  femur,  31U 

Lumbar  puncture  in  diu^Dosih,  134 
Lunp.  hernia  of,  183,  186,  518 

injure<l,  in  fracture  of  clavicle,  196 

Uyoid  bone,  171 

in  fracture  of  ribs,  161 

TLIUM.  m 

X     InimobiliMitton  ofjointa,  102 
Incomplete  fractures,  23 

]y  ALAR  bone.  160 

iVi     Malgaigne's  br>uk>«.  369 

Inheriiei]  tendency  to  fmeture,  3S 

InterdeatAl  splint^  169 

Malgaigne,  !«tatii!tio».  age,  iM)    . 

Intra-articular  fracture,  29 

femur,  310 

repair  of.  5W 

hyoid.  17J 

Intra-CApMilnr,  of  femur,  313,  315,  331 

metacarpus,  294 

lntrn-ut<?rine,  4ri 

MarMh,  fracture  uf  fintt  rib,  180 

lechiefiiic  contraction,  67 

Massage,  DO 

Iflcliium,  30H 

Mayor's  «oarf  for  cUvicle.  201 

^       iterative  fracture.  74 

Maiilla,  infrrinr,  164 

B 

c«ndyh»id  pHK****.  ItVi,  166,  170 

corouoid  ppoectt,  165 

JOINTS,  mannK^menl  of.  102 
ej     RtitTno^w  of,  74 

treatment.  167 

Miperior,  162 

Jugular  vein,  lorn  in  fracture  of  clavi- 

McHumey. rpiphyst*  of  femur,  854 
Mi'lacarpal  bone^,  294 

cle,  194 

Metatarsi  Inine*..  4(»2 

Middeldorpf*  triangle,  232 

IT"  INT..  ne«  k  of  femur.  312 

XV     Kingislcy.  inur.leiitAl  iiplint,  169 

Kochcr.  nnntomica)  neck  of  oumerna. 

Mobility,  abnormal,  49 

return  of,  113 

M*H)re.  epiphv»iii  <»f  humeru*,  Sfi5 

210 

Mout.led  »plinti».  80 

_           epiphysis  of  humrnu,  236 

Mnltijde  fracture*,  IVt 

.Mumtord,  compound  fracturw,  31 

Muscles,  atropny  of,  75 

^H           rxt<  rnal  c'rudvU*.  250 

^K          IcmunU  nc<.'k,  313.  »39 

^^m                upper  epipbyMtB.  317 

degeneration  of.  67 

P 

Muscular  action  a  canno  of  fracture. 

39 
MuHculivspiral    nerre,   72,    217,    286, 

1            T  ANE,  fractow  of  first  rib,  180 
1             1J    acromioD,  205 

240 
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NECROSIS,  68 
Nerve  diHease  a  cause  of  fracture, 
44 
inclusion  in  callus,  73 
injury  of,  72 
Nose,  168 


OBLIQUE  fractures,  25 
Olecranon,  259 
€)steoniyelitis,  a  cause,  46 
Os  innominatum,  300 
magnum,  294 


PAIN  a  symptom,  61 
Paralysis  a  result  of  fracture^  72 
its  effect  on  repair,  111 
Parkhill's  clamp,  99 
Patella,  359 
causes,  359 

course  and  terminations,  362 
disability  after  iracture,  363,  373 
pathology,  360 
refracture,  365,  374 
symptoms,  362 
treatment,  366 
non-operative,  366 
operative,  370 
Pathological  fractures,  42 
Pathology  of  fracture,  22 
Pelvis,  298 
acetabulum,  308,  309 
coccyx,  306 
course^  304 
diagnosis,  304 

double  vertical  fracture,  801 
ilium,  307 
ischium,  308 

lateral  portion  of  ring,  301 
pubic  portion  of  ring,  301 
pubis,  308 

separation  in  front  and  behind,  300 
of  all  three  joints,  300 
of  pubic  symphysis,  299 
of  sacro-ihac  symphysis,  300 
Periosteal  bridge,  36,  55 " 

fringe,  361 
Periosteum,  extent  of  injury,  64 

share  in  repair,  56 
Phalanges  of  hand,  296 
Pisiform,  294 

Plane,  double  inclined,  96 
Plaster  of  Paris,  90,  92 
Pneumonia,  70 

Poland,  epiphvsis  of  femur,  318,  366 
of  fibula, '395 
of  liumems.  253 
of  tibia,  377 
separation  of  epiphysis,  28 
trochanter,  340 
Pott's  fracture  at  ankle,  385 


Pouteau,  fractui*e  of  radius,  280 
Prognosis,  general,  118 
Pseudarthrosis,  110 

causes,  110,  111 

symptoms,  113 

treatment,  113 
Pubis,  308 


RACHITIS  a  cause,  44 
Radius,  Colles's  fracture,  280 
fractures   at  wrist  otiier  tli:in 
Coiles's,  289 
longitudinal,  291 
of  head  and  neck,  2G8 
of  shaft,  279 
styloid  process,  291 
Ramsperger,  statistics,  119 
Reduction,  78 
Repair,  54 
of  cartilage,  59,187 
opposing  influences,  111 
Retention,  83 
Rheumatism,  a  cause,  44 
Ribs,  180 

Riedel,  head  of  femur,  811 
Roberts,  fracture  of  radius,  291 
Robson,  suture  of  patella,  369 


SACRO-ILIAC,  synchondrosis,  300 
Sacrum,  transverse  fracture,  305 
vertical  fracture,  301 
Sarcoma  after  fracture,  72 
Savre,  dressing  for  clavicle,  202 
Scaphoid,  293 
Scapula,  205 

acromion,  208 

body,  205 

coracoid  process,  210 

glenoid  cavity,  212 

inferior  angle,  207 

neck,  211 

spine,  208 

upper  angle,  208 
Schanz,  old,  of  patella,  374 
Season,  influence  of,  21 
Secondary  fracture,  74 
Semilunar,  294 

Senn,  fracture  of  neck  of  femur,  336 
Separation  of  epiphysis,  28 
Septicemia,  08 

Shaffer,  fracture  of  neck  of  femur,  337 
Skin,  injury  of,  65 

stained  by  compression  of  chest,  183 
Skull,  121 

mechanism  and  pathology,  122 

pathological  and  reparative  processes, 
.130 

symptoms  and  treatment,  131 
circumscribed,  of  vault,  132 
fissured,  with  brain  isyury,  134 


^^^H                              L^rncx  TO  ynAcrrRKS.                          8B7        ^H 

HkulKsymptoau,  internal  Ubk  128.  I»6 

TranHVcm*  fractura,  26                              ^^^^^| 

pirrforntinn  of  Imwc,  138 

TreHtniont.                                                   ^^^H 

ruptur.-  of  mUMIi*  rnrntnf;r»t,  lU? 

Hmhnlatory,  100                                         ^^^^^^ 

Hinith'H  aiiUTior  splint,  88 

by  oinputulion.  107                                    ^^^^^| 
uf  compound  Iruoturen,  104                        ^^^^^H 

Smith,    R.   \V.,    nwrk    of   femur,  321, 

323 

^^^^^^M 

humeruH.  218 

of  gunshot  frartuff**,  IO<i                    ^^^^^^| 

radiu*.  281 

of  pseudarthrofii*.  1 13                         ^^^^^^^^ 

Bpinr.  140.     iStf  Veriebne.) 

of                                                                       ^^^^^1 

Spiml  frui'lurc*.  2G 

Trudiantcr  utuj<T.  339,  340                       ^^^H 

8plin(rrH,  viulitv  o(,  67 

^^^^H 

i?pliiit8,  H.") 

^^^^^1 

^K            long  ftiac.  90 

^^^^^H 

^m            plitft«r-uM*urui,  90 
V                  siwiK'ntM,  88 

TTLNA,  coruuoiil  tiroceM,  366                  ^^^^t 
KJ      olecninon,                                          ^^^^^| 

1              8|H>iit«nfN>us  fructiireft,  42 

ahaft,  277                                              ^^^H 

1               HiatiMica.  comiKiiind  frnctureft,  31,  IDR 

styloid  pnK*ei».  291                            ^^^^^| 

1                    fU'lnyrd  union,  UO 

Ulnar  uervc,  it^ur>'  of,  245                           ^^^^^| 

^^H              rpipl)\>«>K,  28 

L'uiuu,  defnruu'd  nr  faulty,  115                  ^^^^^| 

^H           (Tont-ral,  19.  119 
^^1            inflncnoc  i<t'  Hgo,  30 

dolavfMi,  iif  fiiilure  of,  itl,  110                   ^^^^H 

fibro'u».      ,                                                    ^^^H 

^^H 

^^^^^1 

^^H               ^yphillH,  44 

^^^^H 

^^1                t'uuKtr,  44> 

Y        Yarietie«.  22                                       ^^^H 

^^L          muscular  action,  40^  41 

^^^V  *     prognoAJr^.  1!9 

ilircc'tion,  35                               ^^^^H 

^^P  ^Btemiiin,  175 

of  iieftt,  28                                        ^^^H 

W             Stifriio-v*  of  joiiiti*.  74 
%             PtfN-kinjr  njJint.  91 
^^L        Stromeyeri^  cuiihion,  236 

Wlpeau.  drt'HHing  for  clavicle.  203            ^^^^H 

^^^^H 

couRK-  and  trrminatium*,  161                   ^^^^^B 

^^B       Suljclnvian    vein,   torn    in    fmcture  of 

pathology,  141                                          ^^^^H 

^^                    cluvicU-,  VM 

1               Subjwiivtf  Myinptoms,  .M 

archM,                                                  ^^^^H 

^^1                 hi»tory/r)2 

bodim,  141                                            ^^^H 

^^H                los«  of  tuncliun,  51 

143                                                  ^^^H 

^"                pain,  al 

pruceMe«,  142                                          ^^^^^| 

Puppunition  after  fracture,  *58 

ffytnphyf<i?»  nabi^,  299                                 ^^^^| 

tfyropioinH,  144                                             ^^^^^| 

atW  and  axU.  iMi                                          ^^H 

HupracondyloiiJ  nf  humeniK,  23S 

8upr;im:ill<*<»Iiir  fmcture,  383 

^U^jKiuU-'l  t[ilinlH,  HH 

lowoT    rerviea)    aud  npi^r  donuil.       ^^^^| 

SiiftontHfulnm  tali.  399,  ^i7 

148                                                     ^^H 

8uturv  of  bont^s,  98 

doruil  and  uppor  lumlmr.  150           ^^^^| 

Hymptomt*,  48 

^^^^H 

objuchve  eigne,  48 

trratmcnt,  ISi                                            ^^^^H 

^^L                   abnornial  mobility,  49 

Vertical  Ruttpcnaion,  90,  349                         ^^^^H 

^^B                    crrjiitUA,  .V> 
delortniiy,  48 

VoIkmann'H  fcKit-rrett,  9^                              ^^^^^M 

ii^chfrndi.*  onotraciion.  67                         ^^^^^| 

Syphilis  a  cau^o,  44 

^^^^H 

Huture  of  patrlla,  373                                 ^^^^H 

Von  HtTKniiinn.  of  orbital  plate.  \2^          ^^^^H 
old  fmcturtf  of  patella,  8.4                        ^^^^M 

niETANUS,  70 
1      Thnrburn,  fracture  of  wpinc,  16fl 

^^^^H 

Tl»f<<"i'i'"-i-.,  «Wi,  75 

^^^^^H 

I                   Ttii't  in  iIcIuvhI  utiiou.  114 

T17'KKI»l  fiplint,  97                                    ^^^1 
Y\      Whitmnn.  rcnionil  n^ck.SIt  33H     ^^^H 

■J>                0^  W.)' 

Tibial  artrrv.  torn,  880 

up|»er  epiphyaia.  8IH                   ^^^H 

Tof*.  40'2 

^^^^^H 

Trri.hrtt,  174 

^^^^^M 

Triiction  by  fiu«tKtn«iim,  W,  849 
^^^            hy  wrif^hl  and  pulley,  9A 

nrYtiOUA,  160                                          ^^^H 

^^^L          cimtiuuouA,  iH 

■1 

^       mDEX  TO   DISLOCATIONS.            ^^H 

A  OCI  DENTS  during  reduction,  44fi, 

PALCANEUM,  dialocaUon  of.  831                  ^M 
\J    Caldwell,   rupture  of  circutnBex,              ^^M 

Awtiibuliun,  fracture  of  «dge,  725 

452                                                                 ^M 

of  floor.  754 

Capaale.  an  otwUde,  438                                      ^H 
leaions  of,  414                                                        ^^H 

AcroDiioi).  fracture  of,  662,  593 

Aflcr-trcatnu'iil,  447 

Carpal  boncd,  dislocation  of,  686,  687                   ^^| 

Age,  JuHueuco  t>f,  409 

Carpo-nictacaq>al  dinhH!ationa,  690                     ^^M 

Ambi,  441 

CauaeSj  dfUTmining,  411                                         ^^B 

ADsntbeaiA,  dangers  of,  439 
AncurUm  after  diftlocatiou,  417 

predisposing.  410                                                  ^^B 

Circumflex  artetj,  injured   in  dt»lo(ta-               ^^M 
tion.  417.  453                                                      ^H 

Angot,  congenital,  4(>4 

Ankle,  congenitAl  dUlocatious  of,  827 

nerve,    injured    in    dislocation,    419,               ^^| 

dislocalioiia  at  or  ncar^  805 

^M 

Auniiudnlo,  recurrent,  ol  jaw,  4^<5 

ClavicJe,  dislocations  of,  522                                  ^^| 

menisc'Uit,  of  kne**,  783 

acromial  end,  530                                             ^^H 

Anterior  oblique  dislocation  of  hip.  730 

subacrouiial,  63G                                       ^^B 

Artcriefl  injured  in  dinloiyition,  416 

aubcoracoid.  539                                            1 

in  reduction,  446,  451 

supra-acromial,  531                                 ^J 

Arthrotomy  to  reduce,  445 

both  ends,  539                                                   ^H 

Astragalus,  dinlocatioD  of.  806 

sternal  end.  522                                              ^H 

"tolrtl"  dislocation  of.  818 

backward.  526                                         ^H 

Atla»,  diiilocatioD  of,  499 

forward.  528                                               ^H 

Axillary  artery,  injured  in  dislocatinn, 

habitual,  52.^.  52^)                                     ^M 

417 

Ujiwartl,  528                                               ^^H 
Ooecyz.  diHlocutionn  of,  707                                  ^^H 

^M                 in  reduction,  446,  458 

^^H 
^■^ 

ConiplicntionH  /wv  tUmt  9|H>cial  DbUxM-              ^^M 

tions),  415                                                       ^^B 

TJ  ARWELL,  a«traga]»H.  821 
D     Bayer,  meUtarsutt.  829 

of  btuiKlv^syclM,  416                                                     1 

of  bouea.  415                                                              ^J 

Bi|r<?luvr,  hip.  classification,  717 

Of  Derret.  418                                                 ^H 

reduction,  437.  7S3.  740 

of  aoft  parts  and  akin,  421                                ^^M 

niMclHagrn.onnKonital.uf  patella,  798 
blasina,  vertebnc,  4H6,  491,  496,  609 

of  viscera,  421                                                       ^^M 

Compound  db^loi-ntions,  431                                    ^^M 

BloodrcisrU  injured  during  reduction. 

Congenital  dinlocntions  («rr  a/voSpecial               ^^M 

446.451 

Oi^^hx-atinn-i).  463                                         ^H 

in  difiloration,  416 

etioloirr,  464                                                      ^^H 
pathoToir\-  fit  hip,  468                                       ^^H 

Rone,  orcrgriDWth  after  ditlocalton,  426 

Brachial  artory,  injured  in  dislocation. 

''-''•'.  471                                          ^M 

418 

^^M 

^^^                 in  reiliiction.  Af>'2 

ayni[)toiiir.  -iil                                               ^^H 

^^H          plcxuft,  torn  in  reduction,  458 

treatment,  473                                                   ^^H 

^^"^ 

Cons<H;utive  redurlion,  437                                     ^^H 

M             Br                   ii'iciXn,  (iMsiliiMl.  620 

Cortu'oid  p^>c<^^.  fmclure  of,  592                           ^^M 

I             Bt»<i i.  •  '•iig«»ital,  of  hip,  47$ 

Ciirtkuoid  procest*  i>f  ulna,  fracturei  of,              ^^M 

1              Brctca,  KuhnMragal^iid.  809 

618.  632,  641                                                  ^M 

1                  MUppurntion,  461 

1              Bum*  1,  rrrurront,  of  hhouldcT.  <>00 

GusUl  cartiUgcs.  dislocations  of.  6ls                   ^H 

Courae,  485                                                             ^M 

^^^        Bu*cb.  oUtuchu  to  rHuction.  437 

Cms,  itguries  of  v«melH,  V^2                                ^^M 

k 

^H 

840 
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Crural  nerve,  pressed  on  in  dislocation, 

421 
Cuboid,  dislocation  of,  828 
Cuneiform  bones,  dislocation  of,  829 


DEATH  by  anBesthetic,  439,  462 
Hudden,  after  reduction,  461 
Definitions,  405 

Degeneration  after  dislocation,  421, 428 
Bespr^,  method  of,  443 
old,  of  shoulder,  603 
Diagnosis,  430 

Distention,  dislocation  by,  476 
Divergent    dislocation   of   radius   and 

ulna,  639 
DoUinger,  congenital,  of  hip,  467 
Dorfier,  radius,  with  fracture  of  ulna,  662 
Dorsal  dislocations  of  the  hip,  721 
Dubreuil,  habitual  dislocation,  448 
Ducbenne,  paralytic,  of  shoulder,  609 
Duverney,  radius,  by  elongation,  667 


ELASTIC  traction,  444 
Elbow,  anatomy  of,  611 
dislocations  of  {see  ctUo  Radius 
and  Ulna),  611 
backward  dislocations,  614 
afler-treatment,  624 
complications,  418,  419, 617 
diagnosis,  619 
patnolo^,  616 
prognosis,  620 
symptoms,  618 
theories  of  production,  614 
treatment,  621 
classification,  613 
congenital  and  pathological, 

669 
divergent  dislocation  of  radius 

and  ulna,  639 
forward  dislocations,  685 
fracture  during  reduction,  469 
frequency,  613 

injurv  o^  nerves  in,  419,  618, 
632 
of  vessels  in,  418 
isolated,  of  radius,  647 

of  ulna,  643 
lateral  dislocations,  624 
complete  outward,  633 
subepicondylar,  634 
supra-epicondylar,  634 
incomplete,  625 
inward,  626 
outward,  627 
old  unreduced,  treatment,  664 
relations  to  dislocations  of 
shouUler  and  fracture  of 
clavicle,  546 
Embolism,  fat.  461 


Embolism,  fatal,  462 

Emphysema  during  reduction  of  shoul- 
der, 460,  457 

Engel,  operation  in  old,  762 

Ensiform  process,  dislocation  of,  516 

Epitrochlea,  fracture  of,  616,  629,  638, 
640,  666 

Erecta,  luxatio,  576 

Etiology,  410 

Everted  dorsal  dislocation  of  hip,  728 


FARABEUF,  anatomy  of  shoulder, 
543 
reduction  of  shoulder,  570 
subtricipital,  577 
thumb,  696 
Fat  embolism,  461 
Femoral  artery,  injured,  418,  575 

vein,  injured,  7to 
Femur,  fracture  of  head,  726,  756 
of  neck,  726,  746,  756 
of  shaft,  739,  757 
Fibula,  dislocations  of,  801 
lower  end,  803 

spontaneous  and  pathological,  803 
upper  end,  801 
Fingers,  dislocations  of,  696 
distal  phalanges,  704 
metacarpo-phalangeal,  702 
of  middle  phalanges,  708 
Fischer,  first  metatarsal,  829 
Flaubert,  rupture  of  brachial   plexus, 

450,457 
Flower,  classification,  shoulder,  548 
Foot,  dislocations  of,  806 
backward,  806 
compound,  811 
congenital,  824 
forward,  808 
inward,  809 
outward,  810 
Forearm,  avulsion  of,  451 
Fracture  as  a  complication,  416 
during  reduction,  469 


GANGRENE.  424,  460 
Gell^,  obstacles  to  reduction,  437, 
733 
Glenoid  fossa,  fracture  of,  593 
Grawitz,  congenital,  of  hip,  467 
Greiner,  radius,  with  fracture  of  ulna, 

662 
Gu^rin,  avnlsion  of  forearm,  451 
Gunn,  obstacles  to  reduction,  437,  733 


H 


ABITUAL  dislocations,  412,  448 

of  hip,  760 

of  shoulder,  413,  423,  597 

treatment,  448 


^                   lyPEX  TO   DhSLOCATWXS,                                    841                       1 

Muriutttomyelia,  144,  14fi.  492 
Hahn.  lulorut,  uf  elbow,  (i25 

TLEO-PECTINEAL    dUlocation     of 
1        bio  743 
India-nibbiT,  trartiou  by.  444 

llurritt.  opvTtilUiU  iu  old,  7t»2 

HibiMi,  LVDgvuit-ttl^  of  knee,  464 

Infracolyloid  disb»cntioii  of  bip,  752 

Hiij,  unalouiy  of,  710 
uiAlocaliotifl  oi,  7lO-7*ki 

Internul  dcrangonivm  «>f  kneo,  74il 
latracornroid  di»tocnt)ou    of  ahould^W. 

ui'cidi'iitA  in  ntluclum,  759 

559 

aftiT-Lrealiiienl,  7»iO 

Intrapplric  ditfliM-nlion  of  bip,  748 

backwiiril  ilislooation^,  720 

Irregular  di*loinirioiiH.  -i:w.  712 

^^^^             Rnt«rior  oblique,  7»0 

l«emeyer,  paiholojfical,  of  putcllu.  799 

^^^K           dor^l,  721 

^^^^^B              |>atliology«  73S 

^^^^^H               syinptonitt,  7:25 

TAW,  diidoeation  of  b.wrr.  479 
eJ          b.iL-kwanl,  ivitb  fractun-,  479 

^^^^^f                          (lofHAl,  728 

^^^^             treatment,  7^2 

conpenitui,  485 

^^m           el««]flciitiun.  71t> 

forward.  480 

^^H            ct>iii|tli(--HtionH,  756 

outwuni.  4>*(t 

^^H            ct>ai|K>u>i(l.  714 

pfttbolopinil.  486 

^^H            oougonitHi,  4<'i8 

upward.  479 

^^H             directly  Ui>wurtl.  748 
^^^1            duwnwuni  mill  iiiwurdf  737 

JScMiet,  recurrrnt,  nf  aboulder.  423 

subglenoid.  575 

^^m                 ubturutor,  737 

^^H                    |>crineul.  7412 

^^H            on  tuhert^wity  of  inchiiini,  7<>2 

l/'AMMERER.    fracture    of    frmur. 

^^H             truoturc  during  reduction.  7oU 

^^H                of  acelabuluni,  754 

Knee,  di*locai»on^  of.  767 

^H                nf  teniur,  72.').  7»9,  75t>»  757 

anten>-laU'ral.  778 

^^m           halMCuul  dislocAtionfl,  760 

backward.  773 

^^H            ilco-pocUneal,  743 

by  rotation.  778 

^^H            infnicolyloid,  762 

vongt'nilal.  464,  784 

^^H            injurv    of    ncrrri}    in,    469,    745, 

forward.  769 

^H 

i^jurit-*  of  nerves  in,  770 

^^H                of  VMAcU  in.  418,  755 

of  T««els  in,  417,  770 

^^H            tntrnprlvic,  74S 

ktcral,  775 

^^M           Inbnini  cartilsgineuni,  deUchmeat 

inward,  777 

^H 

outWHrd.  775 

^^H           old     diHlocalioofl,     treiUtnvut    of. 

Hpontiincou*  and  patbological,  786 

^H 

i»tali«lii'!i,7*J« 

^^B                Arlhrotnniy,  762 

inienml  dtT»ti)r<-mctn,  7^1 

^^H                                763 

•emihinar  rafiilajri-»,  7HI 

^^M                O'.t^'oiotiiy.  7f».S 

Kochrr  on  n>daction  of  hip,  734,  741, 

^^H            pftnilylir  dHtocatinna,  70*1 

748 

^^H            pathnlopical  dtalocuition^,  764 

of  rbuuldrr,  568 

^^^1             pro^rHv^iM,  7^10 

Kitrte,  injurii'4  of  vcMeU,  462 

^^H              HitiiuliaiK'oiH.  of  botll   U\{m.  7^H 

KriiiilHii.  oongonitnl,  468,  464 

^^H             NfjontAnoourt  di.slocAtiouft,  7(>4 

fttati^ticfi,  rnngi-DiUd,  464 

^^1            8Uti«(ti(i4, 718 

cUmiw.  61:j 

^^B            HubspinouH,  748 

gent^ral.  408 

^^B           »>uprMcotyloid4.*a,  748 

^^B           Muiinipubir.  743 

^^B            thrtiueh  nrrtabulum,  803.  758 

T  AliUI'M  cmrtilairtnrum.drUchnirnt 
Jj        of.  768 

^^B            upwiirrl,  7-l<s 

^r                          Hr..|    l,,r.*    .r.t    < -H  iTHpubic),   748 

Li>bker,  Imbitiial.  of  fthouldrr,  598 

Ilitxip,    l:                                                                                              ' 

wiiuM.  i>X% 

Hunigsti  h                      ;rsal.  SOtl 

l^Tvm,  ciingonital,  of  bip,  474 

Htnl»on     tstroet     HoapitAl      bUUsUgs,  I 

4<>7 
HiK'tor,  nulwnnl.  elbow.  tVJit 

Lung,  hemui  of,  183,  186,  618 

Humpbrv',    ronKfuitul,  of  ruditu,  4457^ 
670 

Vf  ADEhUNU,  tponUiuKHu,  of  wriat. 

HtiUrhinaoDf  MippunLlou,  460                  { 
rertobnc,  4W                                       1 

Malgalgne.  cbuaUlcaUon,  hip,  717 
nbould«r,  647 

^                842                                  L\Vh:X  TO  DISLOCA  T10S8.                                         ^H 

^^H                 Malf;ai^e,   radiuH,   with    fracture    of 

Pftlella,  inward,  dielocationa  of;  796         ^^| 

^^M                                      GG2 

outward.  791                                        ^H 

^^1                 Manipulation,  reduction  by,  443 

iranftverse  od)z:cwi»e.  796.  799              ^^| 

^H                         at  hip,  732 

Patholo^col  di!«tm<ation«,  475                    ^^H 

^^H                         at  ^htmldcr.  5417 

Patliulog}'  ot  old  disIocatiouH,  4S5            ^^| 

^^H                 Marchand,  nceideiitti  in  reduction,  440, 

<»f  recent  di^location<^.  414                       ^^B 

^H 

Pelvii>,  disiocjitionK  nf,  7U7                          ^^B 

^^H                  Markoe,  fracture  of  humerus,  469 

Pendet-methode,  nt  vbnulder,  666             ^^| 

^H                McUurney's  hook.  592 

Perineal  diHlticiitionA,  742                           ^^| 

^^H                 Menni,  old.  of  shoulder,  GOft 

Pftit,  principle  of  rerliirtiftn.  442  ^^| 
Phttlanpi^  of  f»>ot,  'li                >  of,  8S1      ^^B 

^H                  Median  nerve,  injury  of.  419,  618 

^^H                 Medio-carpal  di^locAtions,  685 

of  band,  dislocatii    .                                  ^^1 

^^H                  Medio-tareal  dialocutioiut,  826 

distal,  704                                           ^H 

^^K                 Metacarpal  bonini,  6'JO 

middle,  7«>3                                        ^H 

^^^^^^          Metacarpo-phalangeAl    dislocations   of 

proximal,  696,  702                           ^^| 

^^^^^P 

Pingaud.  radius,  by  elonjsation,  A59         ^H 

^^^^^                 of  thunih,  (;>fO 

Pisiform,  di<l(H'ations  of.  t;88                      ^^H 

^^H                 ftfetutarKal  bunes.  dislocations  of.  828 

Poiusiit,  iiubu?:tra^aIoid,  812                       ^^| 

^^H                         bubluxatiou  of  heud,  531 

Popliteal  iLTterY  t^rn,  418  ^^^ 
Poute4tu  on  reduction  of  hip,  442               ^^| 

^^1                 MetaUreo-phataugeal          dislocations, 

^H 

Prahl,  statisticfi  of  hip,  718  ^^| 
Priaptam  in  spinal  iioury,  495                  ^^| 

^H                  Meyer,  putelln,  789 

^^H                  Morton,  inetatarHulgiu.  881 

Prof  Dosic,  4S5                                            ^H 

^^H                Muscles  torn  during  riKluclion.  451 

Pubic,  of  hip,  74a                                    ^H 

^^H                  Muscular  nctiuu  u  cause  of  dislocation, 

^H                             411 

^^1                Musculo-spiral  nerve  torn,  618,  668 

^H 

T>  ADIO-OAK  PA  L  dislooatloM^  974  1 
IV      bad;                 .;                                       ^m 

^^H                 Myers,  congenital,  of  hip,  473 

^^H                Myopathic  disUx'4ition>!i,  477 

^^1 

^^H                Myositis  ossificans,  620 

forwuM  o.>                                   ^^1 

^^H                Mysch,  ossifying  myositis,  620 

outward.  680                                    ^H 

pntholo^icid.  680                             ^H 

nultluxniion.  680                                ^^H 

^^^V         \TERVE8,  injured,  418,  4.H  467. 577, 

^V                IN          593,  (;i.S,  771 

Badio-ulnar  joint,  tnwvr,  672                      ^^| 

Imckwunl,  672                                       ^^H 

^^H                Newman,  patella,  798 

^H                Nicoladoni,  old,  of  elbow,  666 

furward,  673                                       ^^^ 

inwunl  and  downwar\l.  674            ^^^k 

Radius,  head  broken,  618                            ^^1 

isolated  dislocaliuns  of,  647                     ^^H 

^H                i^ltSTETRICAL  paralysis,  609 
^^H                 yj     Obturator  dislocation,  787 

backward,  648                                    ^H 

by  eUm^Mtiun,  657                           ^^H 

^^^^              Occiput,  dislf>ratiun  of,  497 

forward,  iJ54                                     ^^H 

^^^^          (Eileraa,  persistent,  429,  461 

outward,  661                                        ^^ 

^^^^H           Old  distocationK,  pathulug^y,  42-') 

patholo^cal  and  eongeniUl,  4£7,         J 

^^^^                      treatment,  44<^ 

471.669                                         ^M 

^^H                 Olecranon,  fracture  of,  617,  636 

with  fracture  of  Qlikt,G62              ^^| 

^H                 0»  magnum,  dislocation  of,  6H8,  690 

Hccurrent  <1is1ocAti(ms,  413                         ^^| 

lleduction,  437                                              ^H 

accidents  durin;;.  446,  449                       ^^B 

^^H                T>A{JI,  conjjfenital.  of  hip,  474 
^^m                IT    ParalvsH  an<>rdisl<ication  ofshoul- 

by  niani()uhiti<in,  44^                              ^^H 

oonM'i'iUive,  4H7                                         ^^^| 

^H                              der.  419.  468.  597 

methods  of,  44U                                         ^H 

^^^^^          Paralytic  di»lnp«tiona,  477 

ubsUolcfA  to,  437                                           ^H 

^^^^ft 

spoMtanenus,  487                                        ^^H 

^^^V                 of  nhuulder,  0D9 

Repair.  422                                                  ^H 

^^^^^          Parker,  radio-carpal,  675 

Rnro-axillnry  <)                     588                   ^^| 

^^1^          Patella,  ilish^cations  of,  788 

Rheuninti^m.  *V\                   :n,  479                 ^^^| 

^^^^^L                complete  reversal.  797 

RilH.       '                                                      ^H 

^^^^^H                congenital,  798 

di^I                  1                                           ^H 

^^^^^V               edecwiHC  or  vertical.  79>'>,  797 
^^^^M               habitual  or  puthulogicol,  799 

Rirant.  tiartiitiul,  ni  Ahoaldrr,  6iMI              ^^| 

Itutherfurd,  paUJla,  798                               ^H 

^                   ryDEx  ro  dislocatiosk                       843              1 

CJCAPHOID.   dislocatioiw  of  trarpiil, 
O            687 

Shoulder,  dial(»cationa  of,  recurrent,  413, 

423,  597 

of  tnreal«  ii2» 

relation  to  other  injuries,  546 

Miinxinj^cr,  reduction  of  shoulder,  571 

retro-uxillanr,  588 

SchrotUr,  rudiuj*  alone,  ti-W 

ainuiltJincouM,   of   both   6houlder«, 

Sciiitic  Dcrvc,  prt-jwure  utujii,  "2S,  756 
Scudder,  compound,  of  toot,  HII 

579.  585,  6S»5 

Atatt?*tic*M,  545 

c*)ngenital,  of  shoulder,  *j*H 

subacromial,  578 

Semilunar  bone,  difihH.-ation  of.  087 

8ulwpinou«,  578 

outilages,  dislocaiiun  of,  781 

upward  (supracomcoidK  584 

Servier,  radio-carpal,  676 

Skin  torn  during  reduction.  450 

Shoulder,  anatomy  of,  541 
^K           dUlocations  of,  541-610 

Smith,  Nathan,  on  niauipulaliou,  443, 

732 

^^K               anterior,  551 

Smith,  R.  W..  congenita],  of  ahoulder. 

^H                aner-treatment.  572, 596 

604 

^H                     of  old,6()l 

Soucfaon,olddi9loca(ionfiof6houldpr,592 

^^H                 by  mujM^ular  action.  412 

Spinal  column  (jt*r  Vertebrw),  486 

^^B                  intra-coracoid,  559 

Spontaneous  dislocjitions,  475 

^^H                 eubcoracoid,  &'>2 

reduction,  437 

^^H                      |>aihology,  554 

Sprengel,  lateral,  elbow,  625 

^^H                     symptoms,  558 

StatiKtie»>,  congenital,  463.  464 

^■^               tmttnent.  562 

death  bv  ana-stlietie.  440 

^^^^^             accidents  during,  441),  449 

pnenU"4<^'7,  44»8.  545 
influem-eof  age,  409 

^^^^^H             bv  manipulation,  567 

^^^^1                '  Kocher,  fjt)fi 

of  paraly^i!*,  419 

^^^^H                .Schinringer, 

injury  of  vessels,  451,  456 

^^^^^H            direi't  reponition,  5G4 

Sternum,  dislocations  of  body,  51S 

^^^^1            heel  in 

of  ensifomi  proce««.  516 

^^^^H            traL'iIun  iluwnwa^,  568 

Streubel.  lateral,  elbow.  625 

^^^^H                upward,  565 

oUitacles  to  reduction,  437 

^^^^P                with  leverage,  566 

patella,  789 

^^^^^      clarification,  546 

radiua  al4>ne,  649 

^^H              complicMinnfl,  5K9 

by  elongation.  658 
Suba4!rumiiU  dinlociiiiuii  of  cUvicle.  536 

^^H                frftoture  of  acromion,  552,  593 

^H                   or  ooraeoid.  5Ks,  rm 

of  nhoulder,  578 

^^^^^            of  glenoid  fowa.  51ia 

Suba.«tragnloid  cltBUK'ntioni),  811 

^^^^fe            of  neck,  590 

Subrlnvicular  diftltKation,  WV* 

^^^r             of  »haf^,  592 

Subcoraeoid  diftloculiun  of  clavicle,  539 

^^V                     of  tuberoaitv.  580,  590 

of  nhoulder,  ^'i^ 

^H                 injury  of  nervi-s,  419.  457,  69S 

Subenicondylar  dislocation.  634 
Sabgienoid  di>il(>efltion,  573 

^H                      of  Te«scU,  418,  451 

^^H             compound  diBlocutions  594 

Subwiapular  artery  torn,  453.  454.  575 

^^H             oongeuiul  dislocationn.  471.  69S 

Subflpiuous  didUK-^tiou  of  hip,  748 

^^K^^     downward  diHlm-ations,  573 

of  dhoulder.  578 

^^^^K                         erecta.  576 

Subtricipilal  di^^locntion.  577 

^^^^^H            subglenoid,  r>73 

Suppuration.  421.  440,  460.  493,  759 

^^^^^^              Hubtricinital,  577 

^H             habitual  di>*  ocationB.  413.  433,  597 

Supra-acromial  dialocation  of  cloricle. 

531 
Supra<x)rHcoid  diilocation  of  Hhouldor. 

^^H             injury  of  nerves  in,  411>.  467,  593 

^^H                 of  reMei.«  in,  416,  451 

.'»84 

^^H             old  disloealion^t,  treiiluieut, 6U1 

Suprai'otyloid  di-'- "f  Lip,  748 

^^H                   arthrotomv.  602 
^^^^^^                             (t03 

Siipni-<'pirondyl  -;                  -tn,  634 

8n[ir:ir.in.i,-  .T-l.,.    , .    l.i 

^^^^^b            fracture,  60.*^ 

St.                           dislocation,  748 

^^^^^1           o«t4Hit«iniy.  603 

Sy  1   .     .  .  - .       ' 

^^^^^^F^    vutK-utan'cMiUH  ncction,  601 
^^^^^^^■rtlytic  di»lwtitioni!i.  609 

Syncope.  461 

*        • 

^^F           pathiiln^ical,  tK)8 

^^^L^^     poiilerior  dirtlocatiiHi!*,  578 

rp.VRSAL  boHM,  dialocmtion  at,  838 
X     Thumb,  dlBlotaUonB  of,  696 

^^^^^K 

^^^^P 

backward,  697 

^^^^^^     prognoMif*.  ft*M\ 

forward,  700 

844 
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Thumb,  dJBlocations  of,  lateral,  701 

distal  phalanx,  704 

proximal  phalaDX,  696 
Thyroid  dislocation,  787 
Tibio-tarsal  dislocation,  806 
Tillmanns,  lower  radio-ulnar,  672 

radio-carpal,  675 
Toes,  dislocation  of,  8S1 
Traction  by  gravity,  445 

elastic,  ^4 
Trapezium,  dislocation  of,  690 
Trapezoid,  dislocation  of,  689,  690 
Treatment,  437 

Trend olen berg,  old,  of  elbow,  666 
Tuberosity   of    humerus,  broken, 
681,590 


680 


Vertebne,  dislocations  of,  claHsification, 
487 

dorsal,  608 

etiology,  493 

lumbar,  510 

occiput,  497 

pathol<^,  487 

prognosis,  495 

secondary  changes,  492 

symptoms,  493 

treatment,  496 
Viscera,  injurv  t<».  421 
Volker,  old,  of  elbow,  666 
Volkniann,  pathological,  475 
Voluntary  dislocations,  477 
Von  Ammon,  congenital,  466 


ULNA,  fracture  with  dislocation 
radius,  662 
isolated  dislocation  of,  643 
backward,  644 
forward,  647 
inward,  647 
Ulnar  artery  torn,  419 

nerve  injured,  419,  632,  637 
Unciform,  dislocation  of,  688 


KRNKUIL,  congenital,  466 
Vertebrvp,  dislocations  of,  486 
atlas,  499 
cervical,  502 


of 


TlfAKBASSE,  con^nilul,  of  hip.  473 
Vf       Wielard,  injuries  of  vessels,  4*»2 
'  Wier,  fracture  of  ribs,  446 

rupture  of  axillary  vein,  446,  4<'>3 
Wippermann,  fracture  of  neck  of  femur, 
765 
I  Wrist,  dislocations  at,  672 
'  pathological,  680 

Y -LIGAMENT,  711 
ossified,  738 

ZIELEWIC9,  congenital,  of  patella. 
\  799 


